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PREFACE
 

This document is 
the final report of the Haitian Goat Production
 
Improvement Project submitted to 
the Ministry of Agriculture, Natural
 
Resources and Rural Development (MARNDR) and the U.S. Agency for Inter
national Development (AID/Haiti) by Winrock International Institute for
 
Agricultural Development. The 3-year operational program grant to
 
Winrock International from AID/Haiti (contract No. 521-0181-G-00-4053
00), which funded approximately 65% of the project implementation costs
 
ended in May 1987. 
 This document reports on project activities con
ducted under this grant. MARNDR will assume administrative, technical,
 
and financial responsibility for the continuation of the project
 
beginning June 1987.
 

This report contains an overview of the project and 10 individual
 
sections or chapters. The overview highlights the project's background,

organization, end-of-project status, and recommendations. Each of the
 
10 sections presents a detailed discussion of the results and status of
 
each of the 10 major activities or components of the project. Emphasis

is placed in reporting advances made during the last year of the life of
 
the project, subsequent to the mid-term project evaluation conducted in
 
April 1986. For additional information, the following documents pre
pared by the project's long- and(or) short-term staff are available from
 
AID/Haiti or Winrock International headquarters.
 

Type of Document/Title 
 Date Author
 

Project Papers/Documents
 

National Goat Production Improvement
 
Program -- Haiti, Technical Proposal Jul 1983 Project staff
 

National Goat Production Improvement
 

Program -- Haiti, Cost Proposal Jul 1983 Project staff
 

Project Implementation Document 
 May 1986 Project staff
 

Progress/Status Reports
 

Status Report 
 Dec 1984 Project staff
 

Second Status & Technical Report Dec 1985 Project staff
 

Quarterly Progress/Status 
 Project staff
 

Evaluation Reports
 

Mid Project Evaluation Report 
 May 1986 Special team
 

Short-term Assignments Reports
 

Small Farmer Survey Report Aug 1984 Guthrie, S.
 

Herd-Health Program for Goats 
 Feb 1985 Mannasmith, C.
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Tentative Assessment of Range and
 
Livestock Resources in the Northwest
 
and Central Plateau Regions of Haiti 


Recommendations for Pasture Improve
ment and Development 


Training Program Development 


Breeding Plans, Data Collection, and
 
Data Processing 


Design of Marketing Activities and
 
Economic Analysis 


Evaluation of Marketing Activities and
 
Economic Analysis 


Proposed Training/Communications/
 
Extension Component, Consultant Report 


Proposed Training/Communications/
 
Extension Component, Phase II Activities
 
Consultant Report 


Training Manuals/Pamphlets
 

L'Elevage des Caprins in Haiti (Raising
 
Goats in Haiti) 


Les Maladies des Caprins
 
(French translation) 


Kalite manje, ak kalite dlo, pou nou
 
bay kabrit 


Pak kabrit ak jouk kabrit 


Swen pou sante kabrit yo 


Jan yo swen ak jan yo elve ti bebe kabrit 


Kwainman kabrit 


Chwazi ras kabrit 


May 1985 Gonzalez, M.
 

Jul 1985 Proverbs, G.
 

Jul 1985 Ridenour, H.
 

Jul 1986 Getz, W.
 

Aug 1986 Sullivan, G.
 

Dec 1986 Sullivan, G.
 

Dec 1986 Hollis, C.
 

Apr 1987 Hollis, C.
 

1986 Ridenour, H.
 

1986 Thedford, T.
 

1987 Project staff/
 
CDRH/Hollis
 

1987 Project staff/
 
CDRH/Hollis
 

1987 Project staff/
 
CDRH/Hollis
 

1987 Project staff/
 
CDRH/Holis
 

1987 Project staff/
 
CDRH/Hollis
 

1987 Project staff/
 
CDRH/Hollis
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INTRODUCTION
 

This overview highlights the achievements, end-of-project status and
 
recommendations resulting from the execution of a goat production
 
imrovement project in Haiti between June 1984 and May 1987. The
 
project was implemented jointly by the Haitian Ministry of Agriculture,
 
Natural Resources and Rural Development (MARNDR) and Winrock Inter
national Institute for Agricultural Development as an expansion and
 
extension of a previous 3-year effort that established the foundation
 
goat herd and infrastructure necessary for initiating the improvement of
 
the goat production sector. Financial support for the project was
 
furnished by the U.S. Agency for International Development (AID/Haiti),
 
MARNDR and Winrock International/Arkansas Area United Methodist Church
 
in the amounts of $1.0, $0.18 and $0.38 million, respectively. The
 
contribution of AID/Haiti was in the form of a 3-year operational
 
program grant (OPG) to Winrock International.
 

The project's background, organization and approach, princir.l
 
components/activities and recommendations are abstracted in the follow
ing pages. The 10 sections accompanying this overview describe in
 
detail all project activities.
 

BACKGROUND AND STAGES
 

In late 1979, Winrock International was invited by the Agricultural and
 
Industrial Development Institute of Haiti (IDAI) to assess the goat
 
production sector. The assessment, conducted in April 1980, resulted in
 
the preparation of a project proposal for improving goat production
 
systems in the vicinity of Gonaives, where cotton agriculture was being
 
introduced as part of a development program sponsored by IDAI. The
 
proposed project was transferred to MARNDR in March 1981 and the primary
 
geographic area of focus was redefined as the central plateau.
 
Implementation began in March 1982.
 

The goat production improvement effort in Haiti has been conducted in
 
three separate stages or phases. The first stage, entitled Regional
 
Goat Production Improvement Project, concentrated all project activities
 
and efforts in the central plateau area of Haiti from March 1982 to
 
February 1984. This initial effort was focused on the establishment of
 
the necessary infrastructure and improved goat breeding herd to service
 
the needs of the goat sector in the plateau region. MARNDR and Winrock
 
International jointly implemented and partially funded this phase.
 
Additional funds were provided by the Arkansas Area United Methodist
 
Church (AAUMC).
 

The second stage of the project, entitled National Goat Production
 
Improvement Program, was conducted between June 1984 and May 1987.
 
During this stage, the project expanded its activities to the western
 
and northwestern areas of Haiti by establishing a second goat
 
production/multiplication center near the city of Gonaives. Distribu
tion of improved goats and services to small farmers as well as adapta
tion and testing of appropriate goat management technologies were
 
initiated during this stage. Approximately 65% of the financial support
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for this stage was provided by AID/Haiti; the remaining 35% by MARNDR,
 
AAUMC and Winrock International.
 

The third stage of the goat production improvement program begins in
 
June 1987 under the administration, management and financial support of
 
MARNDR. Initially, this stage will have a dual focus -- production and
 
distribution of improved animals and provision of technical services and
 
follow-up assistance to individual farmers, farmer groups and entities
 
participating in the goat improvement program.
 

Before the introduction of this project, no efforts had been carried out
 
in Haiti to assist the small producer in the improvement of his goats or
 
in the development of the goat production subsector as a viable economic
 
component of the agricultural sector. The goat was seen as a destruc
tive animal responsible for deforestation, soil erosion and other
 
problems related to low agricultural output, rather than as an important
 
economic resource that if managed properly could contribute substant
ially to the welfare of the vast majority of small farmers in Haiti.
 
There was a need, therefore, to institutionalize a program that would
 
promote appropriate goat production technologies and facilitate the
 
supply of high quality improved goats to farmers. The work conducted
 
during the past 6 years under the goat improvement project fulfilled
 
some of the crucial needs; however, the project should continue operat
ing and expanding at the farmer level for at least 15 to 20 years more
 
so that it can have the desired impact on genetically related traits and
 
management constraints.
 

The project's aims were to increase the availability of domestic meat
 
and milk to the local population and to improve the socioeconomic well
being of small producers through the improvement of the existing low
yielding goat production subsector. The major purpose of the project
 
was to establish the necessary structure within MARNDR's framework to:
 
(1) train small producers in appropriate goat production practices;
 
(2) multiply and disseminate superior animals; and (3) deliver technical
 
services to small farmers participating in the project.
 

PROJECT APPROACH AND ORGANIZATION
 

The approach and organization of the goat production improvement project
 
were influenced to a large extent by the participating organizations -
AID/Haiti, AAUMC, MARNDR and Winrock International. The last two
 
organizations implemented and partially funded the project, while the
 
first two provided counsel and financial support. The general approach
 
and organization of the project are summarized below in light of the
 
role each organization played in the implementation process.
 

Approach
 

Technical and philosophical aspects influenced the methodology used by
 
Winrock International in implementing the overall project. Central to
 
the technical approach was the establishment of two sites -- one in the
 
central plateau and the other in western Haiti -- from which all other
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project activities could be directed. Expatriate personnel were
 
assigned to each of these sites to provide the necessary administrative
 
and technical assistance to the Haitian personnel to execute the
 
project. Technical assistance included inputs in goat nutrition, breed
ing and selection, reproduction, health and sanitation, housing and
 
general husbandry/management.
 

Winrock International's philosophy mandates some degree of institution
 
building during the implementation of longer-term projects. Hence, an
 
overriding purpose of this project was to build, within the framework of
 
MARNDR, a viable structure staffed with Haitian personnel having the
 
technical and managerial skills necessary to promote and advance goat
 
production on a regional level. This aim was achieved, to a large
 
extent, by the establishment of the goat production centers, the
 
formation of a cadre of trained persons and the creation of a network of
 
associated breeding centers, farmer groups and individual farmers
 
committed to the improvement of the goat production subsector. Most
 
important, perhaps, is the awareness brought about by the project at the
 
government and farmer levels of the importance of goats to the Haitian
 
rural economy.
 

Organization
 

The funding structure of the project dictated accountability, which
 
largely determined the basic organizational structure of the project
 
shown in figure 1. Sources of funds for this project were derived from
 

NATI
 

Division of
 

Animal Production
 

_ inrock International
 

Field Staff
 

Fapaye Farm 
 Gon iveI
 
Goat Center Goat Center
 

Figure 1. Basic organizational structure of the Goat Production
 

Improvement Program.
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MARNDR, AID/Haiti and Winrock International/Arkansas Area United
 
Methodist Church (Winrock/AAUMC). AID/Haiti's financial support was in
 
the form of an operational program grant (OPG) to Winrock International.
 
Thus, the OPG and Winrock/AAUMC's contributions were administered
 
directly by Winrock, while MARNDR managed its own contribution.
 
Contractual agreements were in effect between AID/Haiti and Winrock and
 
between MARNDR and Winrock; but, no binding agreement existed between
 
AID/Haiti and MARNDR.
 

The end-of-project organizational structure at the operating level for
 
the Papaye Farm goat center is presented in figure 2. Winrock Inter
national's staff maintained a close, collaborative interaction with all
 
project related staff including MARNDR officials. This working inter
relationship was particularly active and visible at the district level,
 
where the district directors acted as project advisors and supervisors.
 
The direct involvement of Winrock staff in the day-to-day operation of
 

Division of Animal Production
 

District r cAdministrator/ External
 

Canager
Administrator roduction Center cooperation
 

VINROCK
 

Technical
 

Advisors
 

Foreman Vet -aingEt 

Production - Technician - Coordinator 

Center 

,
 
Extensionist Extension Ut Isoii 

ian Farm Seasonal 

1(2)1 Laborers Lborers 

(5)
 

Figure 2. 	End-of-project operating organizational structure of the Goat
 
Production Improvement Program.
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the center as well as in the overall technical and administrative
 
management of all project activities was reduced significantly during
 
the last semester of the project. It is felt that the level of training
 
and experience of the present-day project staff is such that the project
 
can operate under Haitian leadership provided sufficient financial
 
support and guidance is furnished by MARNDR. Local and expatriate staff
 
assignments by organization are briefly discussed below.
 

MARNDR Personnel - A total of 18 full-time technical persons and
 
laborers and various short-term persons and laborers equivalent to about
 
four full-time persons/year were to be assigned by MARNDR to the project
 
soon after project initiation. Thus, MARNDR's supplied work force
 
amounted to 22 person-years per year. This target, however, was not met
 
by MARNDR at any time during the life of the project. During 1984, 1985
 
and 1986 calendar years, MARNDR supplied approximately 80, 80 and 150
 
person-months, respectively; that is, the project operated for the first
 
two years with one-third of the personnel and with one-half during 1986.
 
A commitment was made in May 1986 by MARNDR to staff the Papaye goat
 
center as indicated in figure 2. The 14 full-time staff members of the
 
center have been in place since August 1986.
 

Project activities most severely affected by the shortage of Haitian
 
personnel were farmer training, animal distribution and technical
 
assistance/follow-up services to the farmer. This is supported by the
 
fact that approximately 65% of all animals presently in the field were
 
distributed within the last eight months of the project, which corre
sponds to the time the MARNDR staff has been working full-time at the
 
Papaye Farm goat center. Other project activities also were adversely
 
affected by the lack of MARNDR personnel as the expatriate staff had to
 
be diverted from executing these activities to managing and/or handling
 
the goat herd.
 

Winrock International Personnel - The proposed and actual personnel
 
assigned by Winrock International to the project is presented in
 
table 1. Actual assignments over the life of the project amounted to
 
2.15 person-years equivalent over and above the proposed level (9.20 vs.
 
7.05 person-years). The additional time inputs resulted primarily from:
 
(1) extension of the ruminant nutritionist (Dr. Manuel Sanchez);
 
(2) extension of the project economist (Ms. Sara Guthrie); and
 
(3) inclusion of two additional short-term specialists (Dr. Greg
 
Sullivan and Ms. Christine Hollis). These changes were approved by
 
AID/Haiti and did not affect the budget line-items significantly.
 
Duration of assignments and principal responsibilities of key field,
 
short-term and administrative staff assigned to the project are
 
summarized in table 2.
 

ACHIEVEMENTS AND END-OF-PROJECT STATUS
 

This section of the overview summarizes the achievements and presents
 
the end-of-project status (EOPS) for each of the 10 major activities or
 
components of the project. Details on the development and implementa
tion of each activity/component are presented in the 10 sections accom
panying this report.
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Table 1. Proposed and actual personnel assigned to the Goat Production
 
Improvement Project -- 1984-1987.
 

Positions/Personnel 
Person Years 
Proposed 

Person Years 
Actual 

Senior Livestock Specialist 
Chief-of-party and manager 
of central center 2.00 2.09 

Ruminant Nutritionist 
Manager of western center 2.00 2.46 

Short-term Personnel (TDY) 
Marketing economist, livestock 
facilities specialist, range manage
ment specialist, pasture/forages 
specialist, breeding/selection 
specialist and others as needed 
and technical support staff 2.25 3.69 

Educational Materials Designer 0.50 0.50 

Program Administrator/Coordinator 
Headquarters 

-
0.30 0.46 

Total Personnel 7.05 9.20 

The project is expected to have a continuous life of at least 20 years
 
beyond this initial effort for it to have a full impact on the overall
 
Haitian goat production sector. It was foreseen that during the course
 
of this 3-year project sufficient training, technology and improved
 
animals would be introduced and/or disseminated to allow the project to
 
continue to operate and expand to additional family farmers and target
 
groups under Haitian leadership and financial support. The following
 
levels of achievement were to be reached on the major project activities
 
included in the end-of-project status (EOPS) section of the project
 
paper.
 

- Established two fully operative goat multiplication centers 

- Trained personnel including project administrators, extension 
personnel, centers' labor force and producers 

- Established effective and viable stud breeders nuclei comprising 
some 90 to 120 progressive family farmers 
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Table 2. Duration and responsibilities of Winrock International personnel
 
assigned to the Haiti Goat Production Improvement project.
 

Category/name 


Field staff
 
Ed Geers 


Manuel Sanchez 


Sara Guthrie* 


Short-term staff
 
Ramon Abreu 


Will Getz 


Martin Gonzalez 


Christine Hollis 


Richard Newton 


Gerry Proverbs 


Harlan Ridenour 


Greg Sullivan 


Other 


Person
 
years 


2.09 


2.46 


1.97 


6.52
 

0.50 


0.51 


0.06 


0.20 


0.04 


0.05 


0.30 


0.23 


0.34 


2.23
 

Major responsibilities
 

Chief-of-party, project management, coordination
 
and supervision of daily activities
 

Site manager, ruminant nutritionist -- feedstuffs
 
evaluation, production systems development
 

Agricultural economist -- sociology considerations
 
and marketing strategies, record keeping
 

Livestock specialist -- provision of technical
 
services to associated breeding centers and
 
general assistance to forage and feeding trials
 

Geneticist -- Development of breeding program
 
strategies; data collection and interpretation
 

Range management specialist -- assessment of
 
grazing lands in west, northwest and central
 
regions
 

Communications/extension specialist -- assistance
 
in development of training materials and planning
 
the extension service
 

Livestock facilities specialist -- site selection
 
and facilities construction
 

Tropical pastures/forages specialist -- assessment
 
of pasture and forage production in Gonaives and
 
Hinche areas
 

Educational designer -- preparation of training
 
manual
 

Agricultural economist -- project evaluation and
 
marketing tests and strategies
 

Various technical backstopping activities
 

Headquarters administration/backstopping
 
Andy Martinez 0.46 Program leadership and administration, technical 

input coordination 

Total** 9.2 

*Ms. Guthrie is included in table 1 as short-term specialist.
 
**Total person-years do not include personnel involved in preparation of
 
reports and training materials (e.g., editors and word processors).
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Developed proven, adapted production technology packages in the
 
areas of animal nutrition, breeding and selection, sanitation and
 
goat management
 

Established delivery mechanisms for technical services and improved
 
animals to family farmers
 

Established a structure within MARNDR's framework to continue the
 
improvement of the goat production sector
 

Identified and tested small-scale marketing systems for animals
 
and/or animal products that maximize benefits to farmers
 

Directly or indirectly delivered training, technical services and
 
improved animals to some 7,000 producers.
 

In addition to the above, the mid-project evaluation team recommended in
 
May 1986 to expand the work and/or initiate work in various activities
 
so that the following targets would be part of the EOPS.
 

- Conducted forage production trials to evaluate various forage 
species adaptability and productivity 

- Executed feeding trials to test potential feeding regimes
 

- Established an extension program to service participating producers
 

- Produced training manuals and informational pamphlets
 

- Tested marketing strategies for live animals and goat products.
 

Goat Production/Demonstration Centers
 

The EOPS for this component states that two fully-operative goat multi
plication centers would be established -- one in the central plateau at
 
the Papaye Farm and the other in western Haiti near Gonaives. These
 
centers served as sites for: (1) producing, multiplying, and dissemi
nating improved animals; (2) training project personnel, farmers, exten
sionists and other interested persons; (3) adapting and testing goat
 
production technologies; (4) demonstrating improved techniques to
 
farmers; and (5) centralizing and administering regional goat production
 
activities. The characteristics of the centers and the production/
 
dissemination program for improved animals are summarized on the
 
following pages. Other functions of the centers are highlighted under
 
other topics presented in this overview.
 

Characteristics of the Centers. The Papaye Farm goat center was
 
established prior to the initiation of this project; however, it was
 
improved, expanded and maintained during the past 3 years using AID/OPG
 
funds. At the end of the project (May 1987) the center included:
 
(1) 50 ha of land within the Papaye Farm; (2) facilities and structures
 
made up of more than 12 km of fences, 17 paddocks, a 1 ha enclosed
 
animal work area, various sheds and corrals, a water system and two
 
small dwellings; (3) areas for forage production; (4) equipment and
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supplies comprised of three vehicles, three motorcycles, one 70-HP
 
tractor, miscellaneous small equipment and tools and supplies such as
 
feed supplements, medicines and other expendables; and (5) a 544-goat
 
herd composed of 100 kids, 69 immature females, 58 immature males, 280
 
breeding does and 37 breeding bucks.
 

The Gonaives goat center, located 10 km south of Gonaives on National
 
Route One, was completed in September 1985. It consisted of about 80 ha
 
of which 12 ha in the flat areas were assigned to test feed/forage
 
production and the remaining 68 ha in the hillsides were assigned to
 
grazing trials and range management activities. Facilities and struc
tures consisted of perimeter and paddock division fences, work areas,
 
corrals, sheds, an office and storage building, and an extensive water
 
system. Miscellaneous equipment, assorted tools, numerous expendables
 
and over 115 goats were in this center by December 1985. In early 1986,
 
during the civil unrest in the country, the Gonaives center was totally
 
destroyed ani ransacked by unknown groups of individuals causing a loss
 
to the project of about $68,000. All project activities were discon
tinued in this region as a consequence of this unfortunate incident.
 

The destruction of the Gonaives center and the ensuing civil unrest
 
throughout Haiti had a severe negative impact on the progress and out
come of the project. Important project activities such as: developing
 
year-round feeding systems; testing of forage production, grazing and
 
conservation methods; feeding agricultural by-products; adaptation of
 
confinement goat production systems; assessing range management tech
niques; training of goat producers; and distributing improved goats were
 
modified and transferred to other locations or discontinued. Conse
quently, very few small farmers from the west and northwest regions
 
benefitted from the project's investment of human and capital resources
 
in this region during the first 18 months of the project.
 

Animal breeding and dissemination program. A primary objective cf the
 
goat production/multiplication centers was to produce, multiply and
 
disseminate improved goats to small family farmers. Production of
 
improved animals was accomplished through a variety of crosses between
 
Haitian goats and imported (exotic) Nubian and Alpine bucks. A total of
 
1,313 kids were produced in the Papaye Farm goat center. Of these,
 
1,074 were crossbred goats. Depending on the level of exotic blood, the
 
crossbred animals grew faster, gained more weight and the does produced
 
more milk than the Haitian counterparts. As of May 1987 the project's
 
dissemination program had distributed a total of 232 goats as follows:
 

Number of Sex of 
Animals Animals Recipients 

135 bucks Individual farmers, groupements, 

cooperatives and associations 

30 bucks Associated breeding centers 

20 does Individual farmers, projects, 
groups, and/or PVOs 

47 does Associated breeding centers 
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The improved animals were distributed to farmers or groups of farmers
 
(primary beneficiaries), which in turn provided goat breeding services
 
to other farmers (secondary beneficiaries) and so on as shown in figure
 
3. It is estimated that the 165 bucks distributed during the life of
 

Central Goat Production
 
Center
 

165 bucks Primary Beneficiary (PB) . 165
 
x 
3300 does Secondary Beneficiaries (SB) - 1485 

4125 offspring
 

2475 825 825 
sales replacements bucks 

x 
8250 Tertiary Beneficiaries (TB) 44125 
does 

9240
 
offspring
 

5775 1815 1650
 
sales replacements bucks
 

x 
16,500
 
does
 

17,490
 
offspring
 

Assumptions: Each beneficiary owns two does. PB and SB combine to total
 
10 beneficiaries per buck. Each PB buck breeds 20 does per season. Each
 
SB and TB buck breeds 10 does per season. Progressive decreases in the
 
number of offspring represent reductions in the of net benefit level rather
 
than in absolute number of animals. Bucks kept for breeding purposes by SB
 
and PB are to be sold or traded after one or two breeding seasons and
 
replaced by bucks of the next generation. Primary beneficiaries receive
 
training and technical backstopping directly from project personnel.
 

Figure 3. 	Impact to date of buck dissemination component of goat
 
production improvement program.
 

the project affected some 1,485 secondary beneficiaries, which, over
 
time, will affect about 4,125 farmers (tertiary beneficiaries). The
 
estimated 5,765 farmers benefitted by the distribution program thus far,
 
represents close to 88% of the beneficiaries projected in the project
 
paper for the Papaye Farm goat center and about 81% of the total number
 
of projected beneficiaries.
 

Currently, there are over 150 kids and young goats at the Papaye Farm
 
goat center that should be distributed to farmers within the next 6 to 9
 
months. Adding these to the 232 goats already distributed, the result
ing 382 animals approach 70% of the projected number of goats to be
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distributed by the two centers during the first 3 years according to the
 
project paper.
 

Associated Breeding Centers
 

The EOPS for this project component specifies the establishment of
 
effective and viable associated breeding centers (stud breeders nuclei)
 
comprising some 90 to 120 family farmers. The foremost objective of the
 
associated breeding centers (ABCs) is to produce genetically superior
 
animals for sale to producers. Gradually, the ABCs should assume the
 
responsibility of the project's Papaye and Gonaives centers for produc
ing the bulk of the improved animals required by the goat production
 
sector. The project's post-evaluation plan recommended the establish
ment of at least six ABCs during the last year of the project.
 

A total of nine ABCs were established between June 1986 and January
 
1987. Work was discontinued at one ABC following various incidents
 
related to the prevailing political unrest throughout the country. Key
 
information on the centers is presented below:
 

Number Number
 
ABC Number Native Improved
 
Category/name Farmers Goats Goats
 

Farmer Groups
 
Chambrun 14 39 2
 
Dabat 25 181 21
 
Halte Cadet 17 65 9
 
Titanyin 28 470 24
 

PVOs
 
ITECA (2) 20 4
 
Source Piate 27 156 3
 

Private Sector
 
Diron Farm 2 40 12
 
Heraux Farm 2 201 2
 

Public Sector
 

FAVM (Damien) - - 22
 

Total 117 1172 99
 

The 117 producers/beneficiaries own the 1,172 native animals registered
 
with the ABCs. About one-third of these producers received formal
 
training by the project staff; the remaining two-thirds participated in
 
routinely scheduled meetings and follow-up sessions at each ABC. Some
 
of the ABCs were already producing improved kids as of May 1987 and it
 
is expected that all ABCs will have produced at least one improved kid
 
crop by the end of 1987.
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The contribution of the nine ABCs to the national improved goat herd
 
depends on numerous factors of which availability of technical assis
tance is the most critical. Given a reasonable level of follow-up
 
services and technical support by MARNDR in the future, these centers
 
could contribute to the national herd as many as 1,000 to 1,200 improved
 
goats per year assuming the centers continue to operate with a combined
 
breeding herd of about 850 does. It is therefore imperative that MARNDR
 
continue to assist the existing ABCs and actively encourage the
 
establishment of new centers in high potential areas.
 

Training/Communications/Extension
 

The EOPS of this project activity stipulates that personnel, including
 
project administrators, extension personnel, the center's labor force
 
and producers should have been trained and that delivery mechanisms for
 
technical services and improved animals to farmers should have been
 
established. The above was accomplished through the institutionaliza
tion of various training processes and courses and the formation of a
 
small, specialized extension service operating from the Papaye Farm goat
 
center.
 

Training. Categories of persons trained during the life of the project
 

ard type of training received are summarized below.
 

Category Type of Training
 

Counterpart Project Long-term, on-the-job training in goat
 
Managers production and project management; five
4 persons weeks training in U.S for current project
 

manager; conducted by expatriate staff
 

Extensionists Long-term, on-the-job training in goat
 
10 project extensionists production; workshop on communications/
 
4 MARNDR extensionists animation topics; conducted/supervised by
 

expatriate staff
 

Other Project Personnel Long-term, on-the-job training in goat
 
veterinary technicians husbandry; conducted by extensionists and
 
foremen expatriate staff
 
farm laborers
 
guardians
 

Nonprofit Organization About 500 person-days equivalent of
 
representatives from 14 specialized short-term training in areas
 
Haitian and non-Haitian related to goat production, animal
 
organizations agriculture and farming systems - conducted
 

by extensionists and expatriate staff
 

Small Producers Approximately 543 person-days of training
 
217 persons in formalized 3- and 1-day courses; con

ducted primarily by extension staff
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Community/Village 	 Radio broadcasts, village meetings and goat
 
health clinics held by extension staff
 

Communications and Extension. Formation of a small cadre of extension
type persons specializing in goat production was finalized in August
 
1986. This cadre is currently in place and consists of a training/
 
extension coordinator, four extensionists and a veterinary technician.
 
The extension personnel operate out of the Papaye Farm goat center
 
utilizing an extension plan that makes use of contact and leader farmers
 
to spread information to a larger population of farmers in a given zone.
 
This small cadres of technicians will need the continued support and
 
encouragement of MARNDR and, as the number of project beneficiaries
 
increases the number of technicians must also increase.
 

To facilitate communication of goat husbandry practices and transfer
 
technologies to extensionists and farmers, the project staff and short
term specialists produced the following training/information materials:
 

- Raising Goats in Haiti -- a 423-page manual in French (containing 85 
full-page illustrations) written for extension-type persons and 
progressive farmers 

- Goat Health Handbook -- Translated into French using project funds. 
The audience includes extensionists and progressive farmers. 

- Pamphlets -- Six pamphlets (2000 copies each) were produced in 
Creole in the areas of feeding, breeding, health care, facilities, 
management of the newborn and selection of goats. The Haitian small 
farmers were the specific target audience of these booklets. 

Feedstuffs Inventory
 

The overall objective of this project activity was to identify, gather
 
and collate information and prepare reference tables of feedstuffs
 
available in Haiti. This activity complemented other project components
 
related to goat feeding and nutrition (e.g., feeding trials, forage
 
production trials and technology packages development).
 

A total of 128 potential feedstuffs were identified in the country.
 
These were categorized according to: (1) scientific name; (2) common
 
name; (3) part of plant, animal or feed product; (4) feedstuff classi
fication; (5) main nutrients supplied; and (6) miscellaneous observa
tions. In addition, the nutrient composition for each feed is tabulated
 
using local data or averages for the Caribbean. Various rations for
 
goats at different stages of production were calculated using the above
 
data and a least-cost computerized program. MARNDR is encouraged to
 
update the feedstuffs inventory as information becomes available from
 
the Florida A&M feedstuffs analysis project, and to make available the
 
information through its extension service. This inventory should be
 
considered as the beginning of a long-term effort to determine the
 
availability and nutrient composition of feedstuffs in Haiti so that
 
planners and producers alike can make objective decisions on the future
 
direction of the livestock sector.
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Feeding Trials
 

Adequate nutrition is a critical factor in achieving maximum produc
tivity from livestock. The feedstuffs inventory study indicated that
 
little or no work on goat feeding systems had been conducted in Haiti.
 
This fact and the recommendations set forth by the mid-term evaluation
 
team prompted the execution of a series of feeding trials specifically
 
designed to: (1) compare weight gains of local and improved goats under
 
intensive feeding systems; (2) determine feed intake, weight gain, and
 
milk production by goats fed various rations; (3) test potential non
traditional feeding systems; (4) provide basic information for economic
 
analyses of intensive feeding systems; and (5) demonstrate improved
 
feeding systems to farmers. The studies were conducted during the last
 
year of the project at the MARNDR Damien farm in an abandoned goat
 
facility which was redesigned and rebuilt for this purpose using project
 
grant funds. Results from the feeding trials showed that:
 

- Milk production from improved goats (halfbred Nubian or Alpine) for 
human consumption or for sale can be a viable option for the small 
farmer provided there is good quality pasture available to the goats 
and strategic supplementation with low-cost by-product feeds is 
practiced. Halfbred goats produced on the average close to 1.2 kg 
of milk per head per day. Crosses having more than one-half exotic 
blood are expected to produce significantly higher levels of milk 
than halfbreds. 

- Young crossbred goats grow faster and reach puberty at an earlier 
age when fed high-quality rations in confinement systems. This can 
shorten the time normally required to reach market or begin produc
tion by as much as 4 to 5 months. Heavier and higner quality
 
carcasses can be obtained by feeding goats high-quality dry rations.
 

- Crossbred goats (1/4, 1/2 or 3/4 exotic blood) perform better 
(higher body weights and dressing percent and better feed conver
sion) than local goats when fed high-quality rations in confinement. 

- Feeding dry rations to goats in confinement can be economically 
feasible provided high-quality, least-cost rations using local, low 
cost by-products (e.g., poultry droppings) or feedstuffs are fed. 

- Fresh elephant grass fed alone to confined goats does not appear to 
support higher levels of production. The high moisture content of 
the fresh grass limits dry matter intake to no more than maintenance 
levels. Addition of a legume such as leucaena to the elephant grass
 
diet improves productivity.
 

- Leucaena is an excellent feed either green or dry. The use of dry 
leucaena leaves should be encouraged not only for ruminants but, in 
limited amounts, for monogastrics. Leucaena is abundant in Haiti 
and can be dried easily in one or two days. The dry leaves can be 
bagged, transported and marketed easily and can be stored for long 
periods of time. Harvesting, drying and marketing leucaena can be a 
source of employment or a cash generating activity for many farmers. 
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In view of the positive results obtained from the feeding trials, MARNDR
 
is encouraged to continue to evaluate goat feeding systems. A next
 
logical step is to adapt the feeding systems already tested to small
 
farmer conditions and test their feasibility at the farmer level. Also,
 
other trials should be conducted using low cost, unconventional feed
stuffs (e.g., chicken litter, rice bran, mesquite pods, sugar cane by
products and other), which are currently underused or wasted.
 

Forage Production Trials
 

Forage production tests were originally scheduled for execution at the
 
Gonaives goat center. Following the destruction of this center and
 
acknowledging the recommendations of the project evaluation team, execu
tion of forage production trials was included as a priority activity
 
during the last year of the project. Under a special agreement with
 
Winrock International, key staff from the Faculty of Agronomy and
 
Veterinary Medicine (FAVM) assumed responsibility for carrying out most
 
of the work related to the trials. The goat project staff provided
 
planning assistance, technical backstopping and overall supervision of
 
the trials. The ultimate purpose of the tests was to systematically
 
evaluate the suitability, adaptability and productivity of a variety of
 
forages under various environmental conditions.
 

Forage production trials were conducted at five different sites --

Damien, Croix-des-Bouquets, Titanyin, Chambrun and Gressier. At least
 
10 grasses, 7 legumes and various associations of grasses and legumes
 
were evaluated on the amount (tons) of dry matter produced per hectare
 
of land. The overall results indicated that:
 

- Most forage species and varieties tested have the potential to 
produce large quantities of quality feed under irrigation. Dry 
matter production per hectare per year at Damien for 10 grasses 
varied between 10 and 75 tons, for 7 legumes between 4 and 28 tons 
and for 8 associations between 24 and 94 tons. Elephant, Guatemala 
and Guinea grasses yielded 75, 54 and 41 tons/ha/year, respectively; 
while the lowest yields of 10 and 12 tons were measured for molasses 
and pangola grasses, respectively. 

- Forage yields decreased significantly, up to 3 or 4 times, under 
irrigation but with poor management and lower quality soils. 

- Yields of dry matter under rainfall conditions and relatively poor 
soils varied from 1.7 to 4.5 tons/dry matter/227 days for grasses 
and 0.6 to 0.8 tons/dry matter/227 days for legumes when planted 
just prior to the onset of the dry season. Although rain-fed yields 
appear low when compared to irrigated yields, these improved grasses 
and legumes produced several times the amounts of forage produced by 
the surrounding native vegetation. 

- It is advisable, under many circumstances, to plant higher yielding 
grass-legume associations than grasses alone. The resulting forage 
is of higher quality (higher protein content) and the presence of 
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the legume can diminish or eliminate the need for nitrogen ferti
lizer. Excellent associations include elephant grass with siratro
 
(94 tons/DM/year) and Guatemala grass with siratro (57 tons/DM/year)
 
or with leucaena var. cunningham (50 tons/DM/year).
 

Legumes such as calliandra, leucaena, siratro and glycine make
 
excellent protein banks. Bush-type legumes such as leucaena are
 
well suited for mountain sides and poorer quality soils.
 

Year-round forage production is possible in most locations where
 
irrigation is available using high yielding forage varieties. These
 
varieties yield significantly less dry matter when grown under rain
fall conditions. Improved forages (e.g., green panic, buffel and
 
African star grasses and leucaena) can be used to increase substan
tially the quantity and quality of the feed produced in the
 
foothills of western Haiti.
 

MARNDR in collaboration with the Faculty of Agronomy should continue to
 
collect and analyze information from the trials initiated by this
 
project at Damien, Titanyin and Croix-des-Bouquets and expand the
 
testing work to include other forages and associations. Also, MARNDR
 
and FAVM should jointly conduct economic analyses of growing forages on
 
plots of land owned and cared for by small producers raising livestock.
 

Technology Packages
 

The end-of-project status (EOPS) for the technology packages (tech
 
packs) component specified the development of proven, adapted production
 
technology packages in the areas of animal nutrition, breeding and
 
selection, sanitation and goat management. Use of these tech packs or
 
technological interventions by the farmer would result in increased goat
 
production/productivity -- that is, more meat and milk produced from
 
available resources.
 

The approach used in the development of the tech packs included:
 
(1) the identification of many technological options or interventions,
 
which through past experience and/or observation were effective in
 
increasing production, and (2) the compilation of these options in the
 
form of a matrix. The columns in the matrix represent six stages of
 
technology or degrees of progress of the farmer's goat operation; while
 
the rows list nine basic areas of specialty (genetics, reproduction,
 
pasture feeding, confinement feeding, forage production, forage conser
vation, general management, health care and marketing) and over 60 sub
areas of specialty. The technologies or practices (options) for each
 
area and sub-areas of specialty increase in complexity from left to
 
right. The matrix can be used as a tool in deciding how to logically
 
advance a farmer from a simple to a more productive management system or
 
how to start a goat production unit at various levels of technological
 
inputs. The matrix is a dynamic unit and should be updated and expanded
 
as more technologies are adapted.
 

In addition to the tech pack matrix, a tech pack demonstration unit was
 
established on a small farmer's land to test and adapt a variety of
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agricultural and goat production interventions related to: (1) soil/
 
conservation-terracing; (2) planting grass-legume associations, fruit
 
and fodder trees, peanuts, cassava and sorghum; and (3) establishing a
 
small herd of goats. The demonstration unit (farm) was used also as a
 
"classroom" for the farmer training programs. 
 Some farmers have already
 
implemented some of the interventions used at the unit such as fencing,
 
planting grass-legume associations and land clearing. MARNDR project
 
staff should continue to provide assistance and guidance to further the
 
development of this unit and encourage other farmers to use some of the
 
more successful practices tested at this unit. Also, the project staff
 
should continue to revise and update the tech pack matrix and train
 
other extensionists and progressive farmers in its use.
 

Baseline Studies and Follow-up
 

Gathering and analyzing information related to performance of goats at
 
the Papaye Farm goat center was an integral part of the project design.
 
This information was necessary to substantiate the premise that cross
bred goats were more productive than the Haitian counterparts -- which
 
now has been shown that they are. Besides the small farmer survey
 
completed in 1985, little information had been collected on farmers'
 
activities and performance of improved goats in the beneficiaries' farms
 
before the mid-term project evaluation in early 1986. The evaluation
 
team recommended the collection of baseline information to be used in
 
assessing the economic impact of the project on farmers.
 

To accomplish this aim two studies were initiated in mid-1986. The
 
first study (detailed baseline study) selected six farmers, and exten
sive data were collected from them beginning in August 1986. Follow-up
 
visits and interviews were conducted in February 1987. The results of
 
this study indicate that, in general, there were positive changes made
 
by the farmer in goat husbandry practices, specially if the farmer had
 
participated in the training courses at the Papaye Farm goat center.
 
Economically, off-farm income was very important to these farmers
 
ranging from 42% to 80% of their total income. Income from sale of
 
goats varied from 3% to 63% of the income derived only from farming
 
activities, indicating that any improvement in the productivity of the
 
goat herds would be helpful to the farmers, especially to those whose
 
income from goats represent a relatively large percentage of their on
farm income. At least one or two more follow-up surveys are required
 
within the next 6 to 12 months to better understand the cyclical (year
round) activities of the farmer and the real impact of the improvement
 
effort in their goat herds.
 

The second study (Regular Baseline Study) analyzed information provided
 
by 33 participating farmers interviewed between August 1986 and March
 
1987. Detailed information on each farmer (e.g. date of survey, identi
fication number of goat(s) received from the project distribution
 
program, number of children, use of milk and goat manure, income from
 
goats, expenses related to goats and returns to the farmer) was analyzed
 
and tabulated in a spread sheet format. The economic results from the
 
study indicate a very wide variability in the returns (from $130.50
 
profit to $28.60 loss) obtained by the farmers from their goat producti
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on activity. The noncash returns from goat production (value of milk,
 
manure, skins and meat for home consumption) was overlooked by almost
 
one-half of the farmers. These noncash returns varied from $0 to more
 
than $25.00. The wide variation in monetary and noncash returns show
 
that improved management and better utilization of goat products can
 
increase profitability of many farmer goat herds. As was the case with
 
the previous study, one or two more follow-up surveys are necessary to
 
better assess and understand the impact of the project on farmer income.
 
However, an estimation of the potential increase in income over a six
 
year period for a farmer starting with two does and two improved kids
 
indicates a potential doubling of the income from $32.70 at the end of
 
the first year to $73.10 during the sixth year. This potential effect
 
of the project on the farmer's long-term economic returns should be
 
corroborated. It is, therefore, recommended that MARNDR staff carry out
 
annual or semi-annual follow-up surveys of the group of farmers already
 
surveyed for a period of 3 or 4 years.
 

Goat Marketing in Haiti/Tests and Strategies
 

The EOPS for the marketing component specified that small-scale market
ing systems for animals and/or animal products that maximize benefits to
 
farmers be identified, tested and implemented. To accomplish the aims
 
of this project activity, an extensive market study of goats and goat
 
products was undertaken primarily in the central plateau region and the
 
Port-au-Prince area -- the market outlet for the central region. Also,
 
selected marketing tests of goats and goat products were conducted to
 
gain basic information for use in the development of key marketing
 
strategies.
 

The marketing study clearly showed that there is an active commerce in
 
goats In central Haiti. Goats are generally bought and sold by farmers
 
and/or intermediaries through formal and informal markets as shown in
 
figure 4. Buying and selling are usually done through bartering on a
 
per animal basis rather than weight. The estimated volume of sales
 
varies from 1,600 to 2,000 goats per week in the Hinche district alone.
 
This represents a substantial annual sales volume of more than 100,000
 
goats in the District with prices ranging from about $8.00 to $25.50 per
 
head depending on age, size and condition.
 

Goat meat is very popular throughout Haiti. It is eaten as often as it
 
can be afforded and during special family events. Town residents
 
usually consume goat meat at least once a week. Meat is sold in towns
 
by the morsel (weighing anywhere from 3 to 7 ounces and costing $0.30 to
 
$0.50) or by the piece with prices depending on size (e.g., rear leg:
 
$2.50-7.00; shoulder: $2.00-5.00; and loin: $2.00-3.00). In Port-au-

Prince, the prices of the latter cuts are slightly lower. Use of goat
 
milk in Haiti is limited or nonexistent; however, there are indications
 
that if it is available it would be used by the farmer's family. Goat
 
skins are often sold to brokers for $0.20 to $0.30 for untreated skins
 
and $0.40 to 0.50 for treated ones.
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Figure 4. Live animal marketing chain -- farmer to consumer.
 

In general, the goat marketing system in Haiti is complex. It provides
 
no incentive to farmers to improve the quality of slaughter animals nor
 
does it encourage participants in the marketing chain to adopt practices
 
that would benefit both the farmer and the consumer. There is also a
 
lack of adequate price information, marketing places, slaughter and
 
storage facilities and transportation for both the live animals and the
 
products.
 

Various market or market-related tests were conducted on: (1) purchas
ing and selling animals by live weight in the villages; (2) carcass
 
evaluation and pricing; (3) demand for specially prepared goat meat in
 
restaurants; and (4) taste tests for liver pate made with goat livers.
 
The results of these tests and the findings of the market study
 
discussed previously led to the formulation of the following market
related strategies.
 

A. General strategies
 
1. 	 Eliminate or reduce market taxes - Currently sales and
 

slaughter taxes are levied on goats at the rates of about $0.74
 
and $1.14 for sale and slaughter, respectively. Often a total
 
tax payment of $1.50 to $1.67 may be asked on goat sales, which
 
makes the percentage of taxes as high as 16% on a $10.00 goat.
 
It is recommended that in order to stimulate the goat market
 
these taxes be reduced to $0.20 and $0.40 per animal for sale
 
and slaughter, respectively.
 

2. 	 Sell by weight - It is recommended that this practice be
 
introduced gradually into the marketing system (perhaps used
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voluntarily at first). This will result, in many instances, in
 
a more uniform market and in added benefits to the farmer.
 

B. Strategies for Hinche
 
1. 	 Establish buying points near communities and invite buyers to
 

visit regularly.
 

2. 	Designate sales agents who would transport and handle sales of
 
goats in distance markets.
 

3. 	 Make credit available to farmers particularly, short-term
 
credit, to meet cash needs while the goats reach adequate
 
market size.
 

4. 	 Slaughter the goats in Hinche and transport the carcasses to
 

Port-au-Prince.
 

5. 	 Improve handling and quality of skins.
 

C. Strategies for Port-au-Prince
 
1. 	 Increase the number of market days at Croix-des-Bouquets.
 

2. 	 Establish live-animal sales outlets.
 

3. 	 Improve slaughter facilities throughout the country.
 

4. 	 Promote quality meat and specialty cuts.
 

5. 	 Develop export markets for meat and skins (tanned skin
 
products).
 

MARNDR officials in concert with key private sector leaders and farmer
 
representatives are urged to consider the strategies highlighted above
 
and detailed in sections 9 and 10 of this report. Improvements in the
 
marketing system at all levels will enhance the benefits accrued by the
 
farmer and his family through the genetic improvement of his goats and
 
his more effective goat management system.
 

CONCLUSIONS AND RECOMMENDATIONS
 

The information contained in the final report pertaining to the achieve
ments and end-of-project status of the 10 principal components indicates
 
that the majority of project objectives were met. The degree to which
 
each objective (or project activity) was achieved is difficult to quan
tify. Nonetheless, it is the consensus of the project staff that
 
project activities related to the extension of the project to the farmer
 
fell somewhat short of the projected target -- probably reaching an
 
achievement level of 60% to 70%. Two factors contributed to the slower
 
than desired progress in extending the project to the farmers. The
 
first was the excessive delay in the assignment of MARNDR personnel to
 
the project. During the first two years, the project operated with
 
Haitian staff levels of 25% to 50%; it was not until the third year of
 
the project that all proposed, full-time staff was assigned and
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relocated to the project site. Project activities most adversely
 
affected included: (1) farmer training; (2) animal distribution; and
 
(3) provision follow-up and extension services.
 

The second and most critical factor that had a substantial negative
 
impact on the overall outcome of the project was the destruction of the
 
Gonaives goat center in early 1986 and the generalized civil unrest
 
throughout the country during the last 1.5 years of the project's life.
 
This unfortunate situation resulted in the modification and/or elimina
tion of important project activities scheduled for the western region of
 
Haiti, where significant project investments during the first 1.5 years
 
yielded few or no benefits to the region's farmers. Despite this adver
sity, the project reached over 80% of the total beneficiaries targeted
 
in the project paper.
 

Since early 1987, the project has been operating at full capacity. An
 
exceptional effort will be required of the MARNDR project staff in the
 
next 6 to 9 months to maintain the level of effort necessary to carry
 
out all scheduled pcoject activities. Distribution of more than 150
 
improved animals (including training of farmers and follow-up extension
 
services) should receive high priority status in order to prevent
 
problems associated with accumulation of large numbers of animals at the
 
Papaye goat farm center. Other project components should be scheduled
 
around the animal distribution and extension services activities until
 
this inventory is reduced and the breeding herd restructured and
 
decreased as recommended in section one of this report.
 

It is the consensus of Winrock International's project staff that the
 
project would benefit from an additional 12 to 18 months of long-term,
 
external technical assistance, primarily in the areas of project
 
administration/management and exter.sion. MARNDR is encouraged to seek
 
this assistance from the international donor community before the
 
present staff is discouraged by the overwhelming number of tasks requir
ing attention. Also, MARNDR is encouraged to seek financial assistance
 
to cover direct and(or) recurrent costs to operate the project
 
effectively. Although some income could be derived from the sale of
 
improved animals, it will not be sufficient to cover the cost of repairs
 
and maintenance of the facilities. Cverall, we strongly recommend that
 
the project be continued at current levels of activity following the
 
specific recommendations and actions described for each component of the
 
project included in sections 1 through 10 in this report.
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GOAT PRODUCTION/DEMONSTRATION CENTERS -- HINCHE
 

INTRODUCTION
 

The work plan for the Haiti National Goat Production Improvement program
 
called for the establishment of two goat production/demonstration
 
centers. These centers were to serve as sites for: (1) producing and
 
disseminating improved goats; (2) training farmers, extensionists and
 
other interested persons; (3) adapting and testing goat production tech
nologies; and (4) demonstrating improved techniques to farmers. At the
 

time this project was initiated (June 1984), a predecessor effort was
 
already underway with a regional focus in the Central Plateau region of
 
Haiti. This initial effort, or phase I of the goat improvement program,
 
was started in 1982 with a focus on the establishment of adequate infra
structure at the Papaye Farm to conduct the project.
 

Over the life of the project, two production centers were established
 
and became functional, one within the boundaries of MARNDR's Papaye Farm
 
near Hinche, and the other on property rented by MARNDR in an area near
 
Gonaives. Additionally, in 1986 a working site for feeding trials,
 
forage studies, and milk-yield comparisons was established on the MARNDR
 
farm at Damien near Port-au-Prince. Detailed background and descriptive
 
information on the Hinche and Gonaives centers has been provided in
 
previous status reports. An updated overview of the two production
 
centers is presented in this section. The site at Damien is described
 
in the Feeding and Forage Trials sections.
 

The center near Hinche served as a site for the centralized activities
 
associated with the Central Plateau and with the activities of the pro
ject personnel and administration. The site was selected early in 1982
 
and efforts to develop facilities began during the second quarter of
 
that year. Early principal activities at the center included:
 

- A land area -- improvement of 50 to 60 hectares of land located 
within the Papaye Farm. 

- Facilities and structures -- building of fences, paddocks, corrals, 
sheds, and water systems capable of supporting a nucleus herd of up 

to 300 does with its complement of bucks and offspring. 
- Housing -- completion of living quarters for project personnel, 

guests, and trainees. 
- Equipment -- provision of vehicles, motorcycles, equipment, and 

assorted tools necessary to operate the center. 

SITE SELECTION
 

The overall project and farm sites were identified in the Project Paper.
 
However, the specific location of the central center within the Papaye
 
Farm was determined during the start-up phase of the project in 1982 by
 

a team of MARNDR and Winrock International personnel. Suitability of
 
the area for goat production, accessibility to water and non-inter
ference with other activities at the Papaye Farm were among the criteria
 
used in the selection of the goat center site.
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The Papaye Farm is located approximately 4 km from the town of Hinche in
 
the Central Plateau of Haiti (figure 1). The farm (which originally
 
consisted of over 1,500 ha) is operated by MARNDR as an experiment/
 
demonstration facility and also serves as the headquarters of MARNDR's
 
Hinche Agricultural District. A number of livestock improvement
 
projects, some with international assistance, have been conducted at the
 
farm with varying degrees of success. At the time Phase I of this
 
project was formulated in 1981, the physical resources at the Papaye
 
Farm were largely underutilized.
 

The climate in the Central Plateau is tropical, subhumid with a distinct
 
dry season from November through April, a rainy season from May through
 
October, and a total annual precipitation of about 1,200 mm. Elevation
 
is approximately 250 m to 300 m above sea level.
 

The primary area of influence of the center extends over a 30-km radius
 
from Hinche. The topography varies from flatlands to gently rolling
 
hills to steep mountain sides. The predominant farming system is a
 
mixed crop/livestock production system practiced by most of the rural
 
population, which is composed of small family farmers. Approximately
 
80% of these farmers own goats. A characterization of the small farmers
 
in the area is the subject of study conducted under this project (Small
 
Farmer Survey, Guthrie, 1986).
 

The center occupies an area of approximately 50 ha (figure 2). The
 
topography of the center varies from relatively flat areas to rolling
 
and steep hillsides. Soils are generally of medium to poor quality.
 
Vegetation includes native grasses, woody brush, weeds, and some varie
ties of cacti. Prevailing grass species are Andropogon nodosus,
 
Chloris gayana, and Themeda quadrivaluis. There are many Macroptilium
 
lathyroides plants and some evidence of Stylosanthes hamata plants as
 
the major legume species codominant with Andropogon. The major brush
 
species are largely of the Acacia genus. Prior to the establishment of
 
the goat production center, the area was largely unutilized and had no
 
infrastructure or facilities except for a deteriorated fence on the
 
eastern side.
 

FACILITIES AND STRUCTURES
 

All facilities and infrastructure within the central goat center were
 
completed during the life of the project. Essential components such as
 
the perimeter fence, animal work areas, and the water delivery system,
 
were installed during the start-up phase of the project from March
 
through August 1982, prior to AID/Haiti funding. Establishment of
 
paddocks and construction of other improvements was a continuous process
 
carried out in accordance with project demands and budgetary alloca
tions. Inasmuch as possible, facilities were constructed with various
 
locally available materials to test their adequacy and durability. A
 
cadre of local laborers, trained by Winrock International specialists,
 
carried out all construction activities either under contract or on a
 
daily wage basis.
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A total of 17 paddocks with associated shelters and water systems, a
 
central goat shed and working corrals, a quarantine area, a silo, and
 
various rustic structures were built. Details of the principal facili
ties, infrastructure, and improvements are discussed in the following
 
paragraphs.
 

Fences
 

Approximately 12 km of fence was constructed. Initially, the perimeter
 
fence was made of B-strand barbed-wire with cactus planted alongside.
 
Internal fences that divide paddocks were initially constructed mostly
 
of Haitian-made woven wire. Over time the goats managed to consume some
 
of the cactus and found gaps of sufficient size to slip through. The
 
woven wire was somewhat more adequate, but goats are able to stretch
 
this fencing by inserting their heads and legs, resulting in gaps
 
through which they could pass. A Haitian-made chain link type of fenc
ing became available in 1984 and was used for all new and replacement
 
fencing.
 

The fences of the animal handling areas and night enclosures were origi
nally constructed with poles placed closely together and intertwined
 
with several strands of barbed wire (figure 3). Deterioration of the
 
poles after 1 to 2 years resulted in high maintenance costs. These
 
fences were replaced by palm-board fences (figure 4), which proved more
 
durable and safe although in the last year they also began to weather
 
and deteriorate. Palm boards are available from the many Royal Palm
 
trees in the region. Several of the enclosures have now been enclosed
 
with chain link fencing.
 

Paddocks
 

The 17 paddocks range in size from 0.5 to 20 ha, approximately. Each
 
paddock consists of a grazing area and an enclosure with a shelter, a
 
watering system, and feed troughs. Grazing areas are composed of native
 
grasses and brush, which the goats graze freely during the day. Sheds
 
provide shade to the animals during the day and shelter from rain, while
 
the enclosures protect the goats from predators at night and serve as
 
holding areas during inspection and(or) handling of the animals. The
 
size of the enclosure is determined by the estimated carrying capacity
 
of the grazing area of the paddock; that is, it must provide adequate
 
confinement space for all goats assigned to the paddock.
 

Work Area
 

Early in the start-up phase of the project, an area of approximately 1
 
ha was selected as a central work area or base of operations for the
 
production center. This area consisted of various holding pens,
 
corrals, animal handling facilities, a large shed, a storage facility,
 
and a modest dwelling for the guardian and his family.
 

The main animal handling area was also designed and constructed during
 
the start-up phase. It consisted of an animal crowding pen with two
 
entrance gates, two crowding gates, and one exit gate leading into the
 
chute. The crowding pen was approximately 4 m in diameter. The 3-m
 

9
 



SMALL STOCKADE 

Figure 3. Posts and barbed-wire fence.
 

, ,._I, ,.
 

t, LI 

LlI 

PA ML. 
PALM PLANK 

Figure 4. Palm-board fence.
 

10
 



long chute, originally of a "V" shape design, was modified to straight
 
sides. At the end of the chute, there was a portable platform scale
 
with a two-way exit gate that allowed animals to be sorted into two
 
separate pens. In recent years modifications of the work area were made
 
to more nearly fit the working style of project staff. The small animal
 
platform scale was moved to a maternity area comprised of a shelter and
 
four small pens used for does and kids during the neonatal phase of
 
life. The permanent animal crowding area was chinged to accommodate the
 
use of temporary gates and panels for crowding and controlling animal
 
movement during mass drenching, vaccinations, or other whole-herd
 
management practices. Many of the more routine husbandry practices were
 
completed in the scattered night corrals so that use of a central animal
 
working area was less necessary.
 

Sheds
 

The central work area as well as each of the paddocks has a shed. The
 
purpose of the sheds is twofold -- to provide shade during the warmest
 
part of the day and to shelter the goats from the rain. The sheds are
 
simple, rectangular structures, open on all four sides and covered with
 
a palm thatch roof. Frames are constructed with wooden poles of various
 
diameters and lengths.
 

Figure 5 shows schematic representation of the large shelter (approxi
mately 9 m x 27 m), built during the start-up phase in the central work
 
areas. This served as a prototype for the smaller sheds built later on
 
in the paddocks. Shed design and construction materials have proven
 
generally satisfactory for the Hinche area. However, in areas where
 
storms and high winds occur, reinforcements and(or) modifications of the
 
structure will be necessary. A second large shelter was built for two
 
additional breeding herds in 1985.
 

Figure 5. Central work area goat shed.
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Water System
 

Water is a nutrient which must be provided to goats on a regular basis
 
to achieve maximum productivity. In view of the large daily volume of
 
water required by the central goat center, the Project Paper recommended
 
the installation of a permanent water system.
 

Early in the start-up phase (May and June, 1982), a Winrock Inter
national facilities specialist designed and guided the construction of
 
the water system. Components of the system include a water source, a
 
holding tank, and distribution pipe lines. A reinforced concrete block
 
water tank was built on the highest point of the center and water is
 
pumped to it from an existing well in the Papaye Farm. From the tank,
 
water flows by gravity to the central work area and to all of the the
 
paddocks. All pipe lines are PVC material and were installed under
ground to prevent damage to the pipe.
 

Forage Areas
 

During the second quarter of 1986 arrangements were made to obtain
 
certified sorghum-sudan grass, and silage sorghum seed for the purposes
 
of assessing suitability for growing and using for silage and(or) green
 
chop in the central plateau. Two areas of approximately one hectare
 
each were planted to this seed and were harvested in 1986 for silage.
 
Since 1983, trials were conducted using elephant grass and other grass
 
species for silage and green chop. Total area used for this purpose was
 
2 to 3 hectares. During the period 1984 through 1987, grass hay was
 
made from several nongrazed areas on the Papaye Farm and neighboring
 
areas. The grass was cut during the end of the rains, dried, stacked in
 
rounded stacks near the goat housing facilities, and capped off with the
 
hay itself to protect from sun and the occasional rain. These techni
ques of preserving forages worked well.
 

Project Personnel Housing
 

An unfurnished house for the resident project manager located on the
 
Papaye Farm was assigned to Winrock International by MARNDR. The cement
 
block, corrugated steel roof house consists of 6 rooms, 1-1/2 baths,
 
plus an office and a storage room. Winrock International's facilities
 
specialist and later the project manager carried out the following majo:
 
improvements: 1) installed kitchen work area and plumbing; 2) instailed
 
window screens; 3) redesigned and repaired sewer lines and septic tank;
 
4) installed electrical outlets and light switches; 5) painted the out
side and inside of the house including doors and concrete floor; and 6)
 
contracted labor for the construction of a rock and gravel driveway, a
 
perimeter fence, and landscaping. The above improvements were carried
 
out before initiation of the project phase funded by AID/Haiti. The
 
house was furnished with non-AID funds allocated for this purpose.
 

A 10-room guest house was completed at the Papaye Farm during 1983 to
 
1984. Funding for construction of this facility was part of a project
 
administered by the United Nations/FAO. However, it was completed
 
through efforts of MARNDR personnel and the labor of several work crews
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from the Arkansas Area United Methodist Church. The guest house has
 
been used to lodge project trainees, visitors, and farm personnel.
 

Two 	small houses were built for the two guardians and their families on
 
the goat farm. These houses are modest, simple, and relatively
 
inexpensive dwellings. They consist of cement floors, palm-board walls,
 
thatch roofs, and attached cooking and storage areas. All materials
 
were locally available. The houses are of the rectangular, box-type
 
design typical of the area. The on-farm dwellings allow the guardians
 
to watch the goats and facilities throughout the day and night.
 

Equipment and Supplies
 

Vehicles, equipment, and supplies necessary to implement the Goat
 
Improvement Project have been provided within the limits of the project
 
grant budget. A partial list of items provided under the three major
 
categories include:
 

* 	 Vehicles 
- 1 Cherokee Wagon 
- 2 4-wheel drive pick-ups 
- 3 motorcycles 

* 	 Equipment
 
- 1 70-horsepower tractor
 
- 1 tractor-pulled 4-wheel trailer
 
- 1 disc harrow 
- 1 disc plow 
- 1 front-end loader
 
- Animal identification equipment -- ear tags, tattoo sets, ear 

notchers
 
- Castration instruments -- Burdizzo emasculator, elastrator 
- Scales -- platform scale, metric spring balance, small animal 

scales
 
- Feeding equipment -- feed cart, wheelbarrow, buckets 
- Tools -- basic construction and farm tools, including post-hole 

diggers, come-along, hammers, saws, shovels, etc.
 
- Animal care equipment -- hoof trimmers, dehorners, knives, 

scalpels and blades, needles and syringes, ropes, etc.
 
- Building materials -- fencing wire, posts, poles, thatch, palm 

boards, nails, cement, sand, lumber, PVC pipe, cement blocks,
 
paint, etc.
 

" 	 Supplies
 
- Medicines
 
- Feed supplements
 
- Other day-to-day supplies
 

Since August 1985, the following additional facilities have been added
 
at the central production center.
 

• 	 Three km additional chain link fencing to establish two new paddocks
 
and repair existing fences
 
Circular concrete silo approximately 8 meters in height and 3 meters
 
diameter built into a hillside
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* 	 Goat feeding study facility including four long, narrow (3 m x 20 m)
 
pens, a permanent feed trough, shelter on one end, and permanent
 
water supply. This facility is isloated from other facilities and
 
can be used for quarantine purposes.
 

The current status of the facilities/infrastructure at the central
 
production center exceeds the level of achievement envisioned in the
 
project paper. This was attained without exceeding the overall project
 
budget. Problems encountered during the start-up phase of the project
 
with materials procurement and facility construction caused delays in
 
the implementation schedule of the overall project.
 

ANIMAL MANAGEMENT
 

Management System
 

The animal management program at the central center is considered semi
extensive by local standards. All animals are confined to corrals at
 
night and released each morning to graze native pastures in fenced
 
paddocks varying from 0.5 to 20 hectares in area. Each night enclosure
 
contains a permanent water supply, a mineral-salt container, and feeders
 
for containing the small amounts (0.1 to 0.2 kg per head) of wheat bran
 
and(or) maize bran used to supplement the energy level of the daily diet
 
from browse and grazing. The concentrates also encouraged animals to
 
return to the pen at night.
 

No major efforts were made to ameliorate the lower nutritional quality
 
of the pastures during the dry season until 1986 and 1987. An inten
tional part of the animal management program at the central center in
 
the initial phases of the project was to refrain from providing high
 
levels of concentrates or supplemental forages so that animal perfor
mance would be more typical of the area and so crossbred stock could be
 
tested under less than ideal conditions. A routine anthelmentic preven
tive schedule was used; in addition, individual animals were treated if
 
their body condition dictated.
 

During the past 2 years, the size of the herd exceeded the carrying
 
capacity of the goat farm requiring some alterations in the management
 
system. Silage was produced from introduced forages, stored, and fed
 
during the dry season. A pre-scheduled deworming program was imple
mented whereby kids were treated at 6 weeks, 16 weeks (weaning), and
 
older animals every 3 to 6 months or more frequently in individual
 
cases. When the foundation herd was being established, all newly pur
chased animals were dewormed and treated for external parasites.
 

Animal management was also influenced by the breeding program wherein
 

there were numerous breeding groups and continuous mating. The
 
continuous mating, undertaken to determine the presence of cyclical
 
reproduction, led to continuous kidding which reduced the number of
 
options for all-in, all-out pasture and corral usage. This had a
 
generally adverse effect on parasite control measures.
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The herd was usually divided into four major groupings: does with
 
unweaned kids; immature animals (16 to 52 weeks of age) separated by
 
sex; breeding does; and bucks. The breeding herds were divided at
 
first into two groups: one with Alpine bucks and one with Nubian bucks.
 
Eventually two additional groups were formed, one with another set of
 
Alpine bucks and one with Nubian bucks. From 1984 to 1986, a straight
bred Haitian control group was maintained. Small paddocks were assigned
 
to specialized mating groups, sick animals or those taken in trade.
 

Management tasks such as castration, identification, and recording
 
information was often completed on a weekly basis at the same time
 
routine performance recording was completed. The large size of the herd
 
(300 breeding does), the need for several mating groups, the weekly
 
schedule of recording, and other routine procedures made the management
 
program relatively complex,
 

Animal Inventory
 

Beginning in early 1985, project staff have compiled a monthly inventory
 
ol animal numbers in each group or category and have provided an
 
accounting of all additions and subtractions within breed groups. The
 
most recent animal inventory, at the Papaye Farm, early-May 1987, is
 
summarized in table 1. The herd inventory at the Damien farm is
 
presented in table 2. Ten of the does in the central herd are on a
 
gardinage arrangement whereby female offspring belong to the doe owner
 
and male offspring have been retained by the project for distribution or
 
internal use.
 

The number of animals in the herd at the end of May 1987 is likely to be
 
different than the tally numbers provided here. Births, deaths, and
 
distributions during May will alter these numbers somewhat.
 

ANIMAL PERFORMANCE
 

-2he project foundation herd of about 300 does was established with pur
chases of Haitian female goats beginning in October 1982. The first
 
parturitions occurred in February 1983 and subsequently a total of 968
 
parturitions have resulted in the birth of 1,313 kids through the first
 
quarter of 1987, a period of slightly over four years. The number and
 
breeding of kids born in each classification are shown below.
 

- Straightbred Haitian 199 
- Straightbred Alpine 29 
- Straightbred Nubian 11 
- Alpine x Haitian halfbred 405 
- Nubian x Haitian halfbred 471 
- 3/4 Alpine 1/4 Haitian 82 
- 3/4 Nubian 1/4 Haitian 64 
- 1/2 Alpine (1/4 Nubian, 1/4 Haitian) 9 
- 1/2 Nubian (1/4 Alpine, 1/4 Haitian) 33 
- 3/8 Alpine, 3/8 Nubian, 2/8 Haitian 3 
- Other genotypes 7 

TOTAL 1313 
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Table 1. Inventory of goats by age and breed at Papaye Farm.
 

Numbers
 
Classification Sub-subtotal Subtotal Total
 

Unweaned kids, all breeds, both sexes
 
(1 day to 112 days old) 100
 

Immature females (16 weeks to 52 weeks old) 69
 
Haitian 0
 
Alpine 1
 
Nubian 0
 
1/2-Alpine 16
 
1/2-Nubian 30
 
3/4-Alpine 6
 
3/4-Nubian 9
 
1/2-Alpine, 1/4-Nubian 0
 
1/2-Nubian, 1/4-Alpine 7
 
3/8-Alpine, 3/8-Nubian 0
 

imature males (16 weeks to 52 weeks old) 58
 
Haitian 0
 
Alpine 0
 
Nubian 0
 
1/2-Alpine 20
 
1/2-Nubian 19
 
3/4-Alpine 7
 
3/4-Nubian 8
 
1/2-Alpine, 1/4-Nubian 1
 
1/2-Nubian, 1/4-Alpine 3
 
3/8-Alpine, 3/8-Nubian 0
 

Breeding does 280
 
Haitian 124
 
Alpine 7
 
Nubian 1
 
1/2-Alpine 64
 
1/2-Nubian 64
 
3/4-Alpine 10
 
3/4-Nubian 3
 
3/4-Haitian, 1/4-Nubian 1
 
1/2-Alpine, 1/4-Nubian 2
 
1/2-Nubian, 1/2-Alpine 4
 
3/8-Alpine, 3/8-Nubian 0
 

Breeding bucks 37
 
Haitian 0
 
Alpine 13
 
Nubian 13
 
3/4-Alpine 5
 
3/4-Nubian 3
 
1/2-Alpine, 1/4-Nubian 1
 
1/2-Nubian, 1/4-Alpine 2
 
3/8-Alpine, 3/8-Nubian 0
 

Castrates and miscellaneous 0
 
Grand Total 
 544
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Table 2. Inventory of goats by age and breed at Damien.
 

Classification Totals
 

Unweaned kids, all breeds, both sexes 12 
Immature females 12 

1/2-Alpine 2 
1/2-Nubian 8 
3/4-Nubian 2 

Immature males 12 
1/2-Nubian 6 
3/4-Alpine 2 
3/4-Nubian 4 

Breeding does 12 
1/2-Alpine 6 
1/2-Nubian 6 

Total 48 48 

Throughout this period growth, reproduction, mortality, pedigree, and
 
inventory records have been kept. Data files were organized according
 
to type of animal and compiled as illustrated in appendix 1. The data
 
presented in this subsection were analyzed using the general least
square model shown in figure 6.
 

Growth
 

There is evidence that daily gain and weight for age, as reflected in
 
body weight at specific ages, is directly related to market value. That
 
is, larger goats are worth more money when sold privately and in
 
regularly scheduled markets. Thus, one of the aims of the project was
 
to increase goat size and weight by introducing germplasm known to grow
 
faster and be larger at any given age. A number of weights and linear
 
measures were taken throughout this project at various points in the
 
life cycle of the goats. Among those were weighings at 16 weeks
 
(weaning), 26 weeks, and 50 weeks of age. These weights were selected
 
because they represented critical points in the life cycle of young
 
goats; 16-week (weaning) weight reflecting the preweaning environment
 
including a constantly available yet declining milk supply; 26 weeks
 
being a middle point in the year and included the 10 weeks following
 
weaning and associated adjustment to changed levels of nutrition and
 
changes in herd structure; and 50 weeks reflecting a full complement of
 
the yearly wet/dry cycle. Table 3 contains means and indications of
 
variation for body weight at these three ages for kids raised at the
 
central goat production center near Hinche.
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Statistical Model Used for ANOVA in the Haiti Goat Data
 

+
Yijklmn u + bi + sj + tk + Ym 
+ an bsij
 

+ btik + . . . + eijklm n 

where:
 

Yijklmn an individual observation
 

U overall mean
 

bi fixed effect oE the ith breeding class
 
(i = 1,2,3,4,5,6,7,8,9)
 

sj fixed effect of the Jth sex (j = 1,2)
 

tk fixed effect of the kth type of birth and rearing
 
combination (k = 1,2,3,4,5,6,7,8,9)
 

m= fixed effects of the ith season of birth (1 = 1,2,3,4)
 

Ym = random effects of the mth year (m = 1,2,3) 

an = fixed effects of the nth age of dam or parity 
(n = 1,2,3,4)
 

bsij breed by sex interaction
 

btik breed by type of birth and rearing interaction
 

eijklmn residual effects, assumed to be noramlly and
 
independently distributed with a mean of zero and
 

2
variance o e.
 

Figure 6. General least-squares model used in data analysis.
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Table 3. Average weight of goats at three selected ages.
 

Standard Coefficient of
 
Age N Mean Deviation Variation
 

(kg) (kg) (%)
 

16 weeks 711 8.75 2.69 30.69
 
26 weeks 609 10.40 2.84 27.32
 
50 weeks 409 17.72 3.64 20.53
 

These weights were attained in a moderately good environment, which
 
included: a 6 month wet/6 month dry season climate; native pasture
based feeding system; modest inputs for dry season supplementation; a
 
regularly scheduled but not intensive health care regime; and the use of
 
night corrals. Obviously, a number of factors, some genetic and some
 
environmental, influence growth rate and weight for age. The weights
 
were therefore analyzed by various sources of variation and the results
 
are presented in the following sections.
 

Breed. There is obviously a trend shown in table 4 and figures 7 a-e;
 
as the level of exotic blood increases so does the average weight at all
 
ages. At 16 weeks of age the amount of increase between halfbreds and
 
3/4-breds was greater (35%) than between the straightbred Haitian and
 
the halfbreds (10%). It is suggested that this resulted because perfor
mance of the 3/4-breds was determined by both genetic potential for
 
growth and an increased milk supply from halfbred dams. The halfbreds
 
were mothered by the same kind of does as the straightbred Haitians, and
 
although they did have an increased genetic potential for growth, they
 
had no better nutritional resources than straightbred Haitian kids. In
 
the postweaning environment, all kids were exposed to the same nutri
tional resources, thus performance was more a reflection of differences
 
in genetic potential for growth and development. This resulted in a
 
difference between halfbred and straightbred Haitian performance of 17%
 
by 50 weeks of age. The 3/4-breds were 20% heavier than straightbred
 
Haitian kids at 50 weeks.
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Table 4. Average weight of goats by breeding at various ages1 .
 

Standard Coefficient
 
Age/Breed N Mean2 Deviation of Variation
 

(kg) (kg) (%)
 
16 weeks
 
Haitian straightbreds 113 7 .67a 2.58 33.67
 
Exotic x Haitian halfbreds 3 478 8 .44b 2.38 28.22
 

4
Exotic x Haitian 3/4-breds 3 , 99 10.37c 2.32 22.20
 
26 weeks
 

a
Haitian straightbreds 95 9.16 2.66 29.06
 
Exotic x Haitian halfbreds 417 10.28b 2.64 25.70
 
Exotic x Haitian 3/4-breds 76 11 .38c 2.56 22.43
 

50 weeks
 
Haitian straightbreds 73 15.46a 3.81 24.65
 
Exotic x Haitian halfbreds 283 18 .07b 3.37 18.63
 
Exotic x Haitian 3/4-breds 37 18.59b 2.75 14.72
 

iNote that the footnotes in table 4 apply to all ribsequent tables and
 
discussions in reference to the various crossbred groups.

2Means with different superscript letters are statistically different.
 
3Exotic germplasm included the Alpine and Nubian breeds.
 
41ncludes backcrosses and three-breed crosses
 

Sex. It is well accepted by most stockmen that male animals grow faster
 
and achieve heavier weights than females. Table 5 illustrates the
 
difference between sexes in this sample of goats. As expected, bucks
 
did weigh more than doelings in all cases; between 5% and 8% more. One
 
measure of the difference to be expected between sexes is to compare the
 
difference in weight at various ages with that observed at birth. If
 
the difference is less than that seen at birth, it is an indication that
 
environmental factors are working as constraints to growth. Observa
tions at Hinche indicated that difference in weight between sexes at
 
birth was 8.5%.
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Table 5. Average weight by sex across all breed groups.
 

Standard Coefficient
 
Age/Sex N MeanI Deviation of Variation
 

(kg) (kg) (M)
 
16 weeks
 

Male 355 9 .05a 2.80 30.90
 
Female 352 . 2.54 30.07
8 45b 


26 weeks
 
Male 295 10.82a 3.0 27.71
 
Female 311 10.0 2b 2.63 26.23
 

50 weeks
 
Male 196 18 .18a 3.62 19.91
 
Female 211 17 .33b 3.58 20.63
 

IMeans with different superscript letters are statistically different.
 

Season of birth. Precipitation and to a lesser extent temperature vary
 
from season to season in the central plateau. Consequently, feed
 
quantity and quality differences occur. The prevalence of internal and
 
external parasites varies too so that season and month of birth was
 
expected to influence subsequent performance and have implications for
 
breeding season and management recommendations. Observations in this
 
herd indicated there was a 25% difference in weight at 16 weeks between
 
the most favorable and least favorable months of birth (table 6). The
 
most favorable months included the January-March period which would be
 
mid-dry season whereas the least favorable months were September-October
 
toward tI' end of the wet season. Again, at 26 weeks the difference
 
between most and least favorable was close to 25% with the least favor
able months of birth being the August-October period. By 50 weeks the
 
influence of season of birth appears to have moderated as the differ
ences between better/worse seasons was less than 8%. This probably
 
resulted because all animals would have passed through nearly all
 
seasons of the year prior to reaching 50 weeks of age so the combined
 
effects would be more equalized. Even at this however, there was a 26%
 
difference between the extremely poor (December) and extremely good
 
(May) individual months of birth. At all ages examined, the period
 
August to October tended to be the least favorable season for birth and
 
was statistically different from the other seasons.
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Table 6. Ranking of month of birth according to weight of kid at various
 

ages.
 

16-week 26-week 50-week Overall
 

Month Weight Rank Weight Rank Weight Rank Rank I
 

of birth (kg) (kg) (kg)
 

January 9.5 1 10.9 4 17.7 5 4
 
February 9.1 5 10.2 8 17.2 7 6
 
March 9.4 3 11.5 1 18.9 3 2
 
April 8.5 7 10.6 5 16.5 11 7
 
May 9.4 2 11.5 2 20.2 1 1
 
June 8.3 10 9.8 9 17.6 6 8
 
July 9.3 4 11.0 3 19.9 2 3
 
August 8.3 9 7.7 12 16.9 9 11
 
September 7.7 11 9.4 10 17.0 8 10
 
October 7.6 12 9.2 11 16.7 10 12
 
November 8.4 8 10.5 6 18.1 4 5
 
December 8.7 6 10.2 7 15.8 12 9
 

1overall rank of each month was determined by combining the ranking for
 
each of the ages and dividing by three. The smallest number received
 
the highest rank.
 

Age of dam. It is generally recognized that age of dam can have an
 
influence on performance of offspring especially during the preweaning
 
period. This occurs because sexual and physiological maturation is a
 
gradual process which is completed sometime after puberty and the
 
initiation of reproduction. Research has shown that milk yield and
 
other factors related to mothering ability are less well developed in
 
the younger mother. Likewise older mothers are influenced by less
 
responsive tissues and body functions and by infirmities which restrict
 
their mothering abilities. Data from the Hinche herd summarized in
 
table 7 show a trend contrary to most of the literature in that weight
 
at 16 weeks and 26 weeks of age tend to favor the younger dams, and in
 
all cases the trend is for average weight of kid to decrease as age of
 
dam increases. It is suggested, however, that this observation is con
founded in this instance by the likelihood that most younger dams were
 
of the halfbred or 3/4-bred genotype, having superior genetic potential
 
for growth and milk production. Age of dam was determined from
 
recorded birth dates when available or was approximated by recording the
 
dentation pattern at the time of parturition.
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Table 7. Influence of age of dam on kid weight at various ages.
 

Permanent
 
Incisors Kid weight
 

Doe Offspring/Breeding n (ave. number) 16-week 26-week 50-week
 

Haitian does weaning
 
Haitian kids 100 6.38 7.67 9.16 15.46
 

Haitian does weaning
 
Alpine halfbred kids 242 6.93 8.18 10.14 18.37
 

Haitian does weaning
 
Nubian halfbred kids 299 6.66 8.70 10.46 17.76
 

Alpine x Haitian does 107 3.49 10.49 12.16 19.61
 
Nubian x Haitian does 66 3.15 10.84 11.13 18.39
 

Type of birth and rearing. Another classic factor influencing growth
 
rate and weight is litter size and type of rearing during the nursing
 
period. There is ample evidence to suggest that kids in a multiple
 
birth are born smaller than those born as singles. Additionally kids
 
raised as multiples receive proportionately less milk individually.
 
This influences directly the nutrients available for growth and develop
ment. The information presented in table 8 illustrates these effects in
 
the Hinche herd.
 

Table 8. Influence of litter size and type of rearing on average
 
weight.1
 

Standard Coefficient
 
Age/Breed N Mean2 Deviation of Variation
 

(kg) (kg) ()
 
16 weeks
 

Born single-raised single 423 .70a 2.69 27.70
9

Born twin-raised single 22 .46a 2.66 31.49
8

Born twin-raised twin 250 7 .28a 1.91 26.29
 

26 weeks
 
Born single-raised single 383 . 2.82 25.26
11 18a 

Born twin-raised single 19 9 .78a 2.91 29.78
 
Born twin-raised twin 198 9 .04a 2.30 25.39
 

50 weeks
 
Born single-raised single 254 18 .68a 3.38 18.09
 
Born twin-raised single 13 .46a 4.87 27.87
17


Born twin-raised twin 136 . 3.35 20.99
15 95a 


1Type of rearing was determined at 14 days of age.

2Means with the same superscript letters are not statistically
 
different.
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Kids born as singles and raised as singles tended to weigh more than
 
those born as twins and raised as singles or twins although these
 
apparent differences were not statistically significant. Over time the
 
apparent advantage of the singles was diminished; at 16 weeks the
 
singles were 33% heavier than twins raised as twins and 15% heavier than
 
twins raised as singles. By 26 weeks of age and into the postweaning
 
period this advantage was 24% and 14% respectively. And at nearly one
 
year of age the advantage was 17% and 7%, respectively. These changing
 
relationships were likely due to a change, from the preweaning to post
weaning periods, in the availability of milk and subsequent growth being
 
more dependent upon equally available forage and supplemental feeds.
 

Weight at various ages is influenced by many factors in goats. The
 
previous paragraphs have illustrated the point well. The introduction
 
of exotic germplasm as indicated in the project design paper has
 
resulted in an increase in size and weight at all ages. The presence of
 
numerous other factors, e.g. sex, season of birth, age of dam, litter
 
size, and type of rearing, suggest using caution in interpreting abso
lute results and underscore the usefulness of appropriate adjustment
 
measures in evaluating genetic groups and individuals.
 

Reproduction
 

Several effective measures of reproductive function in goats exist.
 
These include age at parturition, parturition interval, litter size, and
 
the composite trait number of kids produced per unit of time. Reproduc
tion is influenced by diseases, general health and nutrition, and the
 
prevailing management system. The prevailing management system at the
 
central center was not designed to maximize reproductive efficiency nor
 
to investigate maximum reproductive rate. The major management factor
 
interfering with this was the practice of keeping nursing does separate
 
from breeding bucks until after the kids were weaned. This was done to
 
minimize injury to kids under a pasture mating multiple buck system. A
 
second management practice influencing the reproductive capability of
 
the does in the herd was retaining doelings in the nonbreeding immature
 
herd until one year of age. No data were collected on age at puberty
 
nor the age at which first parturition could reasonably occur under the
 
management system in local villages.
 

Seasonality. Naturally occurring conditions apparently influenced the
 
optimum time for mating and subsequent parturitions. Figure 8 indicates
 
there was a degree of seasonality in doe receptivity to bucks and(or)
 
buck inclination to be active. Although there are strong seasonal
 
differences in reproduction in temperate zones related to photoperiod,
 
it has been suggested that this factor is less important in the tropics
 
and among tropical breeds. The data illustrated here may have been a
 
reflection of nutrient availability and seasonal effects on feeds, or a
 
combination of photoperiod effects and nutritional status.
 

First parturition. Doelings were introduced in the breeding herd at the
 
central goat production center at one year of age in multiple sire
 
groups. Because gestation length is relatively fixed at 147 to 150
 
days, the youngest age possible for first parturition, under the
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prevailing management practices was approximately 515 days. Table 9
 
presents a breakdown on the age at first kidding for the 139 does bred
 
at Papaye Farm for which data were available.
 

1
Table 9. Age at first kidding among three breed groups .
 

Standard Coefficient
 
Breed N Mean2 Deviation of Variation
 

(days) (days) (M)
 

Haitian straightbred 30 .97a 125.85 20.87
602

Alpine halfbred 61 .39a 77.75 13.97
556
 
Nubian halfbred 48 .66a 86.21 15.11
570
 

1AII does were born and raised at the central goat production center.

2Means with same superscripts are not statistically different.
 

Although it is apparent that all doelings conceived within about 3
 
months after exposure to the bucks, there is limited evidence that the
 
Alpine halfbreds conceived more quickly than the two other groups.
 
Straightbred Haitian doelings tended to take the longest time to begin
 
their reproductive life. These data do not provide any indication of
 
the age at which puberty occured in each breed group. The decision of
 
project staff to restrict mating until after one year of age precluded
 
the acquisition of that data. The differences in age at first parturi
tion may have been greater had the doelings been exposed to bucks at an
 
earlier age.
 

Parturition interval. The interval between parturitions is influenced
 
by the availability of fertile bucks and the cycling activity of does.
 
It has a direct influence on reproductive efficiency and frequency of
 
kidding. Data in table 10 reflect the parturition interval of the
 
Hinche herd. The information is divided according to breed group of
 
doe.
 

Under the prevailing management system, does were not exposed to bucks
 
until after their kids were weaned (112 days) with the exception that if
 
the kid(s) died, the doe was returned to the breeding paddock sooner.
 
Therefore, no conception was possible during that 16-week preweaning
 
period. Under this weaning schedule the minimum parturition interval
 
achievable was about 260 days if does raised a kid to weaning.
 

31
 



Table 10. Parturition interval among does of several ages and breeds.
1
 

Standard Coefficient
 
Breed N Mean2 Deviation of Variation
 

(days) (days) (%)
 
Haitian straightbred 212 315 .7a 74.2 23.5
 
Alpine halfbred 30 307.5a 64.4 20.9
 
Nubian halfbred 12 319.5a 95.6 30.0
 

iIncludes both does of known reproductive history and those purchased as
 
foundation stock with unknown reproductive history.

2Mean values with same superscript letter are not statistically
 
different.
 

There were few actual differences among breed groups in parturition
 
interval, although the interval tended to be shorter for Alpine half
breds. In this situation where does were not exposed to bucks until
 
after weaning kids, none of the groups were close to the 240-250 day
 
interval needed to achieve the often cited three kid crops in 2 years.
 

No data were collected to determine doe response to buck exposure during
 
the preweaning period. Casual observations suggested the presence of
 
lactation anestrus. These results indicate that even under moderately
 
good conditions the expected rates of reproduction often quoted by
 
planners or evaluatort exceed those that can realistically be achieved
 
under most field conditions, especially when exposure to bucks is
 
delayed to more than 112 days post-partum. Under intensive feeding and
 
health-care conditions high reproductive rates might be expected but the
 
realities of conditions for most small farmers in Haiti would indicate
 
there is a major gap between theoretical biological models and observed
 
field models.
 

Prolificacy. Prolificacy in goats is a measure of the number of off
spring produced per parturition. It significantly influences the total
 
production per doe. In some very harsh environments twinning is not a
 
desired trait because twins tend to be weaker and require more total
 
milk -han singles. However, in the project area it was generally con
sidered valuable for does to produce multiple offspring. It becomes
 
especially advantageous as the milk supply from does increases to more
 
nearly meet the feed demands of multiple offspring. Records over this
 
4-year period indicated an average litter size born of 1.25 kids. In
 
table 11 the prolificacy of the various breed groups of does is shown.
 
It should be noted that the average age and degree of maturity was
 
greater for the straightbred Haitian does as compared to younger less
 
mature halfbreds. Overall, there are some real differences in litter
 
size among breed groups. The more mature Haitian does produced on the
 
average, 30% more kids per parturition than did the less mature halfbred
 
does. This difference was unexpected, yet overall productivity, as
 
discussed in a later section, still tended to favor the crossbred does.
 
The differences seen in average litter size may reflect differences in
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sexual mnturity on ovulation rates and early embryonic mortality among
 

the different genotypes.
 

Table 11. Prolificacy of does according to breed group.
 

Mean 
1 

No. of Litter Standard Coefficient 
Breed of doe Parturitions Size Deviation of Variation 

(kids) (kids) (M) 

Haitian straightbred 263 1 .39a 0.41 29.07
 
Alpine halfbred 70 1 .0 7b 0.27 24.59
 
Nubian halfbred 47 1 .0 6b 0.17 14.97
 

'Mean values with different superscript letters are statistically
 
different as indicated by a least-squares analysis of variance and
 
Duncan's Multiple Range Test.
 

Mortality
 

Animals that die, whatever the cause, before they contribute to income
 
and food production are a loss to the system. Does that give birth to
 
numerous offspring but fail to raise any are no better from a producti
vity standpoint than those which never or seldom reproduce.
 

Records were kept on all deaths and disappearances. Among all kids
 
(1313) the overall mortality rate was 40.4% (530) between birth and 50
 
weeks of age, which was similar to levels reported by Garcia et al.
 
(1982) from Venezuela, and Figueiredo and Pant (1982) in Brazil, but
 
less than 42% to 63% reported by Prucoli et al. (1982) also in Brazil.
 
There were 12 known stillbirths which are included in the mortality
 
figure. It is often suggested that indigenous stock are more resistant
 
to the rigors of life and suffer a lower level of death than others.
 
The information in table 12 provides an indication that this may not
 
have been true in the Hinche population. Over time straightbred
 
Haitian kids died at an older age (91 days) as compared to halfbred kids
 
(65 days), but the rate at which they died (42.2%) was among the
 
highest. Notice, too, that the higher mortality rates were associated
 
with indigenous does and that as crossbred exotic does came into produc
tion the mortality rate became less. Among the 3/4-exotic kid groups,
 
backcross kids died at an older average age than the three-breed
 
crosses; the overall mortality rate among the four 3/4-exotic kid groups
 
was 24.6%.
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Table 12. 	Mortality rates up to 

genotypes.
 

Births 

Kid genotype n 


Straightbred Haitian 199 

Halfbred Alpine 

Halfbred Nubian 

3/4-bred Alpine 

3/4-bred Nubian 

Alpine
 

(Nubian x Haitian) 

Nubian
 

(Alpine x 	Haitian) 


405 

471 

82 

64 


9 


33 


1263 


one year of age among kids of selected
 

Age at Death
 
Morta- Coefficient 

Deaths lity Mean of Varia
n (%) (days) tion (%) 

84 42.2 91.0 107.8
 
199 49.1 71.2 104.0
 
189 40.1 58.2 116.3
 
26 31.7 106.0 94.1
 
6 9.4 103.8 51.4
 

3 33.3 34.3 168.2
 

8 24.0 63.9 78.4
 

515 32.8 72.2 110.4
 

Within the 16-week preweaning period death occurred most frequently
 
during the first week of life then dropped off significantly to a
 
relatively low level of 2% to 5% throughout the rest of the period.
 
Eighty percent of the deaths up to a year of age occurred in the pre
weaning period. Twenty percent of all deaths occurred in the post
weaning period, generally between 26 weeks and 30 weeks of age. Table 13
 
provides an illustration of mortality by week of age.
 

Table 13. Proportion of deaths according to kid age groups.
 

Age Range Percentage 
(days) 

1-7 24% 
8-14 3% 
15-21 3% 
22-28 2% 
29-35 5% 
36-42 8% 
43-48 5% 
49-56 2% 

Age Range 

(days)
 

57-63 

64-70 

71-77 

78-84 

85-91 

92-98 

99-105 

106-112 (weaning) 

113-350 (post

weaning) 


Percentage
 

6%
 
4%
 
3%
 
4%
 
2%
 
2%
 
3%
 
4%
 

20%
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Doe Productivity
 

An evaluation of doe productivity requires consideration of several
 
factors including doe prolificacy, kid mortality, doe fertility, kid
 
weight, and weight of doe. Productivity is usually based on some time
 
frame such as a year.
 

Each of the above factors has been discussed previously except doe
 
weight. The differences in doe weight by breed group are examined here.
 
Animal productivity necessarily must consider the weight of doe as a
 
measure of nutritional maintenance requirements and a basic component of
 
input costs. In order to fairly compare doe weight across several geno
types, records of doe weight at parturition were compared among the
 
relatively young does of similar ages and raised in a similar environ
ment at the central production center. Straightbred Haitian does
 
weighed 21.2 kg, halfbred Alpine 23.7 kg, and halfbred Nubian does 23.9
 
kg. Although both halfbred groups seem heavier than the straightbred
 
Haitians, the difference is not as much as was expected. The observa
tions on the crossbreds and straightbred Haitian does cited here were
 
obtained on young does at the time of their first and second parturi
tions. At this time there is no indication of the degree to which the
 
differences may become larger as the does become older and more mature.
 
Within the whole straightbred Haitian goat population of the central
 
center, which was composed of an array of ages, it is interesting to
 
note that the range in weight at parturition was from 16.6 kg to 48 kg.
 
Obviously the maintenance requirements of these does is vastly
 
different, as are expected levels of overall productivity.
 

Overall productivity is a reflection of all factors mentioned above and
 
can be determined for individual does, groups of does, or the whole
 
herd. In order to help with the selection decisions made by the project
 
staff doe productivity Indexes (DPI) based on individual performance
 
records were derived for each doe having kidded at least once in the
 
breeding herd:
 

DPI 1 total weight of kid weaned
 

DPI 2 total weight of kid weaned/number of kids weaned
 

DPI 3 total weight of kid weaned/doe metabolic weight
 

Obviously each index has unique input and output components and is
 
derived for a slightly different purpose. The aim was, however, to
 
establish a measure of productivity within a time context and In
 
relation to the feed supply required to support each doe.
 

An overview of differences in doe productivity by breed group is pre
sented in table 14. The assessment includes consideration of prolifi
cacy, mortality, milking ability, fertility, and genetic potential for
 
growth. Straightbred Haitian does were generally less productive than
 
halfbred Alpine or halfbred Nubian does when all factors were considered
 
together. The halfbreds produced 19% more weight of kid per metabolic
 
weight of dam per year and 13% more weight of kid per year.
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Table 14. Overall doe productivity associated with selected doe and kid genotypes.
 

No. Kid No. of Kid Kg of Kg of Kg of kid Kg of kid
 
kids survival kids weight kid kid produced produced
 
born to weaned at weaned weaned per year per year
 
per weaning,2 per weaning, per per per kg of kg of dam
 

3 

Doe genotype nI doe % parturition kg parturition year doe wt4 metabolic wt5
 

HAITIAN
 
With Haitian kids 80 1.73 70.0 1.00 7.67 7.67 8.87 0.349 0.783
 
With halfbred
 

Alpine kids 126 1.59 60.0 0.81 8.18 6.63 7.66 0.302 0.677
 
With halfbred
 

Nubian kids 164 1.55 66.0 0.93 8.70 8.09 9.35 0.368 0.826
 

HALFBRED ALPINE
 
With 3/4 Exotic
 

kids 70 1.08 79.0 0.78 10.55 8.23 9.77 0.416 0.915
 

HALFBRED NUBIAN
 
With 3/4 Exotic
 

kids 48 1.07 89.0 0.84 10.19 8.56 9.78 0.408 0.902
 

1Number of parturitions.

2Weaning at 16 weeks of age.

3Parturition interval:
 

Straightbred Haitian does, 315.0 days
 
Halfbred Alpine does, 307.5 days
 
Halfbred Nubian does, 319.5 days


4Doe peripartum weight:
 
Haitian does, 25.4 kg
 
Halfbred Alpine does, 23.5 kg
 
Halfbred Nubian does, 24.0 kg
 

"75
 5Doe metabolic weight = doe weight0 .
 



It is worth considering some of the specific differences among the
 
several contributing traits. The prolificacy of Haitian does was
 
greater than that shown in the halfbred does. But, survivability of
 
offspring of the halfbred does was nearly 30% better than offspring of
 
straightbred Haitian does. It is interesting to note that survivability
 
was from 6% to 16% better among Haitian does nursing straightbred kids
 
as compared to Haitian does nursing halfbred kids. Reasons for this
 
are not known, but may be related to the relationship between amount of
 
milk produced by the doe and amount needed by the kid.
 

The number of kids weaned per parturition is influenced by number of
 
kids born and their survivability. Straightbred Haitian does weaned 13%
 
more kids than halfbred exotic does but halfbred does weaned signifi
cantly heavier offspring than straightbred Haitian does. When weight
 
weaned is combined with differences in prolificacy, the total amount of
 
kid weaned per parturition is more nearly equal between the two groups
 
of does. Yet even at this the halfbred does produced 12% more product
 
per parturition.
 

The amount of time between parturitions determines the amount of product
 
produced per unit of time. Evidence from this project indicates essen
tially no difference in parturition interval between ihe two breed cate
gories. This being the case, the weight of kid produced per year
 
reflected the same degree of difference as weight of kid weaned per
 
parturition.
 

When productivity was established on the basis of feed costs for main
taining does throughout the year, the smaller but more productive does
 
were favored. In this case the halfbred exotic does were slightly
 
smaller, weighting 23.75 kg versus 25.40 kg for the generally older and
 
more mature straightbred Haitian does. The resulting yield of kid
 
weight per weight of dam per year favored the halfbred does by about
 
21%. And when metabolic weight of doe, which reflects feed intake and
 
body maintenance needs, was used as the denominator the difference was
 
19% in favor of the halfbreds.
 

In summary, the straightbred Haitian does are more prolific than the
 
halfbred exotics but wean lighter kids and lose more kids during the
 
preweaning period. Since parturition interval was similar in both
 
groups, the net result favored the continued promction of halfbred does
 
at this phase of the project.
 

BREEDING AND DISSEMINATION PROGRAMS
 

The goal of the breeding component of the goat production improvement
 
project was to evaluate the production potential of local Haitian goats
 
and crosses with exotic germplasm and if the evidence suggested it, to
 
develop a composite animal with enhanced genetic abilities for general
purpose use by the numerous small farmers in Haiti. The central breed
ing herd foundation was established at Papaye Farm with Haitian does
 
selected and purchased from local small producers. Two types of exotic
 
germplasm were imported from the United States -- the Nubian and the
 
Alpine. The intent continues to be to develop and stabilize a genotype
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based on 70% to 80% exotic germplasm for the production of both meat and
 
milk. The animal breeding program was detailed graphically and in text
 
in the 1984 and 1985 technical reports. A graphic presentation of the
 
breeding plan as modified in 1986 and 1987 is presented in figure 9,
 
while appendix 2 provides a discussion and justification for the
 
development of a composite in this situation.
 

Seven major milestones in the breeding program were achieved:
 

0 	 first local does were acquired -- October 1982
 
* 	 first kids were born at the central center to Haitian does that were
 

pregnant at acquisition -- February 1983
 
* 	 first 1/2-bred kids were born at project center -- August 1983
 
* 	 first 3/4-bred kids (backcross/3-breed cross) were born at project
 

center -- December 1984
 
* 	 first 1/4-bred kids from 1/2-bred bucks born in villages -- May 1985 
* 	 first 1/2-bred kids from 3/4-bred bucks born in villages --

October 1986 
* 	 first composite kid was born at central center -- December 1986
 

The foundation and central herd of goats at Papaye Farm was built up
 
over a 2-year period and was closed to the introduction of outside
 
females during the third quarter of 1984. This allowed time to: (1)
 
develop additional grazing areas; (2) provide the necessary space for
 
project-grown replacements; and (3) reduce the risk of disease trans
mission. Increases in inventory continued thereafter through additional
 
births within the herd and transfer of project-grown replacement females
 
into the breeding herds. Table 15 provides a series of inventory num
bers, which reflect the breeding herd (does and bucks) build-up and
 
dynamics.
 

Performance Records Management
 

A record collection and processing document was prepared by project
 
staff during the last quarter of 1982 and further modified in 1984.
 
That document is contained in appendix 3. Animal performance records
 
were gathered daily or weekly depending upon the type of record being
 
obtained. All kids were processed and recorded on the day of birth.
 
Routine weight and linear measurements were scheduled on a weekly basis
 
whereby all animals reaching an anniversary during a particular week
 
were processed. Performance and pedigree information was placed on field
 
record sheets of two kinds, one for birth and preweaning information and
 
a second one for postweaning and disposal information. The field record
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Haitian 
does 

Nubian bucks Haitian bucks Alpine bucks 

1/2 Nubian (N) F tralhthre1 1/2 Alpine (A)
1/2 Haitian Haitian (H) 1/2 Haitian 

control
 

Haitian bucks 

PHASE 	 Alpine bucks Nublan bucks 

Nubian bucks 	 bucks4Alpine 
3/41/ Nubalpiine1 1/2 Nubian 34Apn 

3/4 Nubian 1/4 Nubian Straight 1/4 Alpine
1/4 Haitian 1/4 Haitian Haitian 1/4 Haitian 1/4 Haitian 

1/2N 1/2A 4 
Nubian 34A 1/4 A1 CesdN/ 
bucks bucks1/4 H 1/41/4 H January 1986 1/41/4 HN 1/4 H Alpine -IlPHASEA Ceased 	 bucks bucks 

buk ~ sbcsbucks 	 bucks 

not 338 Alpine 3/8 Nubian Alpine 3338Nbianot 
doe 38Nubian 38Alpine cotnued T38 Nubian 3/8 Alpine 

2/8 Haitian Haitian Inued 2/8 Haitian 2/8 Haitian done 

PHASE 	 3/8 Alpine 3/8 Alpine I
IV 3/8 Alpine 3/8 Nublan 3/8 Nubian 3/8 Alpine

83/Nublan 2/8 Haitian 2/8 Haitian 3/8 Nubian2/8 Haitian bcsbucks 	 218 Haitian 

bcsbsbucks 	 bucks 

I Composite 

V 	 PHASE
All subsequent matings will be among composite breeding animals. V 

After two more generations (4.5 - 5.5 years) of within-composite matings 
the resulting population can be considered stabilized and an established 
new breed or type. Phase I - IV matings will continue at various centers 
and villages throughout the project impact area resulting ina gradual 

buildup of foundation stock for the Haitian composite goat. 

Figure 9. 	Modified breeding plan for creation of a composite general
purpose goat.
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Table 15. Quarterly Breeding Herd Inventory at the Central Goat Production Center, Hinche.
 

Type of 1982 1983 1984 
Animal Jan. Apr. Jul. Oct. Jan. Apr. Jul. Oct. Jan. Apr. Jul. Oct. 

Haitian does 12 54 79 99 130 168 167 183 225 

Alpine halfbred does 4 

Nubian halfbred does 8 

3/4-exotic backcross 
does 

3/4-exotic three-bred 

does 

Exotic bucks 20 19 18 18 18 16 15 15 

Exotic does 10 10 10 10 10 9 8 10 

Type of 1985 1986 1987 

Animal Jan. Apr. Jul. Oct. Jan. Apr. Jul. Oct. Jan. Apr. 

Haitian d,)e , 222 224 228 224 230 201 197 197 184 178 

Alpine halfbred does 10 25 26 31 44 56 59 71 75 77 

Nubian halfbred does 11 13 13 18 33 45 47 64 73 77 

3/4-exotic backcross 
does 1 8 9 10 9 10 

3/4-exotic three-breed 
does .. ........ 1 1 2 5 5 

Exotic bucks 16 16 15 7 19 21 19 17 29 30 

Exotic does 10 13 13 11 9 11 11 12 13 11 



sheets were accumulated for a period of 2 to 4 months, photocopied and
 
forwarded to Winrock International headquarters for computer processing
 
and summary. Inventory records were kept at Hinche on a Compaq micro
computer owned by the chief-of-party. Photocopies of monthly inventory
 
summaries were also forwarded to Winrock headquarters. The Haitian
 
project manager made monthly reports of activities and animal perfor
mance to MARNDR headquarters in Damien.
 

Performance data summaries and listings were returned to project staff.
 
During the first quarter of 1987, the Haitian project manager received
 
training at Winrock International on record keeping systems, micro
computer use, record use in selection, and analysis of performance data.
 
It is envisioned that most future record management activities will be
 
accomplished through microcomputer use at MARNDR headquarters.
 

Exploitation of Exotic Germplasm
 

One of the major project objectives was to make available to small
 
farmers a breeding goat with enhanced production potential and able to
 
make best use of improved husbandry and marketing strategies. It was
 
determined that this would best be done by developing a general-purpose
 
goat which combined the inherent strengths of the local Haitian goat
 
with the enhanced milk and meat producing capabilities of two breeds
 
from outside of Haiti.
 

The breeding program (utilizing imported exotic germplasm) began in
 
February 1983, although necessary planning and background activities
 
began as early as mid-1982. A total of 59 purebred, registered, Alpine
 
*ind Nubian dairy goats were imported in three separate shipments from
 
the central region of the United States, for use in development of the
 
composite general-purpose goat. In January 1983, the first air shipment
 
arrived in Haiti and included 10 Alpine bucks, 10 Nubian bucks, 5 Alpine
 
does, and 5 Nubian does. These animals were transported to the central
 
center near Hinche for quarantine and subsequent use in the breeding
 
herd. A second shipment was made on November 4, 1985, and included 16
 
exotic bucks -- 5 Alpines and 11 Nubians. After two weeks in quarantine
 
in Port-au-Prince, two Nubians were sent to the western center near
 
Gonaives and the rest went to Hinche. The third and final shipment of 7
 
Alpine and 6 Nubian bucks arrived in Port-au-Prince on October 15, 1986
 
and were transported to Hinche where they remained in quarantine for one
 
month. At the present time there are 30 purebred Alpine and Nubian
 
bucks being utilized in the breeding program. The use of these purebred
 
exotic goats is controlled and serves primarily to provide the necessary
 
germplasm for the central and associated breeding centers.
 

Selection of the exotic stock was based on the following guidelines
 
provided to the vendors:
 

- Originate from a reputable breeder that kept production records.
 
- Test negative or be vaccinated for all communicable and notifiable
 

diseases stipulated by the animal disease division of the Ministry
 
of Agriculture, Rural Development and National Resources. 

- Include no close relatives such as half or full siblings. 
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The importations were designed to provide a broad genetic base so that
 
under random mating strategies a relatively good sampling of each breed
 
could be achieved and so the incidental mating of close relatives would
 
be minimized. Utilizing a broad genetic base was also an asset in terms
 
of minimizing the risk of introducing young and reasonably-priced breed
ing stock with less than precisely-known adaptability and individual
 
progeny performance characteristics. A total of 20 different sires were
 
represented among the imported Alpine bucks, and 24 among the Nubian
 
bucks. The exotic bucks were used in separate single-breed, multiple
sire breeding groups with each generation of does usually being assigned
 
to a different set of bucks. An accounting of imported stock, with
 
birth dates, parentage, and herd of origin is included in appendix 4.
 

Field Breeding Component
 

The field breeding component of the project has been based primarily on
 
the use of bucks of various levels of exotic breeding in local villages;
 
first 50%, then 75% Alpine and(or) Nubian. A number of mating options
 
and sequences were designed and suggested to participating farmers.
 
These options are illustrated in figure 10. Certain of the options were
 
more highly recommended than others but all realistic possibilities were
 
included so both the extensionists and farmers could follow a systematic
 
approach no matter what their individual situation.
 

The first bucks were issued on November 13, 1984, and since that time a
 
total of 165 bucks have been allocated and accepted by individuals and
 
groups of small farmers, and by organizations with small farmer and
 
rural outreach prograxis. A listing of the breeding animals disseminated
 
from the central goat center is provided in table 16. Note that
 
although bucks have gone to nearly all parts of the country, most were
 
disseminated to persons in the Central Plateau, the region of highest
 
priority and primary focus for this project. A summary of improved
 
animals distributed is presented below.
 

Number of Sex of 
Animals Animals Recipients 

135 bucks Individual farmers, groupements, 
coops, associations 

30 bucks Associated Breeding Centers 

20 does Individual farmers, projects, 
groups, and(of) PVOs 

47 does Associated Breeding Centers 
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Figure 10. 	 Selected Mating Sequence Options for Primary and Secondary
 
Beneficiaries.
 

This graphic presents the numerous mating choices the
 
local farmers will have following the availability of
 
upgraded bucks. The presentation is arranged in a
 
sequential form whereby the matings made during ini
tial stages determine the possible options later on.
 
It is also recognized that not all farmers will
 
follow all recommendations, so an array of matings
 
with bucks of various levels of exotic genes are
 
possible. Those matings of the most recommended
 
sequence are indicated with (**). Generation inter
val of 1.5 years was assumed in determining rate of
 
change. In 	year 7, composite bucks from the MARNDR
 
goat center 	are first used. The composite is a
 
stabilized breed evolving from a crossbred foundation
 
and is composed of 75% exotic genes with equal
 
contributions from the Alpine and Nubian.
 

Year 1.0: 50% Exotic bucks x Straightbred Haitian does**
 

Option1
 

25% Exotic offspring
 

Year 2.5: 75% Exotic bucks x 25% Exotic does**
 

Option I
 

50% Exotic offspring
 

50% Exotic bucks x 25% Exotic does
 

Option 2
 

37.5% Exotic offspring
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25% Exotic bucks x 25% Exotic does 

25% Exotic offspring 

Option 3 

25% Exotic bucks , Straightbred Haitian does 

12.5% Exotic offspring 

Option 4 

75% Exotic bucks x Straightbred Haitian does 

37.5% Exotic offspring 

Option5 

Year 4.0: 75% Exotic bucks x 50% Exotic does** 

62.5% Exotic offspring 

Option1 

75% Exotic bucks x 37.5% Exotic does** 

4 
56.25% Exotic offspring 

Option 2 
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75% Exotic bucks x Straightbred Haitian does 

37.5% Exotic offspring 

75% Exotic bucks x 12.5% Exotic does 

43.75% Exotic offspring 

Option 3 

Option 4 

50% Exotic bucks x 50% Exotic does 

50% Exotic offspring 

Option 5 

Year 5.5: 75% Exotic bucks x 62.5% Exotic does** 

68.75% Exotic offspring 

Option1 

75% Exotic bucks x 56.25% Exotic does 

65.625% Exotic offspring 

Option 2 
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75% Exotic bucks x 43.75% Exotic does
 

Option 3
 

59.375% Exotic offspring
 

75% Exotic bucks x 37.5% Exotic does
 

Option 4
 

56.25% Exotic offspring
 

75% Exotic bucks x 50% Exotic does
 

OptionS5
 

63.5% Exotic offspring
 

Year 7.0: Composite*** bucks x 68.75% Exotic does**
 

Option1
 

71.875% Exotic offspring
 

100% Exotic bucks x 50% Exotic does
 

Option 2
 

75% Exotic offspring
 

46
 



Year 8.5: Composite bucks x 75% Exotic does 

Composite offspring 

Option 1 

Composite bucks x 71.875% Exotic does** 

73.4375% Exotic offspring 

Option 2 

Year 10.0: Composite bucks x 73.4375% Exotic does** 

Composite offspring 

Option 1 
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Table 16. Breeding animals disseminated to communities, organizations, and individuals committed to utilizing improved
 

production systems. 

Date Buck No. Breed1 
Agricultural 
District 

Commune/ 
Village Caretaker/recipeint 

13/11/84 69B 1/2A 1/2H Hinche Pignon/Bohoc Hislus Merone 

13/11/84 77B 1/2A 1/2H Hinche Hinche/Samana Vernilis Remys, Groupement 

13/11/84 78B 1/2A 1/2H Hinche Hinche Dabilmar Ezerbe, SHEEPA 

13/11/84 89B 1/2N 1/2H Hinche Hinche Paul Madsen, OBDFA 

13/11/84 97B 1/2N 1/2H Hinche Thomassique Paul de la Cruz 

13/11/84 98B 1/2N 1/2H Hinche Hinche/Papaye Celius Cinous, KOSMIKA 
Groupement 

13/11/84 0925 1/2N 1/2H Hinche Hinche/Los Palis Alerius Pierre, Groupement 

13/11/84 0926 1/2N 1/2H Hinche Hinche/La Bellone Vernet Sterlin 

13/11/84 0927 1/2A 1/2H Hinche Hinche/Beganabe Etienne DuCasse 

31/1/85 86B 1/2N 1/2H Jeremie Jeremie/Sassier Emmanuel Barthold, PDIRF 

7/3/85 0111 1/2A 1/2H Jacmel Cayes-Jacmel/Haut Cap ADSII 
Rouge/Clenince 

7/3/85 0936 1/2N 1/2H Gonaives Gonaives/Tarasse M. Michel, ODPG 

7/3/85 0937 1/2N 1/2H St. Marc Verettes M. de Meza 

IBreeds: A = Alpine, N = Nubian, H Haitian
 



Table 16. Breeding animals disseminated to communities, organizations, and individuals committed to utilizing
 
improved production systems. (Continued) 

Date Buck No. BreedI 
Agricultural 
District 

Commune/ 
Village Caretaker/recipient 

7/3/85 0985 1/2A 1/2H Gonaives Gonaives St. Castin, ODPG 

7/3/85 0986 1/2A 1/2H Les Cayes Maniche M. Mauncettes, ADSII 

7/3/t5 0989 1/2A 1/2H Hinche Thomassique/Saram Pol M. Samuel 

7/3/85 0991 1/2N 1/2H St. Marc St. Marc/Colminy M. Louis, ODVA 

22/3/85 0994 1/2N 1/2H Hinche Hinche/Massena Papaye Sr, Jeanne, Petits Freres/Petites 
Soeurs de St. Therese 

28/6/85 169B 1/2A 1/2H Hinche Cerca Carvajal Heubreux 

28/6/85 170B 1/2N 1/2H Hinche Hinche/Jakob Laforet & Norevil, Groupement 

28/6/85 173B 1/2A 1/2H Hinche Hinche/Cobanal Beauge 

28/6/85 174B 1/2N 1/2H Hinche Mombin Crochu Desinvil, Groupement 

28/6/85 177B 1/2A 1/2H Port-au-Prince, Leogane Civil 
South 

28/6/85 0996 1/2N 1/2H Port-au-Prince, Leogane Vaval 
South 

28/6/85 0988 1/2N 1/2H St. Marc St. Marc Pierrilus 

13/12/85 0228 1/2A 1/2H Hinche Hinche Noel Nathan 

13/12/85 0236 1/2A 1/2H Belladere Mirebalais/Domond Louis Charles Cator 

13/12/85 0243 1/2N 1/2H Belladere Mirebalais/Cange Saurable Ferle 

13/12/85 0260 1/2N 1/2H Hinche Hinche/Laby Vertus Michel 

IBreeds: A = Alpine, N = Nubian, H = Haitian 



Table 16. Breeding animals disseminated to communities, organizations, and individuals committed to utilizing
 
improved production systems. (Continued) 

Date Buck No. Breed' 
Agricultural 
District 

Commune/ 
Village Caretaker/recipient 

13/12/85 0264 1/2A 1/2H Hinche Mombin Crochu Jerisson Frizeme 

13/12/85 0276 1/2A 1/2H St. Marc Verrettes/Liancourt Jean Baptiste/Francois Bahai 

13/12/85 0278 1/2A 1/2H Thiotte Fond Verrettes/Foret des Frontz Vancolt 
Pins 

13/12/85 0855 1/2A 1/2H Hinche Cerca la Source/Saltadere Augustin Raphael 

13/12/85 0856 1/2N 1/2H Port-au-Prince, Croix-de-Bouquets Desanges Exama Bahai 
North Segur 

13/12/85 0858 1/2N 1/2H Hinche Cerca la Source/Los Pozos Emmanuel Joseph 

13/12/85 0859 1/2N 1/2H Hinche Cerca la Source/Saltadere Mezius Cerat 

13/12/85 
13/12/85 

0861 
0990 

1/2N 1/2H 
1/2N 1/2H 

Hinche 
Hinche 

Mombin Crochu/Te Sale 
Hinche0Los Palls 

Jacques Marcellas 
Alerius Pierre, Groupement 

13/12/85 0992 1/2N 1/2H Hinche Hinche/Los Palis Jiler Joseph, Groupement 

18/1/86 0257 1/2N 1/2H Port-au-Prince Croix-des-Bouquets Thomas Delinois, Plan 
International 

31/1/86 0220 1/2A 1/2H Gonaives Ennery Janot Achelus 

31/1/86 0238 1/2N 1/2H Port-au-Prince Thomazeau Town Felix Jean 

31/1/86 0254 1/2N 1/2H Gonaives Gonaives/Seiment Erard St. Tilus 

31/1/86 0288 1/2N 1/2H Belladere Boucan Carri/Bel Air Sinivil/Duffy, GAC 

31/1/86 0302 1/2N 1/2H Port-au-Prince Thomazeau Town Angenard Guerir 

iBreeds: A = Alpine, N = Nubian, H = Haitian 



Table 16. Breeding animals disseminated to communities, organizations, and indivicuals committed to utilizing
 
improved production systems. (Continued) 

Agricultural Commune/ 

Date Buck No. Breed 1 District Village Caretaker/recipient 

31/1/86 0313 1/2A 1/2H Port-au--Prince Thomazeau Town Cliva Loty 

31/1/86 0348 1/2N 1/2H Port-au-Prince Darbonne Petit Fr. Desruisseaux 

21/3/86 0331 1/2N 1/2H Jeremie Jeremie/Previl6 Jean Francois Lepr~s, Groupement 

21/3/86 0332 1/2N 1/2H Cayes Cavaillon/Gros Marin Jean Yves Joseph 

21/3/86 0342 1/2N 1/2H Cayes St. Louis Sud/Fond Onesson Dalice, Groupement 
Palmiste 

21/3/86 0344 1/2N 1/2H Jeremie Rozo/Gommiers Meritor Chary, Groupement 

21/3/86 0357 1/2N 1/2H Cayes Torbeck/Bois Landry Joseph Domercant 

21/3/86 0365 1/2N 1/2H Cayes Torbeck Labat Jean Berel Britus 

21/3/86 0386 1/2N 1/2H Jeremie Rozo/St. Matin Fred Jean Felix, Groupment 

21/3/86 0390 1/2N 1/2H Jeremie Jeremie/Natig Nevil Raymond 

21/3/86 0394 1/2N 1/2H Cayes Cayes Mario Leveilld 

14/5/86 0431 3/4N 1/4H Hinche Hinche/Los Palis A. Pierre, Groupement 

18/5/86 0432 3/4A 1/4H Les Cayes Les Cayes/Camp Perrin Jean Sprumont 

22/7/86 -- Nubian Port-au-Prince Croix-des-Bouquets Associated Breeding Center 

8/8/86 0366 1/2A 1/2H Hinche Hinche Town Thomas Beauchar 

8/8/86 0401 1/2A 1/2H Hinche Hinche/Salmori Lherison LaGuerre 

8/8/86 0408 1/2N 1/2H Hinche Hinche/Hatte Cantave Belice Cadichon 

IBreeds: A = Alpine, N = Nubian, H = Haitian 



Table 16. Breeding animals disseminated to communities, organizations, and individuals committed to utilizing
 
improved production systems. (Continued) 

Date Buck No. BreedI 
Agricultural 
District 

Commune/ 
Village Caretaker/recipient 

8/8/86 0419 1/2N 1/2H Hinche Hinche Beranis Belizaire 

8/8/86 0420 1/2N 1/2H Hinche Hinche/Bois Verna Exirat Fortune 

8/8/86 0423 1/2N 1/2H Binche Hinche/Lehiguez Lanio Bolivard, Groupement 

8/8/86 0446 1/2N 1/2H Hinche Hinche/Kachiman Lucius Noel 

8/8/86 0449 3/4N 1/4H Port-au-Prince, Titayin Villenueve Gaetan, Associated 
North Breeding Center 

8/8/86 0498 1/2A 1/2H Hinche Hinche/La Cange Dazmar Letroy 

3/9/86 0884 Nubian Port-au-Prince, Titayin Villenueve Gaetan, Associated 
North Breeding Center 

26/9/86 0345 1/2N 1/2H Hinche Cerca Carvajal/Barestil Ldolete Val 

26/9/86 0427 1/2N 1/2H Hinche Cerca Carvajal/Boua Koulev Francis Montr~vil 

26/9/86 0435 1/2N 1/2H Hinche Cerca Carvajal/Apollon Mervilus Jean 

26/9/86 0443 1/2N 1/2H Hinche Maissade/Savane 6 Pale Arnoux Joseph 

26/9/86 0444 1/2N 1/2H Port-au-Prince, Leogane/Jovin Lemkd Morinvil, Associated 
South Breeding Center 

26/9/86 0445 1/2N 1/2H Hinche Maissade/Bassin Cave Nacios Maxios 

26/9/86 0451 1/2A 1/2H Hinche Maissade/Savaneg Pale Aurel Fameux 

26/9/86 0455 1/2N 1/2H Hinche Hinche/Ravine Ka-ou Ano Dorleans 

26/9/86 0460 1/2A 1/2H Hinche Maissade/Herbe Guinde Alinord Orestil 

1Breeds: A = Alpine, N = Nubian, H = Haitian 



Table 16. Breeding animals disseminated to communities, organizations, and individuals committed to utilizing
 
improved production systems. (Continued) 

Agricultural Commune/ 
Date Buck No. Breed I District Village Caretaker/recipient 

8/10/86 0476 1/2N 1/2H Hinche Hinche/Kachiman L. Noel, Groupement 

24/10/86 0482 1/2N 1/2H Hinche Maissade/Langue Pierre Cantave, Groupement 

24/10/86 0484 1/2N 1/2H Hinche Hinche/Calabatte Ileret Cadichon, Groupement 

24/10/86 0492 1/2A 1/2H Hinche Maissade/Lagoune Nicolas Germinal, Groupement 

24/10/86 0493 1/2A 1/2H Hinche Hinche/Kahobite Rols Jean Noel, Groupement 

24/10/86 0516 1/2N 1/2H Hinche Hinche/Mme Brun Charleus Charles, Groupement 

24/10/86 0530 1/2N 1/2H Hinche Pignon/Rue Cimetiere Benoit Arnoux 

24/10/86 0531 1/2A 1/2H Hinche Cerca-la-Source/Zabriko Lucien Joseph, Groupement 

24/10/86 0544 1/2A 1/2H Hinche Hinche/Samana Toussaint Saintilien, Groupement 

24/10/86 0545 1/2A 1/2H Hinche Cerca-la-Source/Zabriko Raymond Joseph, Groupement 

24/10/86 0582 1/2N 1/2H Hinche Hinche/Morik Clebert Accilien, Groupement 

21/11/86 0437 1/2A 1/2H Hinche Hinche/Ravine Ka-ou Ano Dorleans, Groupement 

21/11/86 0528 1/2N 1/2H Hinche Hinche/Pandiassion Dumena Jean 

21/11/86 0568 1/2N 1/2H Hinche Pignon/Cange L~onor Beaubrun, Groupement 

21/11/86 0613 1/2N 1/2H Hinche Pignon/Calbassier Jackson Jean, Groupement 

21/11/86 0616 1/2N 1/2H Hinche Hinche/Wankreyol Louis Pierre 

21/11/86 0630 1/2N 1/2H Hinche Maissade/Mme Joua Salomon Septembre, Groupement 

1Breeds: A = Alpine, N = Nubian, H = Haitian 



Table 16. Breeding animals disseminated to communities, organizations, and individuals committed to utilizing
 
improved production systems. (Continued) 

Agricultural Commune/ 

Date Buck No. Breed1 District Village Caretaker/recipient 

21/11/86 0666 1/2N 1/2H Hinche Hinche/Pablocal Edouard Joseph, Groupement 

21/11/86 0670 1/2N 1/2H Hinche Thomassique/Dalegrand Justin Louis, Groupement 

21/11/86 0704 1/2N 1/2H Hinche Mombin Croche/La Guamithe Macsonne Joanis Groupment 

12/12/86 0481 1/2A 1/2H Hinche Maissade/Dos Bois Pin Michel St. Jean, Groupement 

12 12/86 0527 1/2A 1/2H Hinche Hinche/Lakabouy Pierre Charles, Groupement 

12/12/86 0560 1/2N 1/2H Hinche Maissade/P6nkite Thelemaque C6lon, Groupement 

12/12/86 0611 1/2A 1/2H Hinche Mombin Crouchu/Laguamite Francis Israel, Groupement 

12/12/86 0639 1/2A 1/2H Hinche Hinche/Bas Mezar St. Armande Auguste, Groupement 

12/12/86 0646 1/2N 1/2H Hinche Mombin Crouchu/Lahad Orilis Regulus, Groupement 

12/12/86 0675 1/2N 1/2H Hinche Hinche/Bas Mezar Gustave Joseph, Groupement 

12/12/86 0695 1/2N 1/2H Hinche Maissade/Rantionoby Presuma Phaely, Groupement 

12/12/86 0732 3/4N 1/4H Hinche Hinche/Lakabouy Bertrand Pierre, Groupement 

12/12/86 0813 Alpine Port-au-Prince, Thomazeau/Debat Men6 Lucien, Associated 
North Breeding Center 

13/3/87 0526 1/2A 1/2H Fort Libertd Mont Organis4/Pierre Louis Antoine, CECI 
Savanette 

13/3/87 0538 1/2A 1/2H Hinche Cerca Carvajal/Labok Bergen Lefort, Groupement 

13/3/87 0711 1/2N 1/2H Hinche Maissade Town Pierre Defontaine, Nonrvernment 
Organization 

iBreeds: A = Alpine, N = Nubian, H = Haitian 



Table 16. Breeding animals disserinated to communities, organizations, and individuals committed to utilizing
 
improved production systems. (Continued) 

Date Buck No. Breed I 
Agricultural 
District 

Commune/ 
Village Caretaker/recipient 

13/3/87 0715 ./2N 1/2H Hinche Hinche/Lomenys Renel Joseph, Groupement 

13/3/87 0729 1/2N 1/2H Hinche Hinche/Notablon Jean Denis, Groupement 

13/3/87 0730 1/2N 1/2H Cap Haitien Limb6/Calumette Rom~us Thol~me, FAO 

13/3/87 0752 1/2N 1/2H Hinche Hinche/Komeringue Bessene Jean, Groupement 

13/3/87 0765 3/4N 1/4H Port-au-Prince, Croix-des-Bouquets/Source 
North Puante 

Hilaire Douge, Associated 
Breeding Center 

13/3/87 0773 1/2A 1/2H Fort Libertd Carice/Lar6 Jean Jacques P~rilus, CECI 

13/3/87 0781 1/2N 1/2H Cap Hiatien Limb6/Calumette Choute Samuel, FAO 

t-Il 

13/3/87 

21/3/87 

0790 

0758 

1/2N 1/2H 

3/4N 1/4H 

Hinche 

Hinche 

Thomonde/Jean Jacques 

Cerca Carvajal 

Sonius Orelien, Groupement 

Exil Heubreux, Groupement 

8/5/87 0635 1/2A 1/2H Hinche Hinche/Campeche Douyon Ulysse, Groupement 

8/5/87 733 1/2N 1/2H Gonaives St. Michel del'At./Garde 
Sevdre 

AnCiue St. Fleur CECI, Groupement 

8/5/87 0736 1/2N 1/2H Cap Haitien Pilate/Gobert Sajous Pierre, FAO, Groupement 

8/5/87 0773 1/2A 1/2H Hinche Cerca Carvajal/Mendes Hitler Etienne, Groupement 

8/5/87 0759 1/2A 1/2H Cap Haitien Pilate/Wanner Derius Jean Robert, FAO, 
Groupement 

8/5/87 795 1/2N 1/2H Fort Libertd Carice CECI Center 

8/5/87 798 1/2N 1/2H Cap Haitien Pilate FAO Center 

'Breeds: A = Alpine, N = Nubian, H = Haitian 



Table 16. Breeding animals disseminated to communities, organizations, and individuals committed to utilizing
 
improved production systems. (Continued)
 

Agricultural Commune/
 
Date Buck No. Breed1 District Village Caretaker/recipient
 

8/5/87 2006 1/2N 1/2H Hinche Cerca Carvajal/Demarague Andrd Cheristin, Groupement
 

8/5/87 2020 1/2N 1/2H Gonaives St. Michel del'At./ Dieufort Accilus CECI, Groupement
 
Calvaire
 

8/5/87 2034 1/2A 1/2H Hinche Hinche/Lomenis/Colladere Milius Preler, Groupement
 

8/5/87 2050 1/2A 1/2H Gonaives St. Michel del'At./ Lunique Albatre CECI, Groupement
 
Cit6 Dieu Donn6
 

8/5/87 2085 1/2N 1/2H Cap Haitien Pilate/Bigot Ignace Charles, FAO, Groupement
 

8/5/87 2105 1/2A 1/2H Hinche Hinche/Sully Georges Casseus, Groupement
 

8/5/87 2125 1/2N 1/2H Cap Haitien Pilate/Brierre Francois Paul, FAO, Groupement
 

8/5/87 2185 1/2N 1/2H Hinche Hinche/Doko Jecrois Joseph, Groupement
 

Note: Additionally, three purebred bucks, 13 3/4-bred bucks, and 14 1/2-bred bucks were disseminated to associated
 
breeding centers during the period June 1986 to April 1987.
 

lBreeds: A = Alpine, N = Nubian, H = Haitian
 



Table 16. Breeding animals disseminated to communities, organizations, and individuals committed to utilizing improved
 
production systems. (Continued) 

Date Doe No. BreedI 

Does 

29/4/87 Haitian 

Agricultuzal 
District 

Hinche 

Commune/ 
Village 

Papaye 

29/4/87 Haitian Hinche Papaye 

9/4/87 Haitian Hinche 'apaye 

29/4/87 Haitian Hinche Papaye 

29/4/87 Haitian Hinche Papaye 

1/5/87 

1/5/87 

8/5/87 207 

Haitian 

Haitian 

1/2A 1/2H 

Hinche 

Hinche 

Caretaker/recipient
 

Abner Celicourt --

Demonstration 

Abner Celicourt --

Demonstration 

Abner Celicourt --

Demonstration 

Abner Celicourt --

Demonstration 

Abner Celicourt --
Demonstration 

Tech Pack
 

Tech Pack
 

Tech Pack
 

Tech Pack
 

Tech Pack
 

Hinche Agricultural Director
 

Hinche Agricultural Director
 

8/5/87 227 1/2N 1/2H THESE 13 HALFBRED DOES WERE ISSUED AS FOLLOWS: 

8/5/87 330 1/2N 1/2H FAO, Cap Hatien, Pilate = 5 

8/5/87 537 1/2A 1/2H CECI, Gonaives, St. Michael = 5 

8/5/87 541 1/2A 1/2H CECI, Fort Libert6, Carice = 3 

8/5/87 548 1/2N 1/2H 

),. 'Breeds: A = Alpine, N = Nubian, H = Haitian 



Table 16. Breeding animals disseminated to communities, organizations, and individuals committed to utilizing improved
 
production systems. (Continued)
 

Agricultural Commune/
 

Date Doe No. Breed1 District Village Caretaker/recipient
 

8/5/87 561 1/2N 1/2H
 

8/5/87 610 1/2N 1/2H
 

8/5/87 626 1/2N 1/2H
 

8/5/87 662 1/2A 1/2H
 

8/5/87 739 1/2N 1/2H
 

8/5/87 754 1/2N 1/2H
 

8/5/87 No tag 1/2A 1/2H
 

Vote: Additionally, 10 3/4-bred does and 37 1/2-bred does were disseminated to associated breeding centers during the
 
period June 1986 to April 1987.
 

IBreeds: A = Alpine, N = Nubian, H = Haitian 



Three-day training programs and distributions took place as halfbred
 
bucks reached 50 weeks of age. Animals more than 1 standard deviation
 
below the mean weight for breed at 50 weeks of age were culled and
 
castrated. Description of the participant selection process and
 
project training follow-up activities are included in other sections of
 
this report. See especially the Training/Communication/Extension
 
section.
 

During the first and second quarters of 1987, project personnel began to
 
disseminate, in addition to the bucks, Haitian and halfbred does that
 
had been bred to Alpine or Nubian bucks. Halfbred does distributed from
 
Papaye Farm went to other development projects, i.e. FAO and CECI, in
 
northern and northeastern Haiti. Halfbred females were also sent from
 
Papaye to Damien for project research activities. They were later
 
distributed to Associated Breeding Centers. Over the next 9 months a
 
total of between 80 and 90 additional bucks that are already at the
 
Papaye Farm goat center will be available for distribution to small
 
farmers. These bucks have already been born and are at various stages
 
of life ranging from a few weeks of age to nearly one year.
 

An estimated 1,650 primary and secondary beneficiary producers (figure
 
11), all having direct access to improved bucks, from several regions of
 
Haiti now are able to achieve more of their personal and family goals
 
because of the enhanced wealth and(or) family health provided through
 
more productive goats and goat production systems.
 

Information obtained during project implementation indicated that
 
although the direct impact on small farmers having access to improved
 
bucks was substantial, the number of animals available for dissemination
 
was overestimated in the Project Paper. It is now considered realistic
 
to expect the availability of 75 to 80 young breeding bucks per year
 
from a breeding herd of 300 does; 25 to 27 bucks per 100 does. This
 
projection was based on the prolificacy, mortality, sex ratios, and
 
selection pressure measures in evidence at the project center. The
 
number of bucks disseminated annually was 25% to 50% fewer than
 
proposed. The number made available can be increased most readily by
 
increasing the herd size but this is not a viable proposition from a
 
management standpoint. But as operations at Associated Breeding Centers
 
move forward, and some of the more active long-term project participants
 
in the Hinche area begin to produce 1/2-bred animals, the availability
 
of improved bucks will not depend exclusively on the central center.
 

Recommendations
 

The importance of this section is its summation of breeding plans and
 
record-keeping options. Results will not come quickly; but with persistent
 
and steady commitment to the longer term and with realistic financial and
 
manpower support a significant impact wil1 be made for many Haitian small
 
farmers. The effort can be rewarding for MARNDR and FAVM technical profes
sionals who are involved. In order to enhance efforts directed by MARNDR
 
it is suggested that other organizations, government and nongovernment, be
 
solicited as partners, each with specific functions.
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Figure 11. Impact to date of buck dissemination component of goat produc
tion improvement program.
 

Central Goat Production
 
Center
 

165 bucks Primary Beneficiary (PB) = 165
 
X 

3300 does Secondary Beneficiaries (SB) = 1485
 

4125 offspring
 

2475 825 825 
sales replacements bucks 

x 

8250 
does 

Tertiary Beneficiaries (TB) = 4125 

9240
 
offspring
 

5775 1815 1650
 

sales replacements bucks
 
x 
16,500 
does

I 
17,490
 
offspring
 

Assumptions: Each beneficiary owns two does. PB and SB combine to total
 
10 beneficiaries per buck. Each PB buck breeds 20 does per season. Each
 
SB and TB buck breeds 10 does per season. Progressive decreases in the
 
number of offspring represent reductions in the of net benefit level rather
 
than in absolute number of animals. Bucks kept for breeding purposes by SB
 
and PB are to be sold or traded after one or two breeding seasons and
 
replaced by bucks of the next generation. Primary beneficiaries receive
 
training and technical backstopping directly from project personnel.
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Recommendation No. 1. A major component of the Project Paper was the
 
development of an improved general-purpose composite goat. This effort
 
should be continued under the technical responsibility of the Faculty of
 
Agronomy and Veterinary Medicine (FAVM) and in cooperation with the MARNDR
 
central Center at Papaye Farm. Indications are that the (15 to 20)
 
composite animals born at the Papaye Farm to date are most promising. The
 
availability of this new type of goat will help to make the grading-up
 
process easier and more straightforward for small farmers in Haiti.
 

During the past two years, FAVM has shown a capability to work on applied
 
research problems in association with MARNDR. The recent return of a
 
faculty person trained in animal breeding and genetics further strengthens
 
their position to assist with this goat breeding program in association
 
with MARNDR.
 

During the past year, abandoned MARNDR livestock (goat) facilities located
 
adjacent to FAVM were modified, improved, and refurbished using p~oject
 
funds reallocated from the Gonaives site. The facilities and associated
 
pastures are in good repair and condition, and should continue to be used
 
to support an expanded involvement by FAVM in the breeding component.
 

All composite goats born at the Papaye Farm center should be regularly
 
transferred to FAVM. The Faculty will then establish a stud herd of
 
composites and apply intense selection to assure continued genetic
 
improvement. An adequate number (10 or more) of composite bucks should be
 
used in establishing and perpetuating the FAVM herd so that undesirable
 
levels of inbreeding are avoided. As the number of meritorious composite
 
animals exceeds the needs of the stud herd, they should be made available
 
to ABCs and to small farmers.
 

Recommendation No.2. Two stud herds of purebred exotic Nubian and Alpine
 
goats should be established and maintained at FAVM. The stud herds will
 
function to 1) maintain the purity and integrity of each breed in Haiti;
 
and 2) provide a supply of stralghtbred exotic bucks for the Papaye Farm
 
herd and the associated breeding centers. Excess bucks can be rotated back
 
into the stud herds in order to keep the genetic base wide, or disseminated
 
to farmers at the appropriate juncture in upgrading programs.
 

These stud herds are to be established by transferring to the FAVM facili
ties all purebred Alpine and purebred Nubian does currently at the MARNDR
 
central center. With the exception of 5 Nubian bucks and 5 Alpine bucks,
 
all purebred Alpine and Nubian bucks are to be transferred to FAVM for use
 
on the purebred does. Individual matings should be made so all bucks are
 
responsible for nearly equal numbers of offspring. The FAVM herds should
 
be the primary suppliers of purebred bucks to the central center, the ABCs
 
and to qualified small farmers.
 

Currently, the number of purebred Nubian does is very small. Therefore it
 
is recommended that 10 to 12 Nubian does be Imported in 1987 and placed
 
with the other purebred goats at FAVM. Because of successful experiences
 
in the past, it is recommended that MARNDR arrange to import the does
 
through the Central States Dairy Goat Marketing Cooperative based in
 
Arkansas, U.S.A.
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Recommendation No. 3. A major function of the MARNDR central center at
 
Papaye Farm is to provide improved bucks to qualified farmers and farmer
 
groups, and to continue testing technology interventions for improved on
farm management. To better accommodate this, it is recommended that:
 
(1) herd size be reduced to 150 to 200 does; (2) the mating program be
 
simplified, and (3) management practices streamlined. Modifications
 
include:
 

* 	 Discontinue the continuous mating system. Implement three 36-day
 
seasons or two 54-day seasons with equal intervals of time between the
 
three or the two seasons. Suggested months are August, December, and
 
March for the 3-season system and the months of January and June
 
through July for the 2-season system. Each season will have some
 
opportunities and challenges associated with it.
 

" 	 Pasture/paddock/shelter rotation should be possible with fewer animals,
 
fewer mating groups, and seasonal mating/kidding. Rotation will tend
 
to interrupt the life cycle of internal parasites and provide a more
 
defined pasture grazing/rest cycle.
 

* 	 Breeding bucks should be used individually for hand-mating or rotated
 
in and out of the mating herd so all bucks will have an equal oppor
tunity to produce offspring. Pasture or pen mating with sires or with
 
single sires will work.
 

The mating program is to be simplified by reducing the total number of
 
breeding does and reducing the number of mating groups. It is recommended
 
that this simplification be accomplished by:
 

Dispersing all straightbred does currently at the MARNDR central center
 
in the following manner.
 

- Poor performing does or those difficult to manage are sold for 
slaughter. 

- Haitian does in the mating herds are to be disseminated to farmers 
or ABCs with the likelihood that they will give birth, to halfbred 
offspring in the target rural areas. 

- As Haitian does wean kids, they are to be disseminated as open 
females or exposed to bucks for 30 days and disseminated as 
probably bred. 

* 	 Transferring all purebred Alpine and Nubian toes and all but 5 Alpine
 
and 5 Nubian bucks to the newly established r'AVM stud herd.
 

* 	 Keeping only does that are 1/2-exotic at.- 1/2-exotic 1/2-Haitian or are
 
3/4-exotic 1/4-Haitian. These does should be mated to the following
 
kinds of buck:
 

- Halfbred Alpine does to purebred Nubian bucks
 
- Halfbred Nubian does to purebred Alpine bucks
 
- 3/4-bred Alpine does to 112N 1/4A 1/411 bucks
 
- 3/4-bred Nubian does to 1/2A 1/4N 1/4H bucks
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- 1/2A 1/4N 1/4H does to 1/2N 1/4A 1/4H bucks 
- 1/2N 1/4A 1/4H does to 1/2A 1/4N 1/4H bucks 

* 	 Transferring all composite (3/8A 3/8N 2/8H) does and the better bucks
 
to the FAVM herd at time of weaning or at 6 to 12 months of age. Good
 
composite bucks not required by the FAVM herd can be disseminated to
 
ABCs or farmers.
 

The project manager should make arrangements to use an adequate number (10
 
minimum) of different bucks for each generation of offspring. The number
 
of different kinds of bucks required now is only four since the mating
 
program was simplified. As the total number of breeding does increases
 
toward the 200 doe limit it will be timely to begin actively disseminating
 
halfbred does in order to make room for the 3/4-bred exotics.
 

Recommendation No. 4. It is recommended that the network of associated
 
breeding centers (ABCs) be solidified and be provided with appropriate
 
breeding stock and regular technical support from MARNDR and(or) FAVM.
 
Each center should be seen as a site for specific kinds matings and off
spring. Eight associated breeding centers are necessary to perform these
 
functions:
 

- Alpine x Haitian halfbred does mated to Nubain bucks
 
- Nubian x Haitian halfbred does mated to Alpine bucks
 
- 3/4-Nubian 1/4-Haitian does mated to 3/4-Alpine 1/4-Haitian bucks
 
- 3/4-Alpine 1/4-Haitian does mated to 3/4-Nubian 1/4-Haitian bucks
 

Two 	centers will be assigned to make each of these matings so as to protect
 
the project against natural disasters, poor husbandry, and animal perfor
mance, or noncooperative management. The halfbred does will originate from
 
bred straightbred does from Papaye Farm or from locally-made straightbred
 
Haitian x purebred exotic matings. In some cases 3/4-exotic bucks may be
 
used on straightbred Haitian does to produce 3/8-exotic does which would be
 
mated to the opposite 3/4-exotic bucks. The underlying effort should be to
 
limit the number of mating combinations at each center.
 

Recommendation No. 5. Performance recording activities should continue in
 
support of effective selection applied at MARNDR central center, FAVM, and
 
the 	associated breeding centers. Records essential for these purposes
 
include:
 

* individual unique identification
 
* dam identification
 
0 breeding or breed classification
 
0 sex
 
* date of birth
 
0 number born
 
0 number weaned
 
* weight at weaning (12 to 16 weeks)
 
* weight at 26 weeks of age
 
* weight at 50 weeks of age
 
* death or disappearance date; cause if known
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Addition optional records which may be collected include:
 

daily milk yield
 
* birth weight
 
* sire identification (for single sire or individual mating herds)
 
* performance records of kids, does, and bucks in the field
 

A central computerized record-keeping system should be established and
 
based on the performance records collected at the central center, FAVM, and
 
ABCs. MARNDR should purchase or transfer a microcomputer to this project.
 
The use of a microcomputer would add a great deal of data manipulation
 
capability and speed to the whole process. The system should use a uniform
 
set of data from all centers, but individual center owners or managers can
 
keep additional records if desired. The data processing mechanism should
 
work on the basis of monthly return data from the centers and rapid
 
forwarding of summaries and listings back to the centers. A MARNDR staff
 
member has received computer and data management training at Winrock head
quarters and should work closely with the FAVM breeding staff member in
 
records analysis, summaries, and selection lists. MARNDR has been provided
 
with two microcomputer programs, Reflex and Lotus 1,2,3, for this purpose.
 

Recommendation No. 6. Distribution of breeding stock, primarily bucks,
 
should remain tied to mandatory training sessions. These training sessions
 
vary in content depending if they are initial sessions or subsequent ">
 
sessions in the upgrading process. Records must be kept on each recipient
 
herd so that an appropriate sequence of breed and age of buck will be
 
issued in a timely manner over the longer term.
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GOAT PRODUCTION/DEMONSTRATION CENTERS -- GONAIVES
 

INTRODUCTION
 

Plans for expanding the Goat Production Improvement Program in Phase II
 

with funding from USAID called for the development of a second produc
tion center. This center was to be located in the Gonaives area and
 
would serve as: 1) a location for production and distribution of
 

improved goats in the north and northwest area of the country; 2) a
 

training and demonstration site for project participants and other
 
interested individuals; and 3) a principal site to conduct studies and
 

adapt technologies related to forage production/conservation and to goat
 
feeding, health care, and management systems.
 

SITE SELECTION
 

Site selection was completed in February 1985 through a joint effort of
 
MARNDR and Winrock International staff. The property selected was
 
obtained by MARNDR through a 20-year lease (appendix 4). Final negoti
ations were completed at the end of May and site development was started
 
soon after.
 

The land area was approximately 80 ha, of which 12 ha were on a gentle
 

slope and the remaining on steeply sloping mountain land typical of most
 
parts of the region. Rainfall in the area is about 500 mm to 600 mm per
 

year. The site is 10 km south of the city of Gonaives, 2 km west of the
 
141-km marker on National Route 1.
 

SITE DEVELOPMENT
 

Development Plans
 

In March 1985, Mr. Dick Newton from Winrock International, assisted in
 

formulating site development and facility plans. Appendix 5 contains
 

copies of the schematics that were developed and used. The site is
 

located near Morne Seyman in the Savane Desolee; hence, the name Morne
 

Seyman Goat Farm. Documents prepared include a site-identification
 

plate; a plot plan and overall conceptualization scheme; floor plans and
 

mechanical plans of the office and storage building; a master plan for
 

goat pens and corrals; and pen, manger, shelter, and chute details.
 

Land Clearing
 

A bulldozer was used to clear the 12 ha of land at the base of the
 

hills; 120 hours were required to complete this work. Local farmers
 

took advantage of the wood made available to make charcoal, and in the
 
process helped clean up the land. Nearly 250 m3 of rocks were removed
 
and subsequently used for construction and fencing.
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Forage Production
 

Approximately two-thirds of the flat land was prepared for seeding using
 
plow and disks. After the first rains, 1.5 ha was planted with millet
 
(Pennisetum typhoidem), 4 ha with sorghum (Sorghum vulgare), and 0.5 ha
 
with maize (Zea mays), all for forage production. Plant growth was
 
slower than normal due to deficient rains. The forage produced was
 
later given to the goats fresh, or dried for future use.
 

Fencing
 

The entire perimeter of the farm was fenced. In the mountains, two
 
kinds of fencing were used: stone (620 m) and wire mesh fence (5,400 m).
 
The wire fence enclosures included an ecological area of 1.4 ha in order
 
to permit natural succession to occur in the plant community. About 690
 
m of wire-mesh fence was also used for the cultivated area. This
 
included fencing off an area for a forage-demonstration unit and for
 
planting trees for forage, beautification, fruit, and shade. Nearly
 
2,500 person-days were required for all fencing work.
 

Building and Pens
 

The following goat facilities were constructed based on the designs
 
prepared by Mr. Newton:
 

3 pens for does, 162 m2 Pach
 
6 pens for bucks, 36 m2 each
 
3 pens for sick animals, 13 m2 each
 
4 sheds, providing a total of 524 m2 under roof
 

2

Feeding pen with 15-m-long feeder, 68 m


2

Kidding pen, 70 m


2
Handling area, 252 m

2


Forage handling and vehicle shelter extension, 50 m

7 watering points
 

Fencing for the goat pens and enclosures was made of goat-proof wire and
 
Royal Palm planks. Planks and posts were obtained from coconut, Royal
 
Palm, Haitian oak, mango, avocado, gommier, and mahogany trees. Agave
 
flowering stems and straw matting were used for roofing.
 

The office/storage building was constructed with cement blocks and metal
 
roofing. It included a room for the guardian (14.9 m2 ), an office (18.6
 
m2 ), tool storage (10.8 m2 ), feed storage (27.3 m2), milling and forage
chopping area (31.2 m2), and a toilet and shower.
 

Vater
 

Personnel and equipment from MARNDR drilled a deep well on the level
 
land. The well has a 25-cm casing placed to a depth of 36.6 m. The
 
static level of the water is at 13.6 in. A 12,000-liter water-storage
 
tank provided a constant supply of water to the goats and office build
ings, and nearly 400 m of 5-cm PVC pipe connected the well to the
 
storage tank. An additional 200 m of 2.5-cm PVC pipe distributed water
 
to the building and water troughs in the corrals.
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ANIMAL ACQUISITION
 

A total of 76 adult females (does) were purchased for breeding stock.
 
In general, the does met the following criteria: apparent healthiness,
 
structural and reproductive soundness, good teeth, evidence of multiple
 
births (either information on previous kidding or the presence of two or
 
more nursing kids at the time of purchase), presence of female kids, and
 
acceptable size for age as indicated by the number of permanent teeth.
 
The average weight at the time of purchase was 25.9 kg (18.1 kg to 43.1
 
kg; SD 4.58 kg). Forty-three kids were acquired along with the does.
 
The bucks for the breeding program were obtained from the Papaye Farm
 
(three Alpines and three Nubians). Two more Nubian bucks from the
 
November 1985 shipment were added to the breeding stock.
 

Attention was given to obtaining goats from different areas so as to
 
have a wide genetic source; however, the condition and quality of the
 
doe were the main criteria over place of origin. Routinely, after the
 
animals arrived at the farm, they were weighed, tagged, tattooed, and
 
wormed, their hooves were trimmed, and the excess tail hair and beards
 
were clipped.
 

ANIMAL MANAGEMENT
 

Feeding
 

The does and their kids were allowed to graze for about 6 hours each day
 
on the mountainside, led by a shepherd. The natural vegetation included
 
a variety of grasses (Andropogon, Panicum, Bouteloua, etc.), shrubs, and
 
trees. In the afternoon, supplemental feeding was provided with a con
centrate made with equal parts of wheat and rice brans plus minerals.
 
About 10 days before an expected kidding date, the does were placed In
 
confinement and fed forage and concentrate.
 

The bucks were kept in pens all the time. They, too, were fed fresh
 
forage, hay, and concentrate.
 

A creep feeder was built to encourage the consumption of solid feed by
 
the small kids. They were offered wheat bran and minerals.
 

Mating
 

Controlled individual mating was used. Each doe was assigned a par
ticular Nubian or Alpine buck. Heat was detected by visual observation
 
and by introducing a buck into the doe pen twice a day. Females In heat
 
were served by their assigned buck once, and then again one more time 12
 
hours later. The mating procedure was easily carried out by someone
 
holding the doe by the head and allowing the buck to mate her. When the
 
buck was not interested, It was replaced by an alternate buck of the
 
same breed.
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Individual Records
 

An individual record of each animal was kept (appendix 6). The forms
 
were filled out as completely as possible with the information avail
able. A picture of each goat was taken and attached to the front page
 
for identification purposes. Offspring performance, periodic weights,
 
mating data, health problems, and other observations were also recorded.
 

ANIMAL PERFORMANCE
 

Data available from this center cover the 6-month period of operation
 
from August 1985 to January 1986. Results of the data analysis indicate
 
only trends in productivity because the timeframe extends over less than
 
one reproductive cycle for the straightbred Haitian does that were preg
nant, were mated with the imported bucks, or already had offspring when
 
acquired for the foundation herd.
 

Doe Productivity
 

There were 21 parturitions that produced 43 kids, for an average of 2.05
 
kids per parturition. Of the total, 93% of the kids were from multiple
 
births. There were two kiddings with triplets and one with quadruplets.
 
Approximately 55% of the kids born were females and 45% males. The fact
 
that more females were sired by imported bucks reflects the previous
 
selection for female offspring.
 

The average birth weight was 1.46 kg, but there were variations with
 
breed and litter size. In general, male kids were heavier than female
 
kids. Kid weight decreased with increasing litter size. The halfbreds
 
were heavier at birth than were the pure Haitians.
 

Based on a very limited number of observations, the average gestation
 
period was 142 days for Haitian females bred to Nubian bucks and 147
 
days for Haitian females bred to Alpine bucks.
 

Kid Growth
 

The average gain for all kids was 71 g/day. Within the twin male kids
 
of the local breed, there was not a significant difference in weight
 
gain between males and castrates.
 

A regression equation was fitted for the weight by age for the kids born
 
at the farm. The equation can be used to estimate weight of kids based
 
on age.
 

Weight (in kg) 0.064 x age (in days) + 1.69
 

In other words, the animals grew at a rate of 64 g per day. This value
 
is smaller than the value for all kids. The reason probably Is that the
 
kids born at the farm were younger when the regression was made. There
 
seems to be a tendency for the older kids to grow faster.
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Nortality
 

Two adult does did not respond to antibiotic treatments and died from
 
septicemia. Ten kids died from November 1985 to January 1986. Five of
 
the 10 died after birth due to weakness and lack of milk. Two kids were
 
sacrificed (killed) -- one to prevent the spread of sore mouth and the
 
other because of severe arthritis. The remaining three died from
 
complications resulting from iron dehorning, navel screwworm infestation
 
and(or) soremouth.
 

Health Problems
 

The two main diseases that affected the animals were pink-eye and sore
 
mouth. Pink-eye first appeared in mid-November and continued through
 
January. About 75Z of the goats were infected at some point in time.
 
The infection was treated with opthalmic ointments of terramycin and
 
chloramphemical for the mild cases, or with intramuscular tetracycline
 
for the more severe cases, some of which included temporary blindness.
 
Disinfection of all animal facilities was necessary to reduce the micro
bial population. Sore mouth was first observed on December 29, 1985, on
 
a kid that came from Port-au-Prince. The kid was killed to prevent the
 
spread of the disease. However, more cases appeared in early January.
 
Infected kids and their mothers were isolated in a separate pen. Some
 
of the kids were severely infected and could not eat or suck very well
 
and only maintained their weights. One adult doe got the infection in
 
her mouth and on her teats; her kids, although not infected, could not
 
suck adequately.
 

There were two cases of abortion in late pregnancy and one in early
 
pregnancy. This last case was caused by a prolonged fever. There was
 
one premature birth of a set of twins. One was born dead, while the
 
other survived and grew up well.
 

Predictions of Weight by Body Measurements
 

The information obtained from measurements of height at withers (Ht),
 
length (Le), and heart girth (HG) taken from a very limited number of
 
growing kids was used to obtain an equation to predict live weight.
 
Several single and multiple regressions were performed. The variables
 
were considered alone or in combination. The best equations to predict
 
weight were:
 

Weight (kg) HG2 "76 (cm) + 5,367, r 0.984
 

and
 

Weight (kg) 0.1661 + 81.5 (HG2 x Le); HG (cm) and Le (m), r 0.989
 

STAFF TRAINING
 

After the arrival of the goats at the farm in late Novcmber 1985, the
 
first full-time employees (one guardian, one herdsman, and three
 
workers) received continuous Intensive practical training on goat
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management, feeding, breeding, and health-care practices. These people
 
were directly responsible for the daily operation of the goat farm. The
 
training they received was not only useful for the farm activities, but
 
also at their homes, since they were also goat owners themselves. The
 
herdsman and one extensionist participated in the January 1986 seminar
 
at the Papa:'e Farm.
 

DESTRUCTION OF THE FARM
 

During the political unrest prior to the departure of Haitian President,
 
Jean Claude Duvalier, and while the Winrock animal scientist/farm direc
tor was absent attending the January 29-31 seminar at the Papaye Farm,
 
the farm was attacked by a large group of unidentified people. They
 
took all the animals and completely ransacked and destroyed the animal
 
facilities and the office/storage building. The estimated material loss
 
of about $67,000 is detailed in Appendix 7. The Ministry of Agricul
ture, USAID/Haiti, and Winrock International jointly decided not to
 
continue operations in the area or to rebuild the site. This was also
 
the recommendation made in April 1986 by the mid-term evaluation team.
 

The destruction of the Gonaives center and the ensuing civil unrest in
 
Haiti had a severe negative impact on the outcome of the project.
 
Planned activities for this center, such as development of year-round
 
feeding systems, testing of forage grazing/conservation methods, feeding
 
of agricultural by-products, adaptation of confinement goat-production
 
systems, training of producers, and distribution of goats to farmers had
 
to be modified and transferred to another location or discontinued. Two
 
important activities that were discontinued included the production and
 
distribution of improved animals and studies on range (natural vege
tation) management. The latter would have provided much needed informa
tion on carrying capacity andkgrazing-control techniques applicable to
 
the rapidly deteriorating hill/mountainsides of the Northwest Region.
 
The former resulted in decreased production of improved animals from the
 
overall project breeding program. Thus, no small farmers benefited from
 
the project in the northwest, except those that appropriated goats at
 
the time of the center's destruction.
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APPENDIX 1
 

Organization of Individual Pedigree and Performance Data
 
Within the Winrock Data and SAS Processing System
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A RE-EVALUATION OF THE JUSTIFICATION FOR DEVELOPMENT
 

OF A DUAL-PURPOSE GOAT COMPOSITE IN HAITI
 

Will R. Getz
 

Winrock International
 

Composite breeds have potential as an alternative or a supplement to
 

continuous crossbreeding systems, especially in smaller herds or flocks
 

where difficulties arise in the effective use of self-contained cross

breeding systems. A further justification is as a mechanism to avoid
 

the wide fluctuation between generations in additive genetic composi

tion, and consequently performance potential, often in breed rotation
 

crossbreeding systems.'
 

The degree of retention of initial heterozygosity after crossing and
 

subsequent random mating within the crosses (inter se) is proportional
 

Pi2
to 1-ri where Pj2 is the fraction of each of the n breeds in the
 

pedigree of a composite (Gregory and Cundiff, 1980). Retention of
 

heterozygosity favors the inclusion of an optimum number of breeds; the
 

optimum is achieved by balancing increased heterosis retention against
 

possible loss of average additive merit from the inclusion of additional
 

breeds.
 

An important consideration in the development of composite breeds is to
 

maintain population size large enough that the initial advantage of
 

increased heterozygosity is not dissipated by early re-inbreeding of
 

composite populations. Once a new breed, based on a composite founda

tion, is established, it can be managed as a straightbred, and the
 

management problems associated with small herd size and the fluctuations
 

between generations in additive genetic composition in rotational
 

systems are avoided.
 

More than 60 years ago, Wright (1922) showed that retention of initial
 

heterozygosity after crossing and subsequent random inter se mating
 

within crosses is proportional to (n-1)/n where n Is the number of
 



breeds involved in the cross. The loss in heterozygosity occurs
 

primarily between the F1 and F2 and assumes equal contribution of each
 

breed in a composite.
 

Obviously, the maximum number of breeds that can contribute to a more
 

optimum additive genetic composition for the production and marketing
 

situation is indicated because retention of heterozygosity is a function
 

of the number of breeds included in the foundation.
 

Yet Dickerson (1969) apparently was the first to point out in a
 

published report the potential of composite breed formation for using
 

heterosis as an alternative to more complex crossbreeding systems. He
 

also indicated the possible importance of loss in composite breeds of
 

favorable epistatic combinations that may either have become fixed or
 

are maintained by selection in the parental breeds contributing to a
 

composite. Because of the analytical problems of separating heterosis
 

into specific components, most breeding research has not been designed
 

to determine the importance of recombination loss of epistatic purebred
 

superiority.
 

It is generally considered that existing breeds are essentially mildly
 

inbred lines, and to the extent that heterosis is due to the dominance
 

effects of genes, heterosis is the recovery of accumulated inbreeding
 

depression (Cundiff, 1977; Dickerson, 1973). If loss of heterosis is
 

linearly associated with loss of heterozygosity, composite breed forma

tion offers much the same opportunity as rotational crossbreeding for
 

retaining individual and maternal heterosis, in addition to heterosis in
 

male reproductive performance. There is the potential to develop
 

general purpose composite breeds through careful selection if fully
 

characterized candidate foundation breeds are used. The is essential in
 

order to achieve an additive genetic composition that is much better
 

adapted to the production situation than is feasible through continuous
 

crossbreeding.
 

Numerous scientists including Dickerson (1969) emphasize the importance
 

of maintaining an effective population size sufficiently large that the
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initial advantage of increased heterozygosity is not dissipated by early
 

re-inbreeding of composites. It is reasonable to assume that early re

inbreeding and a small number of inadequately characterized parental
 

breeds contributing to the composite foundation have been major causes
 

for failure of some previous efforts at composite breed development.
 

The number of females in the breeding herd, it is suggested, should not
 

be fewer than appropriate for the effective use of not less than 12
 

sires per generation, this would result in an increase in inbreeding of
 

only about 1Z per generation. Composite populations have the potential
 

to result in an increased response to selection as compared to the
 

parental breeds because of the increased genetic variation expected as a
 

result of differences in gene frequencies in the parent breeds and
 

because of the greater selection intensity possible because of higher
 

reproduction rates resulting from heterosis.
 

Although some workers (Lopez-Fanjul, 1974) have suggested that success
 

in the formation of new breeds is a chance and empirical process,
 

Gregory and Cundiff (1980) provide a sensible rebuttal and discussion on
 

the information needed to make composite breed formation a predictable
 

procedure. They suggest that first, it is necessary to characterize the
 

candidate foundation breeds in a range of environments to provide the
 

basis for effective selection among breeds as foundation for the
 

composite. Secondly, it is necessary to determine the extent to which
 

loss of heterosis is linearly associated with loss of heterozygosity.
 

Documented breed differences indicate that it is likely there are major
 

differences in the average frequency of genes relating to economic
 

characters. When these differences are combined with heterosis effects
 

from dominance gene action then the resulting composite population
 

should have performance advantages from retained heterosis approaching
 

those obtainable by perpetual systematic crossbreeding. If loss of
 

heterosis is approximately linearly associated with loss of hetero

zygosity, composite breed formation is an appropriate alternative to
 

rotational or static crossbreeding systems. The following table from
 

Gregory and Cundiff (1980) helps to illustrate heterosis and cummulative
 

benefits of certain mating systems as applied in beef cattle.
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Table 1. Heterozygosity of different mating types and estimated increase
 
in performance as a result of heterosis.
 

Estimated 
increase in 

Heterozygosity weight weaned 

Hating type 
% relative 
to F1 

per cow 
exposeda, % 

Pure breeds 0 0 
Two-breed rotation 66.7 15.5 
Three-breed rotation 85.7 20.0 
Four-breed rotation 93.3 21.7 

Two-breed composite:
 
F3 - 1/2A, 1/2B 50.0 11.6
 
F3 - 5/8A, 3/8B 46.9 10.9
 
F3 - 3/4A, 1/4B 37.5 8.7
 

Three-breed composite:
 
F3 - 1/2A, 1/4B, 1/4C 62.5 14.6
 
F3 - 3/8A, 3/8B, 1/4C 65.6 15.3
 

Four-breed composite:
 
F3 - 1/4A, 1/4B, 1/4C, 1/4D 75.0 17.5
 
F3 - 3/8A, 3/8B, 1/8C, 1/8D 68.8 16.0
 
F3 - 1/2A, 1/4B, 1/8C, 1/8D 65.6 15.3
 

Five-breed composite:
 
F3 - 1/4A, 1/4B, 1/4C, 1/8D, 1/8E 78.1 18.2
 
F3 - 1/2A, 1/8B, 1/8C, 1/8D, 1/8E 68.8 16.0
 

Six-breed composite:
 
F3 - 1/4A, 1/4B, 1/8C, 1/8D, 1/8E, 1/8F 81.3 18.9
 

Seven-breed composite:
 
F3 - 3/16A, 3/16B, 1/8C, 1/8D, 1/8E,
 

1/8F, 1/8G 85.2 19.8
 

Eight-breed composite:
 
F3 - 1/8A, 1/8B, 1/8C, 1/8D, 1/8E,
 

1/8F, 1/8G, 1/8H 87.5 20.4
 

aBased on heterosis effects of 8.5% for individual traits and 14.8% for
 
maternal traits and assumes that loss of heterosis is proportion to loss
 
of heterozygosity. This assumption has not been validated for composite
 
breeds.
 

Composite breed formation provides a means, through between-breed selec

tion, for gaining general adaptability at a rapid rate, to the climatic
 

or nutritive environment. The purpose of between-breed selection for
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foundations of a composite 
breed is to achieve the optimum additive
 

genetic composition for general adaptability to the production and
 

climatic environment consistent with 
 the role intended for the
 

composite. Thus, effective selection of foundation breeds such that the
 

composite has the necessary climatic adaptability and performance
 

characteristics, generally in harmony with the production environment
 

and with market requirements, will allow maximum selection opportunity
 

to be focused on fitness-related characteristics in a composite after it
 

has been formed.
 

Thus, the strategy of combining as parental breeds, those which show
 

some measure of local adaptability and productivity within 
the context
 

of economic needs, provides the opportunity to apply a simple mating
 

system, with genetic improvements brought about by complementarity,
 

heterosis, and consistent selection.
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1 PROJECT AIMS AND PURPOSE
 

1.1 	 To increase the income level of peasant farmers in selected
 
districts of Haiti.
 

1.2 	To improve human health and well-being, through more adequate 
nourishment via animal products. 

1.3 	 To provide the opportunity for producers and extension personnel to
 
receive the appropriate training in the care and management of 
goats and utilization of goat products.
 

1.4 	To provide a mechanism whereby collaboration with others can
 
increase the contribution made to the well-being of Haitians in 
general.
 



2 BREEDING PROGRAM AIMS AND OBJECTIVES
 

2.1 	 To collect baseline information on selected genotypic and pheno
typic parameters of the Haitian goat.
 

2.2 	 To develop and institute a breeding scheme which is effective in
 
making permanent genetic improvement using the local goat as a
 
base.
 

2.3 	 To improve the health and reduce mortality among young goats, by
 
increasing the milk production capabilities of the dam.
 

2.4 	 To increase genetic potential for growth rate and weight for age.
 

2.5 	 To provide a continual supply of upgraded stock for the gradual and
 
simply implemented improvement of goat production potential.
 

2.6 	To institute the systematic documentation of mean performance of
 
crossbred goats at selected levels of grading, and of any derived
 
synthetic or strain.
 

2.7 	 To combine the features of apparent hardiness and reproduction 
capabilities of the Haitian goat with increased genetic potential 
in growth and milk production of exotic germplasm. 



3 BIOLOGICAL AND PHYSICAL ASSUMPTIONS
 

3.1 	 Location of the central breeding unit will be at Farm Papaye in the
 
Central Plateau. Anticipated development of three to four satel
lite centers for multiplication and distribution.
 

3.2 	 Number of animals to be maintained at the central breeding unit is
 
200 does initially with upwards to 400 does eventually including a
 
supporting cast of bucks, replacements, immatures, and those for
 
distribution. 

3.3 	 Does and bucks will have the capability to reproduce during any
 
part of the year, i.e., seasonality will not be a major limiting
 
factor.
 

3.3.1 Does can produce 3 kid crops in two years.
 

3.3.2 Mating can be continuous throughout the year.
 

3.4 	The mean number of kids weaned will be 1.25 with a 50:50 ratio of
 
males to females.
 

3.5 	 Number of breeding animals to be maintained at distribution and
 
multiplication centers is uncertain at this time.
 

3.6 	 Two exotic breeds will be used in the development program: Nubian
 
and Alpine, from the U.S.A.
 

3.7 	 An effective management program will be developed by the on-site
 
specialist to ensure optimum opportunities for goats to develop and
 
to minimize mortality. Considerations include:
 

3.7.1 Grazing management and stocking rate.
 

3.7.2 Disease control
 

3.7.2.1 Internal and external parasite control.
 

3.7.2.2 Scheduled prophylatic measures
 

3.7.2.3 Isolation of diseased and introduced stock
 

3.7.2.4 Appropriate testing to monitoring of herd disease status.
 

3.7.3 Routine kid processing
 

3.7.4 Animal identification
 



4 FACILITIES ASSOCIATED WITH THE BREEDING PROGRAM
 

4.1 	 In addition to facilities and equipment associated with goat pro
duction in general, it will be necessary to organize or construct 
additional or more "elaborate" facilities to support the mating 
program.
 

4.1.1 	 A series of 15 mating paddocks, each approximately 1 hectare.
 
Each buck and assigned does will be run separately from others
 
during the duration of the mating season. During non-mating
 
seasons the paddocks may be used as seen fit. Paddocks may not
 
need to be equipped with water if the goats are watered twice per
 
day at a central point, i.e., morning and evening.
 

4.1.2 	During nonbreeding times, the bucks must be housed, individually
 
or in groups in very secure pens or runs.
 

4.1.3 	An area, preferably on concrete, for weighing and measuring will
 
need to be associated with the normal handling and sorting
 
facilities.
 

4.1.4 	A weighing machine capable of holding and weighing adult goats is
 
required.
 

4.2 	Any such special facilities should be designed and sited so as to
 
mesh well with other handling or traveled areas.
 

4.3 	 Two animal weighing machines should be available; one for backup.
 

Mating Paddocks
 

ck'
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5 RECORD KEEPING GUIDELINES
 

5.1 	 It is suggested that hard cover ledgers be used as rough record
 
keeping books for field recording. These ledgers will be
 
mainta 4ned:
 

5.1.1 	 Procu;-ement and Disposal Ledger:
 
- The 	 ledger should be arranged so acquisitions are entered on 

one end and disposals are entered into the opposite end.
 

- The ledger should contain columiins for the following items 
according to whether the animal is being acquired, or 
dispersed or transferred: 

Date
 
Animal identification number
 
Origin
 
General description of color, color pattern and other unique 
features
 
Sex
 
Age classification according to tooth eruption
 
Price or exchange
 
Transferred to
 
Sold to
 
Type of animal exchanged (sex, age, condition and state of
 
health)
 

5.1.2 	 Birth Ledger:
 
Date
 
Identification number
 
Sex
 
Dam number
 
Sire identification
 
Breed or cross
 
Weight of kid
 
Weight of dam
 
Type of birth
 
General description (color, color pattern, ear characteristics)
 

5.1.3 	 Periodic Measurements Ledger:
 
Date 
Period or event
 
Animal identification
 
Weight or measurement
 



5.1.4 Health and Disease Ledger:
 

Date
 
Identification number or group identification
 
Disease or condition
 
Treatment
 
Postmortem or diagnosed cause of death
 

5.1.5 Mating Ledger:
 

In each season, each buck should have 1/2 or 1 page assigned to
 
him. The page should include:
 
Identification of buck
 
Identification of year and season
 
Location of group
 
Listing of all does assigned to buck
 
Pregnancy diagnosis
 
Kidding date
 

5.1.6 Contemporary Comparison Ledger:
 

At any periodic measurement period all contemporaries, according
 
to age, breed and type of birth and rearing, should be listed and
 
mean values established. Each group should have one page or a
 
portion of the page. After mean is calculated, the c. c. for
 
each animal can be calculated by the formula:
 

C.C. Individual Measure x 100
 
Contemporary Group Mean
 

Enter the c.c. next to each individual weight or measure and
 
also on the individual record cards if kept.
 

5.1.7 Special Experiments Ledger:
 

Such a ledger will be used in instances where the routine data
 
collection does not cover the required data for a particular
 
study.
 

In any such experiments which are superimposed over the
 
development and breeding program, all genetic groups must be
 
included in a balanced manner.
 

N.B. If another record system appears more convenient, it may be
 
implemented provided that accuracy is not compromised and the
 
type of information noted above is obtained and maintained.
 

N.B. Height measurements to be taken from level ground to top of
 
shoulders. Length measurements taken from point of shoulder to
 
pin bone. Measurements should be taken with calipers or tape
 
measure. Animal should stand in normal position on level
 
surface.
 



5.2 	 A centralized system of maintaining, processing and analyzing
 
records will be instituted at Winrock International headquarters
 
utilizing the computer facilities.
 

5.3 	 If at all possible, Julian calendar dates should be used so that 3 
digits are allowed for the day and two for the year. For example, 
03283 would be the 1st of February, 1983. 

5.4 	 Animal identification:
 

5.4.1 Each project animal will have a numbered ear tag and an ear 
tatoo. These will be put in when the animal is born or when it 
is otherwise acquired. Ear tag and tatoo should be the same; 
however, located in different ears so the tag will not obscure
 
the tatoo.
 

5.4.2 Each animal will be ear notched according to a system which
 

indicates its breeding.
 

Nubian 	 Left Nubian
 

Native 	 k-0 Native 

Alpine SieDam 	 IAlpin~e
 

Each 	 notch represents one part of that breed in the genetic 
makeup of the beast. See examples below:
 

e ,-

Nubian sire 
Native dam 

Native sire Alpine sire 
Native dam i Nubian x I Native dam 



5.5 	 It is critical to work on the assumption that to acknowledge an 
error or omission in recording is more acceptable than achieving 
perfect recording through cover up or use of false information. 

5.6 	 In all instances of weighing, the balance should be checked on zero
 
and any tare noted before weighing commences.
 

5.7 	 Guidelines for periodic measurements:
 

5.7.1 	 All periodic measurements should be scheduled so no animal is
 
weighed or measured more than ± 3 days off the exact anniversary
 
date. This will accommodate a once per week schedule if
 
necessary.
 

5.7.2 	These periodic weights are suggested:
 

- 12-week weight (weaning)
 
- 24-week weight
 
- 48-week weight
 
- Weight at mating
 

5.8 	To the extent possible, all measurements should be recorded in the
 
metric system.
 

V 



6 SELECTION GUIDELINES
 

6.1 	 Purchased indigenous stock (200-300 does) are to be acquired in
 
approximately equal numbers from each of four regions, i.e., from
 
the Central, South, Northwest and North/Northeast.


6.2 	 Purchased indigenous stock should be examined as to general condi
tion and health and how they represent the prevailing type. The
 
indigenous females should be stratified across several age classif
ications.
 

6.3 	 In animals born at the central unit these guidelines should be
 

used:
 

6.3.1 	 Cull any obviously affected by genetic abnormalities.
 

6.3.2 	 Cull any with gross structural unsoundness.
 

6.3.3 	 Cull any with disposition problems.
 

6.3.4 	 Cull any with a chronic sickness or incurable disease.
 

6.3.5 	Cull any female not conceiving within 6 months of her last
 
parturition.
 

N.B. Be sure any culls are in fact slaughtered.
 

6.4 	 The following traits are of primary importance in the selec
tion program:
 

6.4.1 	 Disposition
 

6.4.2 	 Milk production
 

6.4.3 	Fertility
 

6.4.4 	Growth
 

6.4.5 	Carcass or muscling
 

6.4.6 	Hardiness
 

6.5 	 In order to accommodate the assessment of genetic potential of 
selected levels of breeding and genetic composition in a relatively 
unbiased manner and yet to control the merit of breeding animals 
released to farmers, the selection constraints will be somewhat 
flexible. Selection will be based on a contemporary comparison, 
within trait, and will consider breeding, sex, type of birth and 
rearing.
 

6.5.1 	Twenty-five percent of the males will be castrated at weaning 
based on their 12-week weight. 



6.5.2 	 Another twenty-five percent of the bucks will be castrated based
 
on their 24-week weight.
 

6.5.3 	The top ten percent of bucks at 24 weeks and 48 weeks will be 
considered as herd sire prospects. All others will be available 
for distribution. 

6.5.4 	Other than those listed in section 6.3, the only females to be 
culled will be those in the lower 10% for their contemporary 
comparison rating for weight at 24 weeks of age.
 



7 MATING PROGRAM PROCEDURES
 

7.1 General Mating Program Guidelines
 

7.1.1 	 In order to properly evaluate the strengths and weaknesses of any
 
particular breed group or cross it will be necessary to utilize a
 
considerable number of individual bucks as sires in any particu
lar mating season. This matter must receive continuing attention
 
throughout the program.
 

7.1.1. 	It is recommended that five individual bucks represent each breed
 
or cross in each season.
 

7.1.1.2 	When new bucks are introduced, they must enter the program on a
 
staggered basis so that at least two bucks used in previous
 
seasons are maintined for use in any current season. This will
 
aid in reducing the confounding of year and season effects with
 
sire effects.
 

7.1.1.3 	During initial crossing a total of 15 bucks of each breed
 
should be utilizeu over the 1-2 year period so that a rela
tively wide genetic base will be established.
 

7.1.2 	 Any doe which has kidded prior to a mating season and which is
 
not pregnant should be considered a candidate for mating. This
 
will provide information on estrous cycle commencement and post
partum 	anestrous.
 

7.1.3 	It would likely be of benefit to use sire marking harnesses on
 
bucks so as to monitor mating activity and subsequent pregnan
cies.
 

7.1.4 	If it becomes obvious that any particular buck is not performing
 
properly, the buck should be removed, and after two days (i.e.,
 
on the third day) the does allocated in a balanced manner to
 
several other bucks. If a questionable buck is not clearly in an
 
inactive mode, do not remove the buck or does, as paternity may
 
be difficult to establish subsequently.
 

7.1.5 	Mating will be more or less continuous; however to facilitate
 
proper organization there will be 12 mating seasons, each 22 days
 
in length. Each season should begin on the 1st day of the month
 
unless that involves a Saturday or Sunday.
 

7.1.6 	As the breeding program advances and the mating guidelines are
 
followed, each stage will set the direction of subsequent
 
stages. Hence the breeding program is developed in a step-wise
 
manner whereby results obtained at one stage will determine the
 
specific direction of the subsequent stage.
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7.2.1 	 Procurement of 200-300 indigenous does from four regions of the
 
country. See section 6.1.
 

7.2.1.1 	 Many of these females will already be pregnant.
 

7.2.1.2 	Offspring will serve as population to assess the relative
 
merits of the Haitian goat.
 

7.2.1.3 	To the extent possible, 3 to 4 age groups, according to denta
tion, should be assembled from each region, e.g., 4 tooth, 6
 
tooth, full mouth.
 

7.2.2 	 Importation of 5 Nubian and 5 Alpine breeding age bucks from the
 
U.S.A.
 

7.2.3 Purchase of 5 Haitian goat bucks.
 

7.3_SaeI
 

7.3.1 	 Indigenous does will be sorted so that out of 300, 50 will be
 
allocated to Haitian bucks, 125 to Nubian bucks and 125 to Alpine
 
bucks.
 

7.3.2 	 In this stage four groups of offspring will be born:
 
- Indigenous kids born to bought-in does.
 
- Indigenous kids born to home-bred does and bought-in bucks
 
- Halfbred kids born to indigenous does and imported Nubian 

bucks. 
- Halfbred kids born to indigenous does and imported Alpine 

bucks 

7.3.3 	This stage will last for 18-24 months after which time all
 
indigenous females except the 50 control animals will be disposed
 
of as pregnant does carrying halfbred kids.
 

7.4 -Stage Il
 

7.4.1 	 The fifty indigenous control does will continue to be mated
 
pure. Older does will be replaced by home reared replacements
 
chosen at random.
 

7.4.2 	 Halfbred females will be mated in the following manner in
 

approximately equal numbers:
 

7.4.2.1 	 Nubian halfbred does mated to Nubian bucks
 

7.4.2.2 	Nubian halfbred does mated to Alpine bucks
 

7.4.2.3 	Alpine halfbred does mated to Alpine bucks
 

7.4.2.4 	Alpine halfbred does mated to Nubian bucks
 



7.4.3 	 This stage will last from 2-3 years, depending upon the size of
 
population to be developed and maintained (400-600 does).
 

7.5.1 	The indigenous control does will be mated pure as in previous
 
stages.
 

7.5.2 	The initiation of inter-se matings will occur in this stage
 
whereby does of one cross"wll be mated to males of the same
 
cross or breeding. Half sib and sire-daughter matings will be
 
avoided in initial stages.
 

7.5.3 	 Subsequently the numbers in each subpopulation will be expanded.
 

7.5.4 	A small group of 3/4 bred Nubian does will be mated to Nubian,
 
and 3/4 bred Alpine does mated to Alpine bucks so as to establish
 
performance information at higher levels of exotic.
 

7.6 Stagp V
 

7.6.1 	 In this final stage, the inter-se matings will continue with the
 
one or two strains which show the most promise for providing
 
meritorious performance in the six critical components. See
 
section 6.4.
 

7.6.2 	 During this stage any heterotic effects which accrued during the
 
initial crosses will gradually be lost and primarily the additive
 
genetic contributions of each initial source of germ plasm will
 
determine level of performance in later generations.
 

7.6.3 	 Subsequent improved performance will have to come from within
herd selection pressure. Hence it is important to have estab
lished a herd of adequate size to serve as the real foundation of
 
any type of dual-purpose goat strains. Otherwise selection pres
sure will not be of sufficient magnitude to bring about rapid
 
improvement. Mild inbreeding is an acceptable approach to the
 
increase of genetic homozygosity.
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8 	MULTIPLICATION STRATEGY
 

8.1 Multiplication and Distribution
 

8.1.1 	 Local farmers utilizing improved bucks from the central breeding
 
unit will be producing offspring with half the amount of exotic
 
breeding as the buck, i.e., use of halfbred bucks will produce

quarterbred offspring in the field.
 

8.1.2 	 Stock issued from the central breeding unit will belong to one of
 

these classes:
 

8.1.2.1 Upgraded bucks produced for the purpose of distribution.
 

8.1.2.2 Excess indigenous does bred to exotic bucks.
 

8.1.2.3 Excess crossbred does bred to exotic bucks.
 

8.1.3 	 It is assumed that distribution of these animals will take place
 
form the central unit directly or through one of several regional

distribution centers. These centers should be of such size so as
 
to accommodate some mating activities resulting in further multi
plication of the improved stock. All bucks utilized in the
 
multiplication effort will be controlled by the central unit.
 

8.1.4 	Never allow stock which is not really potentially meritorious to
 
be distributed into the field (males or females), even though
 
great demand may be here.
 

8.1.5 	 It may, at a relatively early stage of development, be beneficial
 
to the program to identify and select individual producers who
 
may be associated as multipliers. This would speed up the multi

-	 plication process, and allow these producers to utilize the 
higher potential stock. All mating plans for these multipliers 
should be developed at the central unit. 

8.1.6 	Because of management complications arising from having overlap
ping generations, farmers should be encouraged to dispose of
 
indigenous females after upgraded cross females become ready for
 
mating to the next level of buck. Subsequently the quarter-bred
 
does should 
mating. 

be disposed as halfbred does become ready for 

8.2 Field monitoring and farmer education 

8.2.1 It will be necessary to include in the training program for 
counterparts and extension support staff some in-depth study of
 
genetic principles and mating systems. They must have an under
standing of expected results and outcomes so they can advise and
 
monitor the practices of peasant farmer recipients.
 



8.2.2 	 It would be well if extension personnel would discuss with the 
farmer, and write down, the mating plans for a 6-12 month
 
period. And, on regular visits review the plan, update it and 
answer 	any questions.
 

8.2.3 	The field personnel will be the primary source of information 
regarding the acceptability and adaptability of breed groups 
under field conditions. 



9.2 Anticipated Schedule of Events
 

9.2.1 	 January 1983-May 1983-Acquisition of 300 Haitian does
 

9.2.2 	 January-February 1983-Acquisition of 5 breeding age Haitian bucks
 

9.2.3 	 January-February 1983-Acquisition of 5 breeding age Nubian bucks
 
and 5 breeding age Alpine bucks. Additional younger bucks may
 
also be in place, depending on peculiarities of importation and
 
transport costs.
 

9.2.4 	 January-October 1983-Arrival of farmer bred indigenous kids, say
 
250 kids of which 125 are males and 125 are females.
 

9.2.5 	 Production of halfbred kids in 22 day periods June 1983-November
 
1984 as follows:
 

Group 1 June 1983 13 Nubian cross, 12 Alpine cross, 5 pure Haitian 
2 July " " 
3 Aug " " " 
4 
5 

Sept 
Oct " If 

6 Nov I "f 
7 Dec ofI I" 

8 Jan " I " " 

9 Feb I of If 

10 Mar " It It 

11 Apr " I " It 

12 May "" " 
13 June " " " " 
14 July "" I 
15 Aug " " " " 
16 Sept " " " 
17 Oct "" " 
18 Nov If " " 

9.2.6 	 Production of 3/4 bred kids in 22 day periods August

1984-Febr,,ary 1985. Assume bred at 9-12 mo. age + 150 day 
gestation period as follows: 

Group 	 1 Aug 1984 Group 10 May
 
" 2 Sept ' 11 Jun 
it 3 Oct 12 Jul
" 4 Nov " 13 	 Aug
If 5 Dec 
 " 14 	Sept

" 6 Jan " 15 Oct 
" 7 Feb " 16 Nov 

8 Mar 17 Dec 
9 Apr 	 " 18 Jan 



Each season will yield - 4 Nubian 3/4
 
4 1/2 Alpine
 
4 1/2 Nubian
 
4 Alpine 3/4
 

of which half will be males and half will be females.
 

9.2.7 Production of inter se produced kids October 1985-December
 
1987.
 

9.2.8 	 Halfbred bucks available for distribution beginning June 1984.
 

9.2.9 	 Three-quarters bred bucks available for distribution beginning
 
August 1985.
 

9.2.10 	Dual-purpose goat bucks available October 1986 onwards. Limited
 
numbers initially, with greater numbers available as time goes
 
on.
 

9.3 Suggested Associated Experiments:
 

9.3.1 	 Pattern of teeth eruption in indigenous and crossbred goats.
 

9.3.2 	 Optimum size and age at first kidding.
 

9.3.3 	 Mineral status of local forages and effects of supplementation.
 

9.3.4 	 Performance of crossbreds from alternative systems.
 

9.3.5 	 Nutritional requirements for optimum growth; reproductive
 
performance.
 

9.3.6 	 Cyclical nature of reproduction in indigenous goats.
 

9.3.7 	 Optimum finishing programs for slaughter stock.
 

9.3.8 	 Forage species preferences of4he Haitian goat.
 

9.3.9 By-product feeds and their use for goats. 

9.3.10 Alternative weaning age strategies. 

9.3.11 Growth 
goats. 

and carcass characteristics of Haitian and crossbred 

9.4 Genetics and Breeding Curriculum/Counterpart and Extension
 

9.4.1 	 Genetics
 

9.4.1.1 Mendialian genetics
 



9.4.1.2 Mating systems 

9.4.1.3 Population genetics 

9.4.1.4 Concepts of heritability, correlation and regression 

9.4.1.5 Genetic peculiarities of the goat 

9.4.1.6 Variation and selection 

9.4.1.7 Simple statistical methods 

9.4.1.8 Concepts in breed development 

9.4.2 Reproductive Physiology
 

9.4.2.1 Parts and anatomy of the reproductive system; male/female
 

9.4.2.2 Methods of pregnancy diagnosis
 

9.4.2.3 Male hormones and their role
 

9.4.2.4 Female hormones and their role
 

9.4.2.5 Estrus and the estrous cycle
 

9.4.2.6 Diseases affecting reproduction
 

9.4.2.7 Nutritional aspects of reproduction
 

9.4.2.8 Concept of reproductive efficiency
 

9.5 Abbreviations and Classifications for Record Keeping Purposes
 

9.5.1 Ears
 

9.5.1.1 Erect = Er 

9.5.1.2 Intermediate Up = 


9.5.1.3 Intermediate Down 


9.5.1.4 Dropping = Dr 

9.5.2 Skin Shades
 

9.5.2.1 Light = Lt 

9.5.2.2 Dark = Dk 

9.5.3 Wattles
 

Iu
 

= Id
 

9.5.3.1 'With Wattles = w/wt
 



9.5.3.2 Without Wattles = w/o wt
 

9.5.4 Sex
 

9.5.4.1 Male = M
 

9.5.4.2 Female = F
 

9.5.4.3 


9.5.5 


9.5.5.1 


9.5.5.2 


9.5.5.3 


9.5.5.4 


9.5.6 


9.5.6.1 


9.5.6.2 


9.5.6.3 


9.5.6.4 


Castrate =0: 

Type of Birth 

Single = Si 

Twin = Tw 

Triplet = Tr 

Multiple = Mt 

Type of Rearing 

Single - Si 

Twin = Tw 

Triplet = Tr 

Hand Rearing = Hr 

9.5.7 Color Pattern
 

9.5.7.1 Solid = So
 

9.5.7.2 Spots = Sp
 

9.5.7.3 Stripes = St
 

9.5.7.4 Patches = Pt
 

9.5.7.5 Roan = Ro
 

9.5.8 Hair Color
 

9.5.8.1 Black = Bl
 

9.5.8.2 White = Wh
 

9.5.8.3 Red = Rd
 

9.5.8.4 Grey = Gr
 

9.5.8.5 Brown = Br
 



9.5.8.6 Tan = Tn 

9.5.8.7 Cream = Cr 

9.5.8.8 Fawn = Fn
 

9.5.8.9 Agouti = Ag
 

9.5.9 Body Parts
 

9.5.9.1 


9.5.9.2 


9.5.9.3 


9.5.9.4 


9.5.9.5 


9.5.9.6 


9.5.9.7 


9.5.9.8 


9.5.9.9 


9.5.9.10 


9.5.9.11 


9.5.9.12 


9.5.9.13 


Head = 

Face = 

Muzzle 

Neck = 

Hd 

Fc 

= Mz 

Nk 

Chest = Ch 

Back = Bk 

Rump = Rm 

Legs = Ig 

Belly = Bl 

Foot = Ft 

Shoulder = Sh 

Tail = Ta 

Tip = Tp 
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GOAT RECORD CARD
 

IDENTIFICATION NUMBER SEX_ PEDIGREE INFORMATION
 

No. Brd.
 
BIRTH DAY/YR NAME Grandsire
 

No. Brd.
 
Sire
 

TYPE OF BIRTH_ _ TYPE OF REARING 


DESCRIPTION:
 
No. Brd.
 

Wattles Ear Skin Shade Granddam
 
No. Brd.
 

Color and Individual
 
Color Pattern
 

No. Brd.
 
Grandsire
 

No. Brd.
 
OTHER COMMENTS: Dam
 

No. Brd.
 
Granddam
 

INnlVInITAL PERFORMANCE 

Birth 6 Wks 12 Wks 18 Wks 24 Wks 30 Wks 36 Wks 42 Wks 48 Wks 48 Wks 52 Wks Ist part 2nd part 3rd part 4th part 5th part Other 

PATE
 

WEIGHT
 

C.C.
 

HEIGHT
 

C.C.
 

LENGTH
 

C.C.
 

C.C.
 

C.C.
 

C.C.
 

C.C.
 

TEETH ________ _________ ________ 

COMMENTS

HEALTH RECORD 


Castration:
 
Routine Measures: Date
 

Date Disease Drug or Vaccine Dosage
 

Sickness:
 

Date Symptoms Therapy/Action
 



AHBREVIATIONS 	9 CLASSIFICATIONS FOR DESCRIPTION NOTES
 

Ears: 	 Erect - Er Dropping - Or Wattles: w/wt; w/o wt
 
Intermediate Up - Iu ___ Male . M
 
Intermediate Down - Id Female - F
 

Castrate -0
Skin Shades: 	Light - Lt 

Dark - Dk Type of Rearing: Single - Si
 

Type of Birth: Single - Si 	 Twin - Tw
 
Twin . Tw Triplet - Tr
 
Triplet - Tr By hand - Hr
 
Multiple - Mt Contemporary Comparison: c.c.
 

Color Pattern: Hair Colors: Body Parts:
 
Solid So Black B Head - Hd Foot
 
Spots - Sp White - Wh Face - Fc Shoulder - Sh
 
Stripes - St Red - Rd Muzzle - Mz Tail - Ta
 
Patches - Pt Grey - Gr Neck - Mk Tip - Tp
 
Roan - RO Brown - Br Chest - Ch
 

Tan - Tn eick - Bk
 
Cream - Cr Rump - Rm
 
Fawn - Fn Legs - Lg
 
Agouti - Ag Belly * BI
 

MATING RECORD
 

ACOUISITION OR DISPOSAL RECORD
 

Season Weight Buck I.D. Preg/Open Kidding Date Date Mated Acquisition: Date:
 

Origin No. Permanent Teeth 

Price Pregnancy Status 

Disposal: Date: 

Reason: Death-Cause 

Cull-Reason 

Market Stock - Price 

Weight 

Breeding Stock - Owner 

- Location 

- Price or Exchange Details
 

OFFSPRING RECORD
 

BIRTH 12 WEEKS 24 WEEKS 4B WEEKS
 

ID SX TB TR Date Wt. Hght. Lnth. Date Wt. Hght. Lnth. Date Wt. Hght. Lnth. Date Wt. IHght. Lnth. Date Wt. --ght. Lnth.
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

I!
 

121
 

13
 

14
 

15
 

16
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Accounting of exotic stock imported via three shipments from the United States during the life of the project.
 

Regiscration 

Number 


Nubian Bucks 


N474306 


N507735 


N521089 


N521591 


N519086 


N519087 


N517499P 


N516142 


Birth date 


Feb. 16, 1982 


Mar. 3, 1982 


Mar. 27, 1982 


Mar. 29, 1962 


Apr. 2, 1982 


Apr. 2, 1982 


Apr. 9, 1982 


May 24, 1982 


Sire 


Longman's Tecrina Cocoa 


Pansy Music's Shekinah Praise 


Royal Ranch Oemima's Remus 


Oakledge Titus Lint 


Pepperwood Yarm Frosty 


Spider 


Pepperwood Farm Frosty 


Spider 


Pinto's Frosty Man 


Pinto's Frosty Man 


Paternal Grandsire
 
Maternal Grandsire Herd of Origin 


Importation Date: January 1983
 

Longman's Silver Barnaby 


Albuquerque Estrallita's Mac 


Foremost Heavenly Music 


Hallcienda May-December 


Melio of Evania 


Alnee Ragtime Jim's Poppy 


CH Muirhill Lorelei's Titus 


Desert Caper Apache Chief 


GCH Hallcienda Frosty Marvin 


Butterfield Acres King 


Solomon 


GCH Hallcienda Frosty Marvin 


Butterfield ?..zes Kinq 


Solomon
 

Gowdyville's Blossom 


Jellybean 


Aduar's Mangus Colorado
 

Gowdyville's Blossom 


Jellybean 


Pinto's Frosty Man 


Y. D. Erwin 


Okmulgee, OK 


Wynona Bardeen
 

Cedar Creek, MO
 

D. L. McDonald
 

Skiatook, OK
 

Gloria Meador 


Tulsa, OK
 

Kay Kimmel 


Broughton, IL 


Kay Kimmel 

Broughton, IL 


Betrece Bishop 


Houston, TX 


Betrece Bishop 


Houston, TX 


Comments
 

Disposed o/a 85242; started to
 

develop swollen joints; maternal
 

half-sib to N622395
 

Died 84055; bloat
 

Chronic abscesses; twin to
 

N519087; paternal grandsire
 

same as N621262 and N655905
 

paternal grandsire
 

Twin to 5519086; paternal grand

sire same as N621262 and N655905
 

Died 84144, bloat; polled;
 

paternal halfsib to 5516142
 

Died 84055, bloat; resulted from
 

sire x daughter mating, 25%
 
inbred; paternal halfsib to
 

N517499P
 



Accounting of exotic stock imported via three shipments from the United States during the life of the project. (continued)
 

Registration 

Number Birth date 


M521469 Jul. 15, 1982 


H520556 Jul. 26, 1982 


MARNDR's
 
Hinche Boy May 6, 1983 


N594583 Feb. 20, 1984 


N6050B3P June 6, 1984 


N614380 Nov. 4, 1984 


N621255 Jan. 6, 1985 


N621262 Jan. 12, 1985 


N647321 Mar. 15, 1985 


Sire 


Donnybrook Foxy Ord 


Red Eagle Hondo 


Tierra Buena Rebel 


Donnie Brook Circus Domonique 


Brega's Troubadour 


Red Eagle Royal Lancer 


Longman's Bold Champion 


Monani Frosty Marcus 


Arrowwood's Crystal Man 


Paternal Grandsire
 
Maternal Grandsire 


Xanadu's Royal Fox Killer 


Kalamar's Sir Patrick 


Santa Rosa King Silver 


Hurricane Acres Niki Simba 


Circus Circus Domonique 


Xanadu's Royal Fox Killer 


Red Eagle Lions's Pride 


Fairfield Farms J.C. Surprise 


CH Price 0 the Field 


Barthelomew 


GCH Price 0 the Field 


Duncan
 

Longman's Bold Ruler 


Red Eagle Hot Henry 


GCH Hallcienda Frosty Marvin 


Neptune's Royal Frosty 


Oakledgo Gingers Cinaman 


Oakledge Gingers Cinaman 


Herd of Origin 


Randall Taylor 


Dover, AR 


Burkholder Herd 


Broken Arrow, OK 


John Wagner 


Marshall, AR 


Don & Myrna Brooks 


Dover, AR 


Patricia Meyer 


Paden, OK 


Charles & Doris
 

Walker
 

Henryetta, OK
 

Y. D. Eirwin 


Okmulgee, OK
 

Y. D. Eirwin 


Okmulgee, OK 


Tom & Beverly Upshaw 

Sapulpa, OK 


Comments
 

Chronic sickness; never
 

developed well; died 85249,
 

wound on head; paternal grand
sire same as N594583 maternal
 

grandsire
 

Died 84265, unknown cause;
 

autopsy revealed neck abscess
 

with screwworms, mucous tissue
 
around heart and lungs
 

Imported in utero via doe N513561,
 

sire owned by Nell Crouch,
 

Clinton, AR
 

Maternal grandsire same as
 

N521469 paternal grandsire
 

Paternal grandsire and doe
 

N514237 sire are common
 

ancestors
 

Fullsib to buck N655006
 

Paternal halfsib to N655905;
 

paternal grandsire same as
 

N529086 and N519087 paternal
 

grandsire
 

Resulted from halfsib mating,
 

12.5% inbred
 



Accounting of exotic stock imported via three shipments from the United States during the life of the project. (continued)
 

Registration 


Number Birth date 


3647926 Mar. 15. 1985 


N622395 Mar. 18, 1985 


N626055 Apr. 6, 1985 


N648304 Apr. 8. 1985 


N647108 May 6, 1985 


N655905 Dec. 24, 1985 


N655006 Jan. 3, 1986 


N678974 Mar. 26, 1986 


N683872 Apr. 9, 1986 


N680523 May 18, 1986 


N680525 May 25, 1986 


Sire 


Desert Caper Super Mandate 


PDM's Sand Haven Rustic 


Prince 


Last Chance Romeo 


HCF Samson 


Pansy Sioux Duke 


Monani Frosty Marcus 


Longman's Bold Champion 


Price 0 The Field Sunshine 


Man 


LA&P Farm C Confetti Gari 


Flora Farm Phoenix 


Flora Farm Wellos's Nigra 


Paternal Grandsire
 

Maternal Grandsire 


Warpaint Acres Super Buck 


Silver Thistle Capt' 


Fantastic
 

Mary K's Little Sammy 


Albuquerque Estrallita's 


Mac
 

Down-to-Earth's Capt 

Fantastic 


Bar-Jca Sir 3ohn
 

Double RR DJ's Cimarron Kid 

Short Mt. Acres Indian Sparky 


Price 0 The Field Duke 


HCF Samson 


Importation Date: October 1986
 

Comments
 

Maternal halfsib to N474306
 

Sire is same as N647108
 
maternal grandsire
 

Maternal grandsire same as
 

N648304 sire
 

Paternal halfsib to N621262
 

Fullsib to buck N621255
 

Sire same as buck N680525
 

maternal grandsire
 

Maternal grandsire same
 

buck as N680523 sire
 

Herd of origin 


Shirley Jo Pearson
 

Knoxville, AR
 

Patricia Meyer 


Paden, OK
 

Robert & Hell Crouch
 
Clinton, AR
 

Randall Taylor 

Dover, AR 


Mike & Debo:ah Sova 


Pine Bluff, AR 


GCH Hallcienda Frosty Marvin 

Camel Vista Prince Arizona 


Longman's Bold Ruler 


Red Eagle Hot Henry 


GCH Price 0 The Field Dutch 


Man 

Aduar's Mangus Colorado
 

Royal Cedars Conquistador 

Desert Caper Samson's Palo 


Flora Farm Peppermint 

CH Flora Farm Quince II 

Flora Farm Alamo 


Flora Farm Phoenix 


3
Y. D. Eirwin


Okmulgee, OF
 

Y. D. Eirwin 


Okmulgee, OK
 

Charles & Doris
 

Walker
 

Shirley Jo Pearson
 
Knoxville, AR
 

Ed & Dottie Yturri 


Marble Falls, TX 


Ed & Dottie Yturri 
Marble Falls, TX 



Accounting of exotic stock imported via three shipments from the United States during the life of the project. (continued)
 

Registration 
 Paternal Grandsire
 
Number Birth date Sire 
 Maternal Grandsire Herd of Origin Comments
 

Importation Date: January 1983
 

Alpine Sucks
 

A521218 Feb. 8, 1982 


A521456 Feb. 19, 1982 


A521667 Feb. 22, 1982 


A493554 Mar. 8, 1982 


A521459 Mar. 16, 1982 


A519084P Mar. 16, 1982 


A510235P Mar. 17, 1982 


A519090 May 19, 1982 


Downing Farms Propector 


Jondi Ebony's Ezeckiel 


All Seasons AMI 


CH Raymar's Dolmar 


Jondi Ebony's Ezeckiel 


Lone Elm's Twenty-Third Psalm 


Kimmel's Delmar Tomahawk 


Gasconade BMI Serenade 


Cabrero's Majestyk Oliver 


Semper Fidelis Maxim 


Serendipity's Melody Minstrel 


Dan-Dee Acres Frontiersman 


Sanstorm's Yogi Bear 


Tenmile's All Seasons 


Semper Fidelis Maxim 


Sundial Spartacus 


Serendipity's Melody Minstrel 


Cedar Creek Beau Brummel 


Lone Elm's Touchi Ramonde II 


Luna De Miel Golden Noah 


CH Raymar's Delmar 


Gold Coin Big Mo 


Balwick Mr. Impressive 


T&J Roscoe's Painted Image 


Kay Kimnel 3 


Broughton, IL 


Paul Melvin 


w. Frankfort, I1 


Kay Kimmel 3 


Broughton, II 


Max & Dixie Flynn 


Reolsville, IN 


Paul Melvin 


W. Frankfort, I 


Kay Kimmell 3 


Broughton, IL
 

Welsey Meyers3 


Altamont, IL 


Kay Kimmel 


Broughton, IL
 

Maternal grandsire common
 

ancestor to A493554 paternal
 

grandsire
 

Sacrificed 83210. Severe
 

arthritis and calcification
 

of joints; paternal halfsib to
 
A521459
 

Died 83053, horn wounds; screwworm!
 

cerebral infection; paternal grand
sire common ancestor to A521842
 

maternal grandsire
 

Sire common ancestor with A501023P
 

paternal grandsire; paternal grand

sire common ancestor to A521218
 

maternal grandsire
 

Paternal halfsib to A521456;
 

paternal grandsire common ancestor
 

to A521842 and A682216P sire,
 

maternal grandisire of
 
A649169 and A682216P
 

Polled
 

Polled. Paternal grandsire common
 

ancestor with A493554 sire
 

Chronic sickness and infections
 



Accounting of exotic stock imported via three shipments from the United States during the life of the project. (continued)
 

Registration 


Number Birth date 


A521842 May 17, 1982 


A508537 June 14. 1982 


A634060 Mar. 5, 1985 


A642504 Mar. 25, 1985 


A647689 Apr. 15, 1985 


A647692 May 8, 1985 


A649169 May 26, 1985 


A682243 Feb. 15, 1986 


A657627 Feb. 23, 1986 


Sire 


Serendipity's Melody Minstrel 


Noel's AR Ross 


Anacacho Doja-Vu 


All Seasons Vanquisher 


CH ELm Valley Talisman 


Forman Family Prince Charming 


Stardust Mystic Shaman 


Serendipity's Dreamworthy 


Bondurant Kissy's KopyKat 


Paternal Grandsire
 

Maternal Grandsire Herd of Origin 


Sunshine Robelta's Roscoe Marilyn Wherry 

Sanstorm's Yogi Bear Springfield, MO 


Noel's Regal Hymn Doug & Fran Forman
 

Elmcrest Lo Nan to Beau Oeste Lamar, AR
 

Importation Date: November 1985
 

GCH Redwood Hills Psychic 

GCH Redwood Hills Psychic 


Redwood Hills Acclaim Mystic 


CH Raintree Valiant Maverick 


Lone Tree TR Patented 


Last Chance Amos 


CH Raintree Valiant Maverick 

CH Elm Valley Talisman 


Redwood Hills Acclaim Mystic 


Serendipity's Melody Minstrel 


3
Darwin Hess

Owasso, OK 


Donald Sharpton
 

Dewey, OK
 

Don & Myrna Brooks
 

Dover, AR
 

Don & Myrna Brooks
 
Dover, AR
 

Marilyn Wherry 


Springfield, MO 


Comments
 

Paternal halfsib to A682216P; sire 
common ancestor with A521459 and
 

A521456 paternal grandsire, and
 

A649169 and A682216P maternal
 

grandsire; maternal grandsire
 

common ancestor to
 

A5216657 paternal grandsire
 

Buck resulted from halfsib mating,
 
12.5% inbred; grandsire and
 
A656526 maternal grandsire
 

are common ancestors
 

Maternal grandsire common
 

ancestor with A682216P and
 

A521842 sire, and A649169 and
 
A561456 and A521459 paternal
 

grandsire
 

Importation Date: October 1986
 

Nixon's Noteworthy Clarence Shaw
 

M-A-A-D Acres Jet Star Ponca City, OK
 

Silva Glade Savoir Andre Charles Rather
 

Nixon's Savoir Faire Millington, TH
 



Accounting of exotic stock imported via three shipments from the United States during the life of the project. (continued)
 

Registration 
 Paternal Grandsire
 
Number Birth date Sire 
 Maternal Grandsire 
 Herd of Origin Comments
 

A682216P Mar. 1, 1986 

A656526 Mar. 1, 1986 

A656280 Mar. 6, 1986 

A681568 Mar. 12, 1986 

A680609 Mar. 20, 1986 

Serendipity's Melody Minstrel 


Baliwick Ladysman 


Diamond Enduring Rocket 


Little Rise S. S. Leon 


Red Bud Valley Country 


Bumpkin 


Sunshine Robelta's Roscoe 


Serendipity's Melody Minstrel 


Raintree Free Lancer 

GCH Redwood Hills Psychic 


Desert Magnolia Enduring 


Rocket 


Red Bud Valley Cavalier
 

Sunshine Stella's Strike 


Silva Glade AI Apollo 


Wa-Shaw-Me Aviator 


Elm Valley Master 


Marilyin Wherry 


Springfield, MO 


Darwin Hess 


Owasso, OK 


Donald Sharpton
 

Dewey, Ok
 

Charles Rather
 

Millington, TN
 

Doyle & Bonnie
 

Conner
 

Bartlesville, OK
 

Polled. Resulted from sire x
 

daughter mating, inbred 25%
 

Paternal halfsib to A521842
 

Maternal grandsire and A634060
 
paternal and maternal grandsire
 
are common ancestors
 



Accounting of exotic stock imported via three shipments from the United States during the life of the project. (continued)
 

Registration 
 Paternal Grandsire
 
Nuaber Birth date Sire 
 Maternal Grandsire 
 Herd of Origin Comments
 

Nubian Does
 

N513861 Jan. 9. 1982 


N513866 Jan. 19, 1982 


N514237 Mar. 15, 1982 


N498359 Apr. 18, 1982 


N517563 May, 16, 1982 


Alpine Does 

A469209 Feb. 14, 1982 


A513877 Feb. 17, 1982 


A513879 Feb. 22, 1982 


HCF Nehamiah 


Bar-Jon Red Baron 


Red Eable Lion's Pride 


Oakioods Reviver 


Young's Phantom 


Red Bud Valley Country Boy 


Two Swans Sam 


Two Swans Sam 


Importation Date: January 1983
 

Eleven Oaks Nugget John Wagner 


Oakwood Mark's Lad Marshall, AR 


HCF Nehamiah John Wagner 

Bojoro Playboy's Primero Marshall, AR 


Springhaven Z Purfect 
 Robert & Nell Crouch 


Conquest Clinton, AR 

Jelynn's Citation 


HCF Nehamiah 
 Edwin McDonald 

Oakwood Designer Harrison, AR 


CH Young's Mariner Edwin McDonald 


Young's Salute Harrison, AR 


Importation Date: January 1983
 

Baliwick Star Poet 
 Donald Sharpton 

Lone Elm TR Patented Dewey, Ok
 

Popular Hill L Soltice John Wagner 


Olympics Marshall, AR 


Westmore Nick
 

Popular Hill L Soltice John Wagner 


Olympics Marshall, AR 


Westmore Nick
 

Died 84110; recuabent, weakness,
 

general infection; sire and
 

N513866 and 3498357 paternal
 

grandsire common ancestors
 

Paternal grandsire, N513861 sire,
 

and N498359 paternal grandsire
 

are common ancestors
 

Sire and buck N605083P
 

paternal grandsire are
 
common ancestors
 

Paternal grandsire, N513861
 

sire ar-. N513866 paternal
 

grandsire are common ancestors
 

Sacrificed 84305; chronic
 

debilitated body condition;
 

autopsy showed clean
 

lungs, weak heart, intestinal worms
 

Died 84054, bloat
 

Common sire and maternal grandsire
 

with A514209 and A513879
 

Common sire and maternal grandsire
 

with A514209 and A513877
 



Accounting of exotic stock imported via three shipments from the United States during the life of the project. (continued)
 

Registration 
 Paternal Grandsire
 
Number Birth date Sire 
 Maternal Grandsire 
 Herd of Origin Comments
 

A514209 Mar. 8, 1982 Two Swans Sam Popular Hill L Soltice John Wagner Common sire and maternal grandsire 
Olympics Marshall, AR with A513877 and AL513879 

Westmore Nick 

A487453 Apr. 20, 1982 Baliwick Star Cowboy 	 Semper Fidelis Reviver Donald Sharpton3
 
Red Bud Valley Cavalier Dewey, OK
 

ZFirst two digits refer to the year; last three digits refer to Julian day.
3 Not the breeder.
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Land Lease
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REPUBLIQUE DiAITI 

M/INISTERE DE L'AGRICULTURE, DES RESSOURCES NATURELLES
 
ET DU DEVELOPPEMENT RURAL
 

Direction G6nrale 

No ...... 	 Port-au-Prince, le. ( .r i ............ 198.5...
 

CONTRAT DE BAIL 

ENTRE 	 LES SOUSSIGNES 

Io.-	 Monsieur Antoine PAUL, propri6taire, demeurant et domicili6 A Port
au-Prince, identifi6 au No. Bailleur,' t; 

2o.-	 Le Ministbre de l'Agriculture, des Ressources Naturelles et du Dave

loppement Rural, d6sign6 sous le sigle de MARNDR, reprdsent6 par son
 
Directeur G~n~ral, l'Agronome Michel-Ange LIGONE, propri6taire, de

meurant et domicili6 a Port-au-Prince, identifi6 au No.
 

Preneur, d'autre part;
 

Il a 6t6 convenu et arret6 ce qui suit
 

AMRICLE ler.-

Monsieur Antonio PALL, sus-d6sign6, donne & Bail au Ministbre de l'Agricul
ture, 	 des Ressources Naturelles et du D6veloppement Rural (MARNOR), repr6
sentt ine dit est, qui l'accepte une portion de terre, situe A Savane 
Dsol6e, sur !'habitation Mandrin, connue sous divers noms: tels que Belance 

Hatte, Decahos et Morne Seyman, premie.re section rurale de la Commune, des 

Gonaives, non loin de la Ville des Gonaives, au niveau de la borne kilom

trique, No.141, de la route nationale No. I & 2 kilomtres C l'intdrieur, 

dont il est le propriftaire incommutable, en vertu de la vente du terrain 

consentie en sa faveur oar le sieur Elv~cius LABRANCHy, apoert Acte dress6 

par le NotairR Francois PIERRE JEAN-BAPTISTE, & la residence des Gonaives, 

'le dix sept avril mil neuf cent quatre vinqt cinq, enregistr6 et transcrit. 

* 	 o/ 
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"ARTICLE 2.-

Le terrain faisant 1'objet de ce bail, a 6t6 mesurA par l'Ing~nieur NEWTON 
attach6 & la Winrock International Livestock Research Center, et accuse 

une conterance de TRENTE ET UN ARES ET SOIXANTE QUINZE CENTIARES ou DOUZE 

HECTARES ET QUATRE VINGT CINO CENTIARES, selon Plan dress6 le 8 mars 1985. 
I1 devra servir & 1'tablissement d'un Centre d'dlevage de Caprin, dans le 

cadre du Projet National de Oveloppement de V'Elevage Caprin conduit par 

le MARNDFP, avec l'assistance de la Winrock International Livestock Research 

Center.
 

ARTICLE 3.-

Le 8ailleur consent A donner en USUFRUIT au MARNOR, pour toute la dure du 
Contrat, aux fins d'6tablissament de Paturages, la portion de terre attenante 

au terreinplac6 sous contrat repr6sentant une superficie d'environ Soixante 

hectares et ccrnstitude par une Colline rocailleuse, impropre A l'Agriculture, 

et divis6e en paturege un (1), deux (2) et trois (3) selon le Plan dress6 par 

le Winrock pour le compte du MARNDR. 

ARTICLE 4.-

Le MARNR, par le truchement de techniciens nationaux ou 6trengers charges de 

l'ex6cution du Projet d'levage caprin, s'engage a g~rer le dit terrain en bon
 

p~re de famille et & y apporter toutes les amliorations qu'il jugera n6cessaires, 

dens l'int~r~t des deux parties.
 

ARTICLE 5.-

Le Bailleur garantit au Preneur (MARNDR) la jouissance aisible du terrain jusqu'A 

la fin du pr6sent Contrat, et devra prendre fait et cause pour le MARNCR & llocca

sion de toutes r~clamations ou revandications 6ventuelles par des Tiers.
 

ARTICLE 6.-

Le MARNOR pourra y 6tablir toute sortes d'infrmstructures jug6es utiles au Con

e./ 
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tre d' levage, tels que Clotures, Bureaux, d~p8ts, Hangars pour les 6qui

pements,Puits, installations hydrauliques et 6lectriques, abris pour les
 

animaux et toutes autres constructions ou installations qui pourront Otre
 

n~cessaires au d6veloppement et A l'exploitation du Centre.
 

ARTICLE 7.-


La durre du przsent Bail sera de VINGT AN'EES ENTIERES ET CONEECUTIVES, a 

courir A partir de sa DATE d'entree en vigueur qui sera celle de SA SIGNATU-

RE par les Deux Parties; et prendra fin a pareille dAte, couvrant les Vifnt 

ann6es pr6vues.
 

Il sera renouvelable par TACITE RECONOUCTION.
 

ARTICLE 8.-

Le COUT TOTAL de la location pour les Vingt ann6es de Bail est de ($ 12.000) 

DOUZE MILLE DOLLARS, payable d'avance, & part-.r de la date de la SIGATURE 

du pr6sent Contrat. 

ARTICLE 9.-

A l'extinction d6finitive du Contrat, les infrastructures, consistant en
 

cl8tures, B8timents de service, Abris pour b6tail, Puits, deviendront pro

ori6t6 du Bailleur.
 

Le MARNOR, de son cot6, pourra disposer de son CHEPTEL, de tous Mat6riels 

du Bureaux et tous autres accessoires g6n~ralement quelconques utilis~s-pour 

le fonctionnement do Centre au cours du Bail. 

ARTICLE 10.-


En guise de comoensation, pour les Infrastructures cities dans le premier pa

ragreohe de l'article 9 et oui seront laiss~es par le MARNOR au b6n~fice de 

Bailleur, ce dernier reconnait au Preneur la jouissance de tout le terrain en 

so pcsession, sans oaiement aucun pendant trois ann6es cons6cutives aux vingt 

ann~es du Bail.
 

see/
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ARTICLE 11.-

A partir de la dite d'lchdance de ce prdsent Contrat, le MANOR aura la facul

t6, selon son gr6, de ororoger le dit Bail pour une nouvelle Pdriode de CINQ 

(5) ANS; et dans ce cas, ie MARNOR ne pajera que le CoOt des TROIS PREMIERES 

ANWNES, et les DEUX AUTRES Serviront A le d~dommager pour les Infrastructures 

devant rester au Bailleur, comme pr6vu & 1 article 9 prdcit6. 

ARTICLE 12.-

En 	 cas de DIFFEREND rdsultant de l'Interpr~tation ou de l'Exdcution du Pr6sent 

Contrat, les parties conviennent de se soumettre & L'ARBITRAGE. 

A cette fin, les parties choisiront chacune DEUX ARBITRES pour former UN CORPS 

ARBITRAL pr~sidd par le Doyen du Tribunal Civil de Port-au-Prince. La DECISION 

de 	ce Corps Arbitral tiendra. lieu de Loi entre les parties qui renoncent A tout
 

recours en Justice.
 

Fait de bonne foi, & Port-au-Prince, en TRIPLE ORIGINAL respectivement SIGW par' 

les parties et dont UN ORIGINAL revieridra au Bailleur, ce jourd'hui.Pl. T.V e...e 

Mil Neuf Cent Quatre Vingt Cinq. 

La illeur 	 " ' Le Preneur 

. .,. i iL . ' 

, V 

Antonio PALL" Michel-Ange LIGONDE, Agr. 

Directeur Gdn6ral 

Repr6sentant le MARNOR 

Vu 	 et AoorouvAi: 

F 	 ntz LAMBERT
 
Ministre
 

http:jourd'hui.Pl
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APPENDIX 7
 

Animal Record Sheet
 



______ 

____ 

IDENTIFICATION NO. .(Use Julian days in all dates)

BREED SEX SIRE ID DAM ID
 

BIRTHDAY DESCRIPTION TYPE OF BIRTH___ TYPE OF REARING
 

Left"- Right
 
Side 
 Sid
 

ACQUISITION and DISPOSAL
 

ACQUISITION: DaLe Origin Price 

Weight Pregnancy Age/Teeth 

DISPOSAL: Date Weight Price 

Death (Cause) 

Cull (Reason)_ 

Market Stock (Location)__ _
 

Breeding Stock (New Owner) 
.(Location)_
 

(Exchange Details)
 

INDIVIDUAL PERFORMANCE Ae/Occasion for Periodic Measurements
 

- ht_____ ____e______i________1 -, 

___________I C____ _____ ______ 

_ _ _ __CCOFFSPRINIG PERFORIANCE \Periodic Measurements (indicate date measurement taken
 

ID Birthday TBl TR JSX
 

111__ .&
 



iDULT MEASUREMENTS _
 

Date Measurement Date Measurement Date Measurement
 

MATING RECORDS__-_ 

Month and Year Buck ID and Breed PDIMonth and Year Buck ID and Breed PD 

HEALTH RECORDS.AND OTHER NOTES 

Castration Date: 
 Disbudding Date:
 

SIJGESTED ARBREVIATfONS AiD NOTATIONS 
Hair C'l,r;: Ears: Erect = Er Drop'ping Or Wattles: w/wa; w/o wa Type of Birth: Single

- lda;,"--If] Intermediate Up lu 
- Si 

Twii - TwWhite a Wh Intecrediate Dcwn Id Sex: Male = M Triplet - Tr
Rnd ad 
 Female F Multiple It
 
Grey n Gr Tlpe of R-,irint: Single - Si Fastrate = M
 
Brown - lhr Nin 
 a Tw .=ContL'liorarv Cmparison: cc 
Tan Tn TrIplet - Tr 
Crea:, Cr Ily hand a IIr
 
Fawn : Fn l1ndv Parts:
 
, .u : AJ t , inqkeiqht ww Color Patiern: | I jd "ld Leys :L 

'ei,3ht = 11WOirth so a - Face - rc Belly - IIIlnra.,'lt a. lei1. Spots a**- iInl1-1 - Ifeicit Muzzle 1MZ rout - Ft 
hJ"lal . h Breed - V1 d Stripes- St Ntcf R. Shoulder . Sh
Al Ie : A ldcnit I Iica 00. 1 Ilatchns l1t Ch,,I, t CI TlI • Td

' Pre'jr.,icy [I :c 'ii: PD Ruan . I-O UdCk 1 Tip TpIk n 
*:.,:I - RU p Up
 



APPENDIX 8
 

Details of Economic Losses Resulting
 
from the Destruction of the Center
 



Wmrock International
 
.V2NROCK INTERNATIONAL INSTITUTE FOR AGRICULTURAL DEVELOPMENT 

DATE: March 14, 1986 

FRO MANUEL SANCHEZ TO: ANDY MRTINEZ 

SUBJECT: ECONOMIC LOSS AT GONAIVES CENTER 

ccs W. Getz 
E. Geers 

FILE. 

This is to report the estimated economic loss at the Morne Seyman Goat Farm due to
 
the attacks during the last days of January and during February.
 

The loss was calculated from the amount invested as summarized in the monthly report
 
totals for construction, farm supplies, small tools, office furniture and livestock.
 
Deductions were made of the items that were not damaged, recovered, or were not at
 
the farm at that time.
 

The estimations of the extent of damage were made with the information obtained by
 
direct observation and telephone communication with the chief of party, Ed Geers.
 
However, further inspection of the tractor and equipment would be necessary for the
 
final figure.
 

Construction $56,727.08
 
Farm supplies and small tools 2,126.49
 
Livestock
 

Haitian goats 2,806.60
 
Imported bucks 4,478.00
 

Office furniture 398.35
 
Others (tractor batteries) 240.00
 

Total loss $66,776.52
 

An additional loss was the kids born at the farm, a total of 38. Given a value of
 
$8.00/each, this would increase the loss by an additional $304.00. The exact loss
 
due to medicines and animal tools will be determined in Haiti, once I inventory what
 
I had stored at the house in Passe Reine.
 

http:66,776.52
http:4,478.00
http:2,806.60
http:2,126.49
http:56,727.08
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INTRODUCTION
 

An objective of the Goat Production Improvement Program was the
 
establishment of nuclei breeding centers. After the mid-project evalua
tion, the terminology was changed to associated breeding centers (ABCs)
 
to more clearly reflect their function and purpose. These associated
 
centers would serve as extensions of the central production center at
 
Hinche and would give the farmers themselves the responsibility of
 
producing genetically superior animals that could be distributed
 
throughout their surrounding areas and eventually throughout the
 
country. An ABC could be developed within three general categories:
 
groups of farmers, private and voluntary organizations (PVOs), or
 
individual progressive farmers. In the post-evaluation phase, plans
 
were made to establish at least two ABCs in each of the above categories
 
(six ABCs in total) between June 1986 and January 1987.
 

Establishment of an ABC involved three specific phases: 1) site identi
fication and assessment of its potential as a production unit; 2) start
up activities including herd inventories and identification of animals,
 
health care, facilities development, and production plans; and 3) opera
tion follow-up and technical assistance. The objective of the follow-up
 
and technical assistance phase was to assist the ABC in its management,
 
breeding, and record-keeping systems to ensure that production of
 
genetically superior stock, both male and female, would be available for
 
distribution and(or) sale to other producers.
 

This section presents information on the ABCs established and the
 

general activities conducted during establishment and initial operation
 
of the ABCs. A detailed description of each ABC is also presented.
 

ASSOCIATED BREEDING CENTERS ESTABLISHED
 

A total of eight ABCs were established from June 1986 to January 1987
 
(figure 1). Work was started at another potential ABC, the community of
 
Chambrun, but problems that are described later in this report prevented
 
continued involvement at this site. The centers, by category include:
 

Farmer groups Community of Titanyin
 
Community of Debat
 
Community of Halte Cadet
 

Private and voluntary organizations ITECA
 
Community of Source Piate
 

Private sector Diron Farm
 
Heraux Farm
 

Public sector Faculty of Agronomy and
 
Veterinary Medicine
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Figure 1. Locations of Associated Breeding Centers.
 



ACTIVITIES AT THE CENTERS
 

The activities at the associated breeding centers can be assigned to one
 
of three categories: 1) animal work and record-keeping, 2) improving
 
the production system, and 3) training farmers. Within these
 
categories, a number of activities were carried out as described below.
 

Animal Work and Record-keeping
 

Animal identification. In order to facilitate identification and
 
record-keeping, each goat from an ABC was assigned a unique number. Two
 
systems of identification were used: plastic tags and ear notching.
 
Plastic tags (Allflex brand) were used for adult goats. Each tag had
 
the number of the goat on both sides, and the initials of the owner on
 
the inner side. Attempts were made to use tags of one color for the
 
same owner. In general, this system was readily and happily accepted by
 
the farmers. However, the innovative identification system aroused some
 
concern as to whether these marked animals were to be confiscated by the
 
State.
 

Plastic tags are expensive, require a special application tool, and are
 
difficult to obtain in Haiti. The simpler system of animal identi
fication by ear notching was therefore used for the small kids. It is
 
hoped that this system will prevail in the future, since once the value
 
of the system is known, farmers can easily use it for their goats (see
 
appendix 1).
 

Whenever identification was done by either method, precautions were
 
taken to prevent infection by disinfecting the tools before the
 
operation. To prevent screwworm infestation, fresh wounds were treated
 
with a screwworm insecticide and repellent. Very few cases of infection
 
or screwworm infestation were encountered.
 

Some larger plastic tags, originally designed for cattle, were used due
 
to a temporary shortage of tags for small animals. These caused inflam
mation and infection in some goats. Apparently the surface of contact
 
between the ear and the tag was too large and caused excessive irri
tation and promoted infection. The use of these tags was immediately
 
discontinued.
 

The ear-notching system is recommended both at the ABCs and at other
 
sites. The small skin wounds inflicted during ear notching can be
 
treated with a hemostat if there is excessive bleeding. Otherwise they
 
are treated with an iodine solution and screwworm spray.
 

Worming. To improve the health of the goats and reduce the subclinical
 
cases of internal parasites the animals were wormed at intervals of 2 to
 
4 months. Not many cases of severe parasitism were found in the goats
 
of the ABCs.
 

The first treatment was done with ivermectin (Ivomec) by subcutaneous
 
injection. This product is effective against both internal and external
 
parasites. Lice infestations were found in the beginning, especially in
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small kids and also in some adults with signs of nutritional
 
deficiencies. Ivermectin effectively eliminated this problem.
 

Subsequent treatments were made with fenbendazole (Panacur) and
 
levamisole (Ripercol-L) given orally. There were no adverse side
 
effects in the use of these drugs in goats, and their use should be
 
promoted. Care should be taken in establishing a worming program by
 
rotating the different products to prevent the development of
 
resistance.
 

Hoof trimming and dehorning. Hooves were checked in the initial work
 
with goats, and if necessary were trimmed with clippers or a knife.
 
Goats that are tethered or kept in confinement are more prone to have
 
long and deformed hooves.
 

To reduce the risk of injury to other goats or to people, the sharp tips
 
of the horns were cut and rounded. In some cases, the entire horns were
 
removed with a special cable saw. The exposed sinus hole was filled
 
with a mixture of egg white and finely powdered limestone. Dehorning
 
was done when excessive fighting was a problem or prevention of possible
 
injuries was desired. This practice reduced considerably the aggressive
 
behavior of some animals.
 

Measuring for body weight. Weighing animals in the field is impractical
 
due to the lack of scales; besides it would be very difficult for
 
farmers to do. A regression equation was calculated to estimate the
 
live weight of the animals from the measurerent of the chest circum
ference (heart girth). The equation and table, with a range of values
 
likely Lo be found in Haiti, are presented in appendix 2. This table
 
was distributed to the farmers.
 

The equation was calculated by regression of the logarithms of the
 
weight and the heart girth. For estimations of weight with a calcu
lator, the exponential form of the equation was used.
 

Castration. Effective use of improved bucks for breeding local females
 
can only be achieved if local bucks are castrated. Local bucks show
 
early a very active libido and repeatedly mate with any female in-heat.
 
Two systems of castration were used -- the Burdizzo emasculator and the
 
elastrator (rubber band).
 

The burdizzo was used on large bucks after 2 months of age that had
 
well-developed testicles. This method is effective and when correctly
 
performed causes no external injuries to the animal. In cases when a
 
small skin cut occurred, spray was applied to prevent screwworm infesta
tion. The rubber band applied with the elastrator was used in small
 
bucks. If used with larger bucks, skin wounds can develop on the skin
 
around the rubber band. This can result in infections or screwworm
 
infestations. Both systems were equally accepted by the farmers who
 
wanted to castrate their bucks either to control breeding or for market
ing purposes.
 

Health care. Simple health problems were treated whenever the project
 
staff worked with the goats. For instance, there were cases of
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diarrhea, local infections, screwworm incidence, skin wounds, retained
 
placenta, weakness, sore mouth, pinkeye, etc. In general, goats from
 
the centers were very healthy and there was no evidence of a major
 
epizootic.
 

In one community, a considerable number of goats died during the dry
 
season of suspected poisoning caused by ingestion of a weed. There was
 
heavy grazing pressure on the pasture surrounding the community for long
 
periods of time, which produced a severe shortage of forage during the
 
dry season. Animals were then forced to eat less palatable and even
 
poisonous plants in their desperate search for feed. Supplementation
 
with crop residues, cut forages, and molasses blocks was used to reduce
 
the incidence of this problem.
 

Record-keeping. All management practices, special treatments, measure
ments, and production information were kept on the special record forms
 
(appendix 3). An important part of this form is the description of the
 
animal, including color, color pattern, and physical characteristics
 
like horns or their absence, wattles etc. This information is used to
 
identify the animal in case of a lost or a broken tag, and is an essen
tial management tool in large groups of goats with diverse owners. A
 
simplified record-keeping form was prepared for use by individual
 
farmers. Written in the local language, it permits each farmer to keep
 
the basic information that he/she can use to keep track of the perfor
mance of goats and for selection or culling purposes.
 

Dentation was used to estimate the relative age of the goat for selec
tion and acquisition purposes.
 

Improving the Production System
 

Distribution of improved breeding stock. The establishment of the
 
associated breeding centers required the distribution of genetically
 
superior breeding stock. A total of 80 animals were distributed among
 
the nine ABCs. The genotypes (both Alpine and Nubian) of the animals
 
distributed were:
 

Genotype Number
 
purebred 4
 
3/4 bred 23
 
1/2 bred 51
 
1/4 bred 2
 

80
 

The goats were distributed directly, or after the farmers participated
 
in the goat-production seminars held at the Papaye farm or at the
 
Faculty of Agronomy and Veterinary Medicine (FAVM). The destination of
 
each animal is shown in table 1.
 

Of the 80 goats distributed only two died -- one Alpine and one 1/2-

Nubian. Both were suspected to have suffered feed poisoning from eating
 
weeds. These losses occurred at Debat and Source Piate.
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Table 1. Destination of the improved goats that were distributed to the associated breeding centers. 

Fenotype Associated Breeding Center 

FAVM Debat Titanyin 
Diron 
Farm 

Halte 
Cadet 

Source 
Piate 

Heraux 
Farm ITECA Chambrun 

Purebred 
Males 1 1 1 1 

3/4-bred 
Males 3 3 3 2 1 1 

Females 6 1 1 1 1 

1/2-bred 
Males 4 4 1 3 1 

Females 12 11 7 1 4 1 1 

1/4-bred 
Females 1 1 1 

Total 22 21 15 3 9 4 2 3 2
 



The bucks distributed ranged from 1/2 exotic blood to purebreds, and the
 
females from 1/4 to 3/4 exotic blood. Two local females were also
 
distributed. They came from the Papaye farm and were used in the
 
feeding trials.
 

Construction ot corrals. As a result of the work and observations made
 
at the ABCs, it was evident that corrals were very important not only to
 
facilitate the handling of the animals but also for the success of the
 
breeding program.
 

The improved bucks received special care from the farmers. This meant
 
that in the majority of the cases the bucks were tethered near the house
 
and received extra feed. This practice, however, severely restricted
 
the radius of action of the buck. Despite the training given to the
 
farmers on heat detection, they were not able, in many instances, to
 
identify the females in heat and to bring them in time to be bred.
 
Also, in areas where the ABCs are located, goats have traditionally been
 
allowed to roam free most of the time. Farmers do not know their goats
 
as well as farmers who keep their goats tethered or in confinement.
 
Furthermore, farmers with many goats were not able to monitor the per
formance of individual animals. A practical solution to this problem
 
was the construction of corrals where all the goats could spend the
 
night. The buck could then easily detect any females in heat. The
 
corrals also facilitated diet supplementation with salt, feed, or
 
molasses blocks, and the protection of the animals against thieves and
 
predators (dogs).
 

A total of 25 corrals were built by small producers who had improved
 
bucks. In Titanyin a large corral for community use was built; however,
 
it had not been fully utilized by early May 1987. In response to
 
recommendations made by project staff, two large corrals were built by
 
the progressive farmers of the private sector (Diron and Heraux Farms)
 
and one smaller corral by the farmers of the community of Halte Cadet
 
with funds provided by a PVO working in the area.
 

Forage production. An essential component in the improvement of goat
 
production at the ABCs is the assurance of a year-around feed supply.
 
The forage trials carried out at Damien and at the other four sites (all
 
of them ABCs) provided information on promising grasses and legumes for
 
cut-and-carry systems and for grazing. Another purpose for establishing
 
forage trials at the centers was to evaluate different forage species in
 
a particular area and to provide a demonstration unit for the farmers.
 

A problem in establishing areas for forage production is protecting them
 
from goats. The cost of the work involved in building a goat-proof
 
fence is high, and many farmers are either not convinced that it is
 
worth the cost or do not have the resources and(or) the time required.
 
However, forages were planted at several sites and the positive results
 
of these demonstrations should encourage more farmers to follow this
 
practice.
 

Another constraint is the limited land owned by an individual farmer.
 
There is land in some communities that could easily be put into forage
 
production, with no limitations of fertility or rainfall. However, this
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land is owned by the State or is communal land not available to
 
individuals. Group or community action will be necessary to convert
 
large areas of unused land into improved pastures for forage production.
 

The creation of credit institutions or credit sources for livestock
 
projects would help farmers develop forage sources and improve their
 
production systems.
 

Feeding and supplementation. Bucks distributed to the ABCs suffered
 
stress due to the change in management and feeding. Some of the bucks
 
(especially the purebreds) lost body condition and libido. To alleviate
 
this problem, a concentrate feed composed of local feeds by-products
 
(leucaena leaves, rice bran, corn bran, molasses, etc.) was prepared and
 
provided to the farmers to complement the bucks' diets. This supplemen
tation helped the bucks in their transition to the new environment.
 

An important supplement for the ABC goats during the dry season was
 
molasses blocks. The blocks are a concentrated source of protein,
 
energy, and salt. They serve as supplement to the poor-quality forages
 
consumbed by goats during the dry period. Blocks have been prepared by

project staff with different ingredient compositions, but the most
 
common materials have been molasses, wheat bran, urea, and salt. Cement
 
is used as a binder.
 

The blocks were manufactured at the FAVM experimental farm and delivered
 
to ABC project participants. The acceptance of this technique by the
 
farmers was good. Some of the farmers came to a field-day demonstration
 
on how to prepare the blocks. It is expected that the use of the
 
molasses blocks will increase in the next dry season if available. A
 
public institution like FAVM should manufacture the blocks, adapting
 
various formulas to the price and availability of ingredients, and made
 
them available to the farmers.
 

Goats like the taste of molasses once they get used to it, but what
 
draws them to the blocks is the salt. Since little or no salt supple
mentation is currently done, the animals in general crave it. The
 
blocks are hard enough that goats can only eat small quantities at a
 
time by nibbling and licking. One block for one goat should last from
 
40 to 60 days if the consumption of it is mainly at night. Water should
 
be always available or provided daily.
 

Training Farmers
 

Seminars. A total of 38 farmers associated with ABCs participated in
 
the training seminars organized at the Papaye farm and at FAVM (two
 
seminars). The seminars at FAVM were aimed specifically at the ABC
 
farmers and were the mechanism to deliver improved animals -- both males
 
and females. The program of the February FAVM seminar is included in
 
appendix 4.
 

These 1-day seminars had two components: 1) several lectures on prac
tical aspects of goat husbandry, and 2) field trips. During the field
 
trips, visits were made to the goat facilities at FAVM to see the
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confined feeding trials, the milking tests, the grazing trials, and the
 
forage plots, where improved grasses and legumes were evaluated.
 

At the ABC level, 12 formal meetings and seminars were held with
 
farmers. The meetings were used to explain the goat project and to
 
encourage farmer participation. Later more specific matters were
 
discussed, such as the use of the bucks and the problems encountered,
 
construction and use of corrals, castration methods, breeding and
 
production cycles, the advantages of improved grasses and legumes,
 
planting methods, goat-identification systems, estimation of weight from
 
body measurements, and others.
 

These formal meetings created a forum to respond to farmers' questions
 
and dispell their doubts about the project or certain management prac
tices. The meetings also helped to establish a dialog and communication
 
bridge between the project staff and the farmers. A blackboard was
 
taken to some of these meetings to graphically show some of the tech
niques. The farmers were asked to go to the board to answer questions
 
and explain things to others.
 

Hands-on training was also provided during the numerous follow-up visits
 
(more than 180) to provide technical assistance and to work with the
 
goats at the farmer level. Many farmers and other members of the
 
communities came to assist and observe during these visits. The project
 
participants in particular were actively involved and eager to learn
 
husbandry techniques.
 

Field visits. Special farmer-group visits were organized to the FAVM
 
experimental farm and to the forage trials at Titanyin. Three groups of
 
farmers from ABCs were shown the milking tests, the use of forage, and
 
the forage-trials farm. Two groups were taken to Titanyin to observe
 
forage production under rainfall conditions only.
 

Demonstrations. A group of farmers from various ABCs was taken to FAVM
 
to observe and participate in the preparation of molasses blocks.
 
Another group of farmers dehorned goats with the cable saw. One farmer
 
from the ABC of Halte Cadet spent several days at FAVM learning milking
 
techniques.
 

Training materials. The French translation of Ridenour's manual on goat
 
raising in Haiti has been distributed to selected farmers of the ABC who
 
can read French (H. E. Ridenour. 1986. L'Elevage des Caprins en Haiti.
 
Winrock International, Morrilton, AR, U.S.A.). The Creole pamphlets
 
have also been distributed to most of the ABC project participants.
 

DESCRIPTION OP THE ASSOCIATED BREEDING CENTERS
 

Table 2 presents selected information on the nine ABCs established
 
during the last year of the project. Following the recommendations from
 
the evaluation team, ABCs were established within four categories of
 
producers -- farmer groups, private and voluntary organizations (PVO),
 
private sector, and public sector. Four ABCs were established with
 
farmer groups, two ABCs in each of PVOs and private sector farmers
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categories and one ABC within the public sector (the Faculty of Agricul
ture and Veterinary Medicine). The data in table 2 are briefly
 
discussed below. Detailed information on each ABC is presented in
 
appendix 6.
 

Participating Farmers
 

Excluding ITECA, a PVO, a total of 117 farmers were directly involved in
 
the ABC establishment program (table 2). Of these farmers, 38 partici
pated in formal traiing sessions of 1 to 3 days duration held either at
 
Papaye Farm or at FAMV. Project staff interacted with all participating
 
farmers cn a regular basis during follow-up visits to each ABC.
 

Facilities
 

Construction of corrals and(or) holding pens was recommended to most of
 
the ABCs as a means of introducing improved goat management techniques
 
and gradually institute control and(or) restraint measures for free
roaming goats. Six of the nine ABCs had constructed such corrals by May
 
1987. One ABC, Diron Farm, also constructed a shed to protect the goats
 
from rain and to provide shade for the animals. It is important to note
 
that, although the corrals represent a substantial investment, most
 
farmers or farmers' groups accepted this management technique and
 
foresaw the long-term value to his operation.
 

Animal Component
 

The nine ABCs established had a combined total of 1,172 local goats of
 
which 26 were bucks; 866 does and 280 castrates and kids (table 2).
 
These centers received a total of 80 improved goats (31 bucks and 49
 
does) as shown in table 2. As of early May 1987, 19 improved kids had
 
been born at three of the nine ABCs.
 

It is too early to assess the impact of the ABCs on the overall improved
 
goat population. Estimates, based on previous reproductive performance,
 
indicate that these centers could conservatively contribute to the
 
national herd from 1,100 to 1,200 improved (goats) per year assuming the
 
centers continue to operate with a combined breeding herd of about 850
 
does. Given a 1.35 kid crop per doe per year, 30% mortality, and a
 
breeding doe replacement rate of 15% per year, by 1997 the cummulative
 
improved breeding herd could total some 25,000 does. During the same
 
period about 40,000 males could be available for market. It must be
 
pointed out that, as the population of improved does increases with time
 
the yearly production becomes more and more significant each year at the
 
national level.
 

Special Problems
 

A variety of problems surfaced during the establishment and initial
 
operation of the ABCs. Most of the serious problems were of social,
 
rather than technical origin. Skepticism mixed with misunderstanding of
 
the objectives of the project was a most common obstacle. The political
 
instability characteristic of the immediate post-Duvalier period contri
buted significantly to a generalized attitude of mistrust towards
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Table 2. Summary information on established ABCs. 

ABC Name 

Number of 
Participating 
Farmers 

No. Native Goats 
Bucks Does Other 

No. Improved Goats 
Bucks Does 

Facilities 
Built 

Number 
Producers 
Trained 

Farmer groups 
Chambrun' 
Debat 
Halte Cadet 
Titanyin 

14 
25 
17 
28 

1 
8 
3 
7 

38 
1321 
541 

3421 

41 
8 

121 

1 
8 
3 

122 

1 
13 
6 

122 

Corrals 
Corrals 
Corrals 

2 
9 
8 
10 

Private and voluntary 
organizations 
ITECA 
Source Piate 

(2) 
27 

1 
3 

15 
123 

4 
30 

23 
3 

2 
Corrals 

2 
2 

Private sector 
Diron Farm 
Heraux Farm 

2 
2 

1 
2 

281 
1341 

11 
65 

54 
2 

74 Fence 
Corral, 
shed 

2 
1 

Public sector 
FAVH -- 4 18 Corrals 2 

Total 117 26 866 280 40 59 38 

ICenter is inactive.2Nine kids (5 males, 4 females; 3/8-Nubian) were born at the center. 
3One male kid born at the center.
4Nine kids (4 males, 5 females; 1/2-Nubian) were born at the center. 
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projects sponsored by the public sector. The intensity of this problem
 
dissipated with time and a concerted effort on the part of project
 
personnel to explain the goals and objectives of the project. Other
 
obstaclesl encountered related to land tenure, lack of financial
 
resources and shortage of land and(or) water.
 

Future Role
 

In general, the ABCs are presently operating reasonably well -- some,
 
more smoothly and effectively than others. Three of the nine ABCs are
 
already producing improved goats. Farmer interest in the project and
 
high demand for improved goats are incentives for short-term continua
tion of the goat improvement program. However, the limited knowledge
 
and skills in improved goat production practices on the part of the
 
farmer accompanied by the removal of the technical assistance services
 
will dampen the farmers entusiasm in the long run. Without periodic
 
training, technical assistance and encouragement, farmers will likely
 
revert to the traditional goat production system, resulting in a loss of
 
much of the advances in improvements made to date.
 

The future role of the ABCs in improving goat production/productivity in
 
Haiti is critical. Their high potential for producing large numbers of
 
improved goats was discussed earlier in this section. However, to
 
achieve a substantial national impact on the goat production sector,
 
more ABCs need to be established and effective technical assistnace and
 
backstopping provided for at least 3 years after ABC establishment.
 
Credit and innovative forms of incentives need to be offered to
 
producers to assist them in the initial stages of ABC operation.
 

OVERVIEW AND RECOMMENDATIONS
 

Work on the establishment of associated breeding centes (ABCs) started
 
in May 1986, and continued until the end of the project in May 1987. A
 
total of nine centers were established; that is, three centers more than
 
originally anticipated. The centers had combined goat population of
 
1,172 native and 99 improved goats. Approximately 564 adult females
 
have been or will be mated in the near future with improved bucks, while
 
320 younger does will be mated within 6 to 9 months.
 

The nine ABCs have a total of 117 producers/beneficiaries. These
 
producers own the animals registered with the ABCs. About one-third of
 
the producers received formal training sessions provided by the project
 
staff. Most of the beneficiaries and other interested persons partici
pated in routinely scheduled meetings atr ABCs locations. Training
 
materials, such as the six pamphlets prepared by the project were
 
distributed to participating farmers. Copies of the goat production
 
training manual (prepared by H. Ridenour) were given to those farmers/
 
community leaders who could reach French in addition to goat heath care
 
kits containing medicines to test common health problems.
 

Despite the achievements and advancements at the centers and the
 
interest shown by the members, it is unrealistic to assume that the
 
improvement in goat production will continue to progress without further
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technical assistance. Improved animals will be produced for several
 
several years, but if the project does not have an input into rotating
 
and providing more bucks, inbreeding will diminish the improvements
 
achieved. Unless continued assistance is provided, the improved goat
production system will return to the traditional low-risk, low-return
 
operation. Possible exceptions to this are the progressive farmers
 
(Heraux Farm), the ABCs that receive foreign assistance (Halte Cadet and
 
Source Piate), and FAVM. These centers can continue to make progress
 
towards a better goat-production system for a longer period of time.
 
However, even those centers would benefit from continued technical
 
assistance and new genetic material (animals and plants). Experience in
 
developing countries has demonstrated that in many cases people know
 
what to do, but lack the means to accomplish the objectives or need to
 
be reminded, encouraged, and organized to do it. This was an essential
 
function of the project extensionists and staff.
 

A solution to providing technical assistance to the ABCs would be
 
through the extension service of MARNDR. A goat-production extension
 
service would be a part of the larger agriculture and livestock
 
extension service. Another option to provide assistance to the ABCs
 
would be through FAVM. Extension should be an important part of the
 
Faculty's activities, especially to fill the gap currently existing
 
between the agronomes and the farmers. A special service could be
 
created for the goat program that could be then expanded to other animal
 
species. FAVM could be an important demonstration-and-training facility
 
for farmers from ABC and for other farmers interested in improved goat
 
production. FAVM has a small herd that could be easily enlarged with
 
animals from the Papaye Farm. Improved species of grasses and legumes
 
-- an essential component of any animal-production system -- are also
 
available at FAVM.
 

MARNDR, FAVM, and agricultural credit institutions should seriously
 
consider the creation of an extension service to provide livestock
 
improvement projects (e.g., goats and swine) with the necessary tech
nical and financial inputs to function effectively.
 

Early in 1986 the project geneticist prepared a selection program
 
composed of selection guidelines and recommended criteria for goats at
 
associated breeding centers. The recommendations continue to be valid
 
and can be legitimately used in future work at these centers. Major
 
traits for which there is to be direct or indirect selection include:
 
growth and weight for age; milk production; disposition and behavior;
 
health and hardiness; and fertility and fecundity. Details of the
 
selection program are presented in appendix 7.
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APPENDIX 1
 

NUHBERING SYSTEM FOR EAR NOTCHING
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APPENDIX 2 

CHART FOR ESTIMATING GOAT WEIGHTS BASED ON
 
HEART-GIRTH MEASUREMENTS
 



CHART TO ESTIMATE THE WEIGHT OF A GOAT (K(g) FROM THE MEASUREMENT
 

OF THE HEART GIRTH (cm) 

HEART GIRTH WEIGHT HEART GIRTH WEIGHT HEART GIRTH WEIGHT
 

(cm) (kg) (cm) (kg) (cm) (kg)
 

18 0.54 44 6.40C 70 23.05
 
19 0.63 45 6.81 71 23.97
 
20 0.73 46 7.24 72 24.92
 
1 0.3 47 
 7.68 73 25.88
 

22 0.94 48 8.114 74 26.37
 
23 1.07 49 8.61 75 27.89
 
24 1.20 50 9.11 76 26.9:
 
5 1.34 51 9.62 	 29.97
 

26 1.50 52 10.15 78 31.00
 
27 1.66 	 10.7 79 32.19
 
28 1.84 54 11.26 80 33.33
 

02.3 55 11.85 81 :4.49
 
30 2.22 56 1' 45 82 35.68
 
Z1 2.4.3 57 13.08 83 36.89
 
32 2.66 58 13.72 84 38.13
 
33 2.89 59 14.38 65 39.40
 
34 3.14 60 15.06 86 40.69
 
35 3.40 61 15.77 87 42.01
 
36 3.68 62 16.49 86 43.36
 
37 3.97 63 17.24 89 44.73
 
38 4.27 64 18.00 90 46.13
 
39 4.59 65 18.79 91 47.56
 
40 4.92 66 19.60 92 49.01
 
41 5.27 67 20.43 93 50.50
 
42 5.63 68 21.28 94 52.01
 
43 6.01 69 22.16 95 53.55
 

The weight values 	were calculated from the equation
 

2.76
 
Heart Girth
 

Weight 	 =-----------------------r = 0.984 
5,367 

Where weight is in kg and heart girth in cm.
 

Prepared by Dr. Manuel D. Sanchez
 
Winrock International, Goat Project Haiti
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APPENDIX 3
 

GOAT RECORD FORM
 



IDENTIFICATION NO. (Use Julian days in all dates)

SEX SIRE ID DAM ID
BREED 


BIRTHDAY DESCRIPTION TYPE OF BIRTH___ TYPE OF REARING
 

Right.Left 
Side Side 

ACQUISITION and DISPOSAL
 

Price
ACQUISITION: 	 Date Origin 


Weight Pregnancy Age/Teeth
 

Price
DISPOSAL: 	 Date Weight 


Death (Cause)__
 

Cull (Reason)
 

Market Stock (Location)
 

Breeding Stock (New Owner)_
 

(Location)
 

(Exchange Details)
 

INDIVIDUAL PERFORMANCE 	 Aqe/Occasion for Periodic Measurements
 

'Weiniht 

cc
 

cc
 

cc
 

BW: cc: Dam Wt: Weaning Day: WW: cc: Dam Wt: 

OFFSPRING PERFORMANCE -Periodic Measurements (indicate date measurement taken) 

ID Birthday TB JTRJSX 

,I - _______ _____________ 

- - - -



ADULT r',EASUREMENTS __ _ 

Date Measurement Date Measurement Date Measurement 

NATTIG RECORDS 

Month and Year I 1 ck ID and Breed _ P__Dionth and Yearj Buck ID and Breed PD 

HEALTH RECORDS AND OTHER NOTES 

Castration Date: Disbudding Date: 

'.;I:(;F'TAD m V IATIONS AND NOTATIONS __ 

Hir Crlmr;: Edrs: Erect = Cr Dropping = Dr Wattles: w/wea; w/o wa Type of Birth. Single WSi 
"k- r- - Intermediate 1.4 = lu Twin - Tw 

Whitz! - Wh1 Interedid:,; Down = ld Sex: Male = M Triplet - Tr 
RedI 
Gryir' wn,, 

= 
GrUr lITen.f Pearin : Singlerfln = SiFarate:Tw 

I F 
F C.tf~c 

MuItipe 

rrCpr (f: 

-_ 

c r 

Tan Tn Triplet - Tr 
CIr,.;
fawn 

Cr
Fn 

A. Otler: Weaninj 
By hind 

;eicht = 141 
rll-

Color Patt,rn: 
Bodyv Pir'ts: 

pc,; , ll: I.ey " Ly 

Ij--I .kl- l, :1 
Birth Weight

("eiht 
1W 

SS1)o ts 
"oiSo 
= SP race r-1ZL ICz ze FcN,l.t l el lynut .- It 

Nill: 1 !
A l 

N 
,ldIfri 

lrd 
H ciatioil - IDtchos 

Stripes - St Nock 
:a 

- 1 k lhoq hldr ,
='t 
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APPENDIX 4
 

GOAT-PRODUCTION SHORT COURSE SCHEDULE
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APPENDIX 5
 

LIST OF MEMBERS OF ASSOCIATED BREEDING CENTERS
 



CHAMBRUN 


Wilder Marvis 

Joseline Sineus 

Justin Saldmon 

Jonide Jean 

Chrismene Milien 

Mecilie Nobert 

Octavia Jean 

Marie Sainte 

Jantel Santima 

Rosmene Mero 

Jonah Desulme 

Aglie Alvarez 

Devril Alvarez 

Raoul Sila 


DEBAT 


Christophe Nicolas 

Wilfrid Jean 

Clotilde Fils 

Gustave Occivil 

Miller Joseph 

Suzane Ocean 

Jean Robert Denis 

Bazil Corrilant 

Lovi Chales Fhileus 

Anoux Joeques 

Mariel Charleon 

Verdiere Jacques

Lector Alfrede 

Elica Richard 

Samuel Joseph 

Luc Eliasse 

Wilbert Bolier 

Reyes Cadet 

Felix Lobel 

Nicolas Teaylo 

Syse Lius 

Jean David 

Andre Germain 

Christion Ord Monde 

Idamante Nicolas 


DIRON FARM 


Jack Mangones 

Briol Marcelis 


HALTE CADET 


lIlrick Charit 

Pierre Richard Simeon 

Francoise Jean
 
Lavanture Orelion 

Rafael Opis

Jean Tony 

Mayela Charite 

Odone Orelenren
 
Decilia Denisse 

Moise Ipolit

Luisnel Delvit 

Renel Bolnet 

Joseph Delalis 

Emmanuel Doent 

Luidor Reveca 

Joseph Dor 

Herode Chaleon 


SOURCE PIATE 


Hilaire Douge 

Mirard Manma 

Frederick Charleston 

Cimas Sanon 

Mariane Jhoseph 

Robert Merius 

Zephirian Devard 

Jean Robert 

Thezilia Mirard 

Ivose Bonneheur 

Paulema Libain 

Marie Solaine 

Dielin Pierre 

Juslane Agustin 

Madiane Phizame 

Marieley Ralle 

Charles Pierre 

Louissaint Blaise 

Vierylie Silencier
 
Audelin Pecir
 
Augustin Blanc
 
Vennan Pierre
 
Francoise Bonneheur
 
Philipe Edouard
 
Joseline Lucien
 
Vilsa'nt F.
 
Eli Collin
 

HERAUX FARM
 

Elrick Heraux
 
Mme. Gladys Heraux
 

ITECA
 

Gabriel Charuer
 
Renaul Hector
 

TITANYIN
 

Fortune Edouardzin
 
Solnel Benech
 
Dennis Michel
 
Mews Isrrael
 
Wilner Letang

Lowisneus Lowisvil
 
Michele Garcon
 
Marie Labeus
 
Idonne George
 
Eric Donvelier
 
Joseph Leger
 
St. Alice
 
Jeanne Sacnaue
 
Regine Alta
 
Imanise Augustin
 
Exilone Paul
 
Matin George
 
Rene Labeus
 
Juerda Michei
 
Dieumene Joseph
 
Aman Loissgaud
 
Idovil Demosten
 
Lesage Philomenne
 
Imacula Drelus
 
Antuan Venuel
 
Philipe Francois
 
Solange Gabriel
 
Orelis Pie
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APPENDIX 6
 

DESCRIPTIONS OF ASSOCIATED BREEDING CENTERS
 



Debat 

1. 	 Location: 2 km west of Thomazeau
 

2. 	 Persons to contact at Debat: Christophe Nicolas
 

Wilfrid Jean
 

Miller Joseph
 

3. 	 Number of goat producers: 25
 

4. Number of goats and herd composition:
 
Total number of goats registered: 181 Improved goats
 

Adult females: 81 distributed:
 
Young females: 51 Females: 13
 
Castrates 41 Males: 8
 
Breeding bucks 8
 

5. Special activities:
 

Meetings: 	six meetings with members to explain the project, organize
 
and coordinate activities, and train farmers
 

Seminars: nine producers participated in three seminars
 
Hinche seminar - I
 
FAVM seminars - 8
 

Visits: 	 One group visit to FAVM: goat facilities, milking,
 
forages
 

One group visit to Titanyin forage trial
 
One group visit to FAVM molasses block preparation
 

Corrals: 	 Six small corrals for one to three farmers each
 

6. Problems encountered:
 

No problems were encountered in this community regarding acceptance
 
of the project. The leader of this ABC and other members were
 
familiar with the goat project long before the beginning of the work
 
with the ABC. Members of this center have a cooperative that
 
produces mesh fencing. This fencing was purchased by the goat
 
project for use at the Papaye farm.
 

A technical problem surfaced in this center during the dry season
 
related to the poisoning and death of goats that consumed a weed.
 
The plants of this species, once identified, can be weeded out
 
manually. Supplementing the animals and e'entually reducing the
 
overgrazing should alleviate this problem.
 



7. Future role:
 

Operational activities at this center started relatively late
 
(November 1986); however, much was achieved during the past 6
 
months. The interest of the people is high and have committed
 
resources to the project including a large breeding herd and
 
improved the human resources necessary to operate the goat program.
 
This ABC will produce 3/8-bred and 1/4-bred animals in the near
 
future, and eventually animals with higher percentages of exotic
 
blood.
 

Diron Farm
 

1. Location: 5 km south of Croix-des-Bouquet
 

2. 	Person to contact at Diron Farm: Jack Mangones
 
Tel. 62563
 

3. Number of goat producers: 2
 

4. 	Number of goats and herd compositions:
 
Total number of goats registered: 93 Improved goats
 
Current number: 40 distributed:
 

Adult females: 18 Females: 2
 
Young females: 10 Males: 1
 
Castrates: 11 Born there (1/2-Nubian)
 
Breeding bucks: 1 Females: 5
 

Males: 4
 

5. Special activities:
 

Seminars: 	The herdsman participated in two seminars, one at the
 
Papaye farm and one at FAVM.
 

Forage produc~lon: One forage trial -- establishment of about
 
0.1 ha of elephant grass
 

6. Problems encountered:
 

Initially, a group of several goat producers pooled all their goats
 
into a unit to be managed as one herd. A herdsman, paid by Mr.
 
Mangones, was in charge of feeding and taking care of the goats.
 
Poor management and lack of adequate feed resulted in some members
 
removing their animals. Other members had financial needs and sold
 
their goats. Most of the remaining goats are owned by Mr.
 
Mangones.
 

Construction of facilities such as sheds and feeders have been
 
unsuccessful. Poor quality materials and poor construction tech
niques resulted in the collapse of the shed and the brekage of the
 
feeders.
 

There has been some reluctance to invest in the goat-production unit
 
due to well-founded skepticism about the returns of the investment.
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For instance, several hundred dollars were spent on the corral
 
fence, money that will take a long time to be recovered. The sale
 
of improved breeding stock can help the financial situation at this
 
ABC.
 

7. Future role:
 

This center is already producing half-breds. In the future can
 
produce 3/4-breds also.
 

Faculty of Agronomy 	and Veterinary Medicine (FAV)
 

1. Location: Experimental farm, Damien
 

2. Persons to contact at faculty: Agr. Frantz Supreme, M.S.
 

3. Number of goats 	and herd composition:
 
Total number of goats: 22 (All are improved)
 

Adult females: 12
 
Young females: 6
 
Young bucks: 2
 
Breeding bucks: 2
 

4. Special activities:
 

Seminars: 	Two goat-production seminars and animal distributions for
 
farmers from other centers and workers from the FAVM farm
 
were held. The two herdsmen participated in the seminars.
 

Visits: 	 The foreman of the FAVM farm attended a 2-day internship
 
at the Papaye farm.
 

Corrals: 	 Abandoned goat facilities were rebuilt for use in the
 
feeding trials. Now the facilities are used for the FAVM
 
herd.
 

Feeding trials: 	 The feeding trials were carried out at this
 
facility. The herdsmen are familiar with the
 
preparation of various rations and molasses
 
blocks.
 

Forage production: 	 Site of the principal forage trial. Also two
 
pastures were established with Star grass --one
 
was fenced with electric wire, the other was
 
fenced with goat-proof wire and improved by
 
weeding, fertilization, and irrigation. Inde
pendent of the project forage trials, other
 
trials are being carried out with FAVM students.
 
A large area of velvet bean has been esta
blished. More areas will be put into forage
 
production soon.
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5. Problems encountered:
 

Larceny has been a problem at the FAVM farm. Project materials were
 
not an exception. Feed and fence wire were stolen on two occasions.
 
In the future surveillance needs to be increased and access to the
 
farm premises has to be restricted to farm personnel. Currently,
 
anyone can enter and tour the farm almost at any time without
 
restriction.
 

6. Future role:
 

This center can make an important contribution to goat production
 
improvement in Haiti by continuing to serve as: (1) a source of
 
improved forage planting material and seeds; (2) a demonstration of
 
more advanced goat husbandry (intensive feeding, milk production,
 
pasture establishment, early weaning, etc.), and (3) a source of
 
improved animals, particularly 3/4-Nubians and 3/4-Alpines.
 

Proper functioning of this goat operation requires the assignment of
 
an agronone responsible for all matters concerning goat production,
 
forage production, feed preparation, and milk production. For the
 
farm in general, the leadership of an agronome with full-time
 
responsibility for managing the farm, is essential for optimum use
 
of existing plant and animal genetic material, good soil, and water.
 

Halte Cadet
 

1. Location: 2 km 	south of Thomazeau
 

2. 	Persons to contact at Halte Cadet: Ylrick Charit
 
Andres Joseph
 

at 	Port-au-Prince: Art Clawson
 
Tel. 64294
 

3. Number of goat producers: 17
 

4. Number of goats 	and herd composition:
 
Total number of goats registered: 65 Improved goats
 

Adult females: 35 distributed:
 
Young females: 19 Females: 6
 
Castrates: 8 Males: 3
 
Breeding bucks: 3
 

5. Special activities:
 

Meetings: Two meetings were held at the village to explain the
 
project and organize the activities. People representing
 
Halte Cadet were present also at most of the meetings and
 
seminars held at Debat.
 

Seminars: Eight producers attended three seminars
 
Hinche seminar - 1
 
Faculty seminars - 7
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Visits: One group visit to Titanyin forage trial. Two producers
 
visited FAVM -- goat facilities, milking, and forage
 
trials. Two producers attended a the molasses-block
 
preparation session 	at FAVM. One producer spent several
 
days at FAVM assisting and learning milking procedures.
 

Corrals: 	 A goat facility was built for breeding bucks and improved
 
females. A corral was constructed for a producer with a
 
large number of goats.
 

Forage production: 	 About 0.75 ha have been established with
 
improved grasses and legumes. The forages
 
produced will be fed to the goats kept at the
 
community 	facility.
 

6. Problems encountered:
 

There was skepticism about the goat project at first. A meeting
 
with the members of the community interested in the project was held
 
to answer questions and explain project procedures. Time and fre
quent contact with ABC members created a very positive attitude
 
towards the project.
 

7. Future role:
 

This center, under the leadership and supervision of Mr. Art
 
Clawson, is doing very well. The farmers are enthusiastic, capable,
 
and work together. With the establishment of the forage-production
 
area, they will be able to attract more members of the community to
 
the ABC.
 

This center will produce 3/8-bred goats in the near future.
 

Heraux Farm
 

1. Location: 3-km 	marker on route to Thomazeau
 

2. 	Person to contact in Port-au-Prince: Erick Heraux
 
Gladys Heraux
 
Tel. 73157
 

3. Number of goat producers: 2
 

4. Numbers of goats and herd composition:
 
Total number of goats registered: 208 Improved animals
 

Adult females: 106 distributed:
 
Young females: 28 Males: 

Castrates: 65
 
Breeding bucks: 2
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5. Special activities:
 

Meetings: 	three meetings and several phone conversations to explain
 
the project and coordinate activities
 

Seminars: One person attended one seminar at the faculty.
 

Visits: 	 Two persons visited FAVM (facilities, milking, and forage)
 
and also the Titanyin forage trial.
 

Corrals: 	 A large handling corral was built as a result of project
 
recommendation. A shed is under construction.
 

6. Problems encountered:
 

Activities at this center were halted for several months due to
 
land-tenure problems with farmers from a nearby community. The
 
conflict was intensified by thieves who took several kilometers of
 
goat fencing and several goats. The situation has been resolved and
 
activities have been resumed.
 

7. Future role:
 

The owners of this farm, Mr. and Mrs. Heraux, are very interested in
 
goat production and are far ahead of any other producers in certain
 
aspects of goat husbandry. For example, they regularly supplement
 
goats diets with chicken litter and mineralized salt blocks, and
 
have two watering places, with water at all times for the animals.
 

Facilities include partial fencing handling and overnight corral and
 
are in the process of building a shed.
 

If this farm continues to advance, it will be an important source of
 
improved animals -- 1/2-Nubians and 3/8-Nubians.
 

Institute de Technologie et Animation (ITECA)
 

1. Location: 5 km south of Gressier
 

2. Person to contact in Port-au-Prince: Gabriel Charlier
 
Tel. 43637 

3. Number of goat producers: Goats belong to ITECA 

4. Number of goats and herd composition: 
Total number of goats registered: 

Adult females: 12 
Young females: 3 
Castrates: 4 
Breeding bucks: 1 

20 Improved goats 
distributed: 

Females: 2 
Males: 1 

Born there 
Male: 1 
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5. Special activities:
 

Seminars: 	The person responsible for the goat project participated
 
in one FAVM seminar. The herdsman attended one seminar at
 
the Papaye farm.
 

Forage production: 	 A forage trial was carried out in the soil
 
conservation structres.
 

6. Problems encountered: none
 

7. Futrre role:
 

This is a small center in terms of numbers of goats. It functions
 
mainly as a training center for farmers from all parts of a the
 
country and, in that sense, its level of influence is greater than
 
any other ABC.
 

Eventually this ABC center will produce improved animals to be
 
distributed in that area, and above a_.l, will help to promote farmer
 
participation from other areas of the country.
 

Source Piate
 

1. Location: 1 km 	east of 23-km marker on route National 1
 

2. Person to contact at Source Plate: Hilaire Douge
 
in Port-au-Prince: Kirby Phillips
 

Robert Cave
 
Tel. 75916
 

3. Number of goat producers: 27
 

4. Number of goats 	and herd composition:
 
Total number of registered goats: 156 Improved goats
 

Adult females: 73 distributed:
 
Young females: 50 Males: 3
 
Castrates: 20
 
Breeding bucks: 3 (1 died)
 

5. Special activities:
 

Seminars: 	The project leader attended two seminars -- one at the
 
Papaye farm and one at FAVM.
 

Visits: 	 The same person visited the forage trials at Titanyin.
 

Corrals: 	 Eight corrals were built by ABC members.
 

Forage production: 	 A small area was planted with Guinea grass and
 
Star grass.
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6. Problems encountered:
 

None from the project point of view. However, this community does
 
not have a water source for people or animals. This severely limits
 
animal production. These are indications that a well will be
 
drilled soon.
 

7. Future role:
 

Thanks to the interest and work of Mr. K. Phillips, all the members
 
of the community are participating in the goat project. Local bucks
 
have been castrated, and improved project bucks have been actively
 
breeding the females.
 

Goat production is 	the main source of income for the people in that
 
village due to the lack of agricultural land and other major occupa
tional opportunities. In a few months this ABC will be producing
 
improved bucks for marketing (1/4-Nubians) and for breeding (3/8-

Nubians).
 

Mr. Phillips will continue to provide technical assistance and medi

cations independent 	of the goat project.
 

Titanyin
 

1. Location: Community of Titanyin, at 26-km marker on route
 
National 1
 

2. 	Persons to contact at Titanyin: Fortune Eduardzin
 
Gadtan Theodore
 

at 	Port-au-Prince: Bernard Martinood
 
Tel. 62111, 62529
 

3. Number of goat 	producers: 28
 

4. Number of goats and herd composition:
 
Total number of goats registered: 471 Improved goats
 

Adult females: 189 distributed:
 
Young females: 153 Females: 8
 
Castrates: 121 Males: 7
 
Breeding bucks: 7 Born there (3/8-Nubians)
 

Females: 4
 
Males: 5
 

5. Special activities:
 

Meetings: Four meetings with the members to explain, organize, and
 
coordinate activities.
 

Seminars: Ten producers participated in a total of three seminars:
 
Hinche seminar - 1
 
FAVM seminars - 9
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Visits: 	 One group visit to FAVM (goat facilities, milking, and
 
forage trials). Two group visits to Titanyin (forage
 
trial). One group visit to FAVM (molasses-block prepara
tion). One group visit to FAVM (dehorning).
 

Corrals: 	 One large corral for the community. Seven small corrals
 

for 	individual farmers.
 

Forage production: One forage trial.
 

6. 	Problems encountered:
 

Initially, there was a misunderstanding of the nature and objectives
 
of the goat project in this community. Rumors were started by a
 
political group opposed to the Development Council projects in
 
general, including the goat project. A special meeting with the
 
4ARNDR staff was necessary to answer questions and dissipate their
 
doubts.
 

The uncertain political climate in the village and some logistical
 
problems have slowed down progress in this ABC. For example, a
 
demonstration unit for milkproduction planned for Bernard
 
Martinood's property in Titanyinwas transferred to FAVM. The large
 
community corral built for the goats has not been used bacause of
 
night surveillance problems.
 

7. 	Future role:
 

There is a large number of goats in this community. The goats in
 
the project make up about half of the total. The existence of a
 
large weekly market and the proximity to Port-au-Prince will pro
bably facilitate the transfer of improved animals to other places
 
once they are available.
 

Some 3/B-bred goats have already been produced at this ABC. In the
 
future, there will be more 3/8-breds as well as 1/4-breds and other
 
percentages of exotic blood.
 

Chambrun
 

1. 	Location: 3 km east route to Hinche, 2 km before the Thomazeau
 
route
 

2. 	Person to contact at Chambrun: Wilder Marvis
 

3. 	Number of goat producers: 14
 

4. 	Number of goat and herd composition:
 
Total number of goats registered: 39 Improved goats
 

Adult females: 38 di3tributed:
 
Young females: 0 Females: I
 
Castrates; 0 Males: 1
 
Breeding bucks: 1
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5. Special activities:
 

Meetings: 	Two meetings were held to explain the project and
 
encourage farmer participation.
 

Seminars: 	Two people attended one seminar at FAVM.
 

Forage production: Forage trial.
 

6. Problems encountered:
 

Soon after the goats wer tagged, rumors spread at the village that
 
the tagged animals were to be confiscated by the State. This led
 
several farmers to remove the ear tags. Several days later, an
 
expatriate working for the pig repopulation project was beaten up in
 
the vicinity and threats were made against expatriates working in
 
the area. Although the exact nature of the problem is not known,
 
there appeared to be political motives. Consequently, project
 
activities were reduced to the forage trials only, which were
 
directed by the FAVM staff. Two people from the community attended
 
the February FAVM seminar and received one improved buck and one
 
improved female.
 

7. Future role:
 

The future of this ABC is uncertain.
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Goat Selection Program for Associated Breeding Centers
 

Purpose. This selection program for associated breeding centers is
 

designed to provide quality standards which will be maintained during
 

goat upgrading and multiplication activities at each center.
 

Assumptions
 

0 	 That all the traits of major importance are measurable either
 

directly or indirectly.
 

I 	 That reasonable genetic change can be made as a result of selecting
 

certain parents for the production of further generations. That
 

is,the genetic sources of variation are a significant portion of
 

the total phenotype variation observed.
 

I 	 That an individual record system is maintained and provides current
 

and accurate information on individuals, contemporary groups, and
 

relatives.
 

Characteristics of importance. The characteristics that are deemed
 

important are those which most directly influence the net income level
 

of the producer and the nutritional status of the family. The
 

characteristics include:
 

* 	 milk production
 

* 	 growth and weight for age
 

* 	 disposition and behavior
 

* health and hardiness
 

0 fertility and fecundity
 



Each of these characteristics can be readily observed or measured in an
 

accurate and objective manner. Therefore, making selection decisions
 

should be straightforward and relatively easy.
 

Milk production can be measured directly by hand milking, or
 

indirectly by considering the number and growth rate of weaned
 

offspring.
 

Growth can be measured at specified ages, by a weighing machine or
 

by taking linear measurements by using a tape measure.
 

Disposition and behavior can be observed subjectively by noting
 

animals that do excessive bullying, those that break equipment,
 

those which chronically leave their enclosures, etc.
 

Health and hardiness can be measured by considering sickness and
 

death. To a degree there is natural selection operating here, if
 

animals die, they produce few if any offspring.
 

Fertility and fecundity can be measured by simply keeping records
 

on parturition dates and on the number of offspring born and
 

raised. An index can be developed which provides information on
 

the number of kg of offspring born per doe per year.
 

An overall assessment of doe productivity can then be made by combining
 

performance in all the above areas into an index. This doe productivity
 

index should consider milk yield, growth, fertility, and mortality.
 

Annual doe productivity = (weight of kids weaned + parturition interval) 

x 365 

Individual animal assessment for each of the important characteristics
 

can be made by considering individual performance, and the performance
 

of ancestors. Individual performance needs to be evaluated within the
 

context of contemporary groups; this is necessary because several
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factors can influence individual performance including breed, sex, type
 

of birth, type of rearing, age and parity of dam. Without considering
 

these factors in at least an informal way, a number of biases will be
 

thrown into the selection process and selection will be ineffective or
 

possibly even in a direction opposite to that desired. For example,
 

selection for absolute weight at weaning would tend to favor kids that
 

are males, single born, single raised, from older dams in second to
 

fourth parity. Inthat case selection would be against multple births
 

and the generations would not change very quickly. Adequate records are
 

now available in the project files to establish some general guidelines
 

or performance benchmarks within each possible subclass. These
 

benchmarks will help establish what levels of performance should be
 

considered high and which should be considered low. An illustration of
 

contemporary rating usage is included as an attachment.
 

Selection pressure. Selection practices for this project should favor
 

multiple births, relatively rapid growth rates, and high fertility
 

rates.
 

On the male side, after all adjustments have been made, only 50% to 75%
 

of the males born should be considered use for a breeding stock when
 

selection is done at I year of age. Only those within the top 10%
 

should be considered for use in the elite/stud herd when inter se mating
 

begin to take place.
 

On the female side, not more than 80% of the females born should be
 

considered as replacement animals. As with the males, major consider

ation should be given to multiple births and growth rates. There should
 

be concern about having high quality female breeding stock; at the same
 

time, multiplication of significant numbers of graded-up and composite
 

stock will occur primarily through rapid female reproduction.
 

Therefore, the rate of expansion of graded-up stock will be a direct
 

function of the number of producing females.
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Selection schedule. The selection process should be seen as a
 

continuous activity; both ncLural selection and scheduled selection
 

decisions will be operating continuously. Some animals will die, early
 

in life. These will automatically leave fewer offspring than others. A
 

few kids will be culled at weaning time based on their performance and
 

that of their dam. The primary selection decisions will be made when
 

young stock reach 50 weeks of age. At that time, close consideration
 

will be given to parental performance and individual performance. Any
 

obvious structural and(or) reproductive unsoundness will automatically
 

result in the culling of afflicted animals.
 

It should be possible in the near future, to obtain least-squares
 

constants for a number of important variables. These constants will
 

allow for the development of adjustment factors. The adjustment factors
 

will then provide the means by which all data are adjusted to a common
 

base. This will allow the comparison of performance of animals from
 

dissimilar backgrounds.
 

The use of contemporary ratings allows for a similar approach wherein an
 

average animal within each of several subclasses receives a rating of
 

100. Those individuals with ratings above or below the mean would have
 

ratings higher or lower than 100 respectively. Examples were given in
 

the project breeding and selection document compiled in November 1982,
 

and an illustration is attached to this document.
 

Sumnary. The primary effect of selection will be to change gene
 

frequencies; the use of exotic sires in the initial steps of this
 

program is causing a drastic change in gene frequency within the base
 

population. Selection creates no new genes; it merely causes the
 

possessors of some genes or gene combinations to produce more offspring
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than those not possessing them. Some conditions which will influence
 

the rate at which selection changes this population include:
 

* the proportion of each generation needed as replacements
 

• the degree to which environmental effects duplicate or hide
 

the effects of genes
 

0 the amount of genetic variability present
 

* current frequency of genes within the population
 

* length of the generation interval
 

The following list of contemporary ratings illustrates the manner in
 

which numerous factors need to be considered in selection decisions.
 

5
 



TRAINING/COMMUNICATIONS/EXTENSION
 

Goat Production Improvement Project
 

Haiti
 



TABLE OF CONTENTS
 

Page
 

INTRODUCTION ...................................................... 3
 

TRAINING ........................................................... 3
 
Counterpart Managers .......................................... 3
 
Extensionists................................................. 4
 
Other Project Personnel ....................................... 4
 
Nonprofit Organizations Personnel ............................. 5
 
Small Producers ............................................... 5
 
Communities/Villages/Farmer Groups ............................ 5
 

COMMUNICATIONS/EXTENSION .......................................... 7
 
Extension ..................................................... 7
 
Training Materials ............................................ 7
 

Appendix
 

1. 	Proposed Training/Communications/Extension Component -- Consultant
 
Report
 



INTRODUCTION
 

The aims of the goat production improvement project in the general areas
 
of training/communications/extension included: (1) training of all
 
project personnel and primary project beneficiaries (goat producers);
 
(2) establishment of a mechanism for delivery of technical services to
 
participating farmers; and (3) preparation of various training and
 
informational materials. As a result of the mid-term project evaluation
 
(May 1986), emphasis was placed during the last year of the project
 
primarily on the preparation of information materials and secondarily on
 
refinement of the farmer training courses and the extension plan. The
 
focus on these activities required specialized knowledge and skills;
 
hence, the services of a short-term specialist in communications and a
 
Haitian organization (the Center for the Development of Human Resources)
 
specializing in design and production of information materials in Creole
 
language were engaged. The report prepared by the specialist, Ms.
 
Christine Hcllis, is included as appendix 1 to this section as it
 
details the activities conducted in this component of the project and
 
sets forth recommendations for continuing the training and extension
 
activities beyond May 1987. An overview of the training and extension
 
activities conducted during the life of the project is presented before
 
the specialist's report.
 

TRAINING
 

Early in the project planning stages it was recognized that, despite the
 
widespread ownership of goats throughout Haiti, there was a lack of
 
scientific, technical and practical knowledge of goat management among
 
professional and technical personnel working in agriculture. Thus, the
 
first training objective was to provide Haitian project staff with the
 
goat production skills and knowledge necessary to carry out their
 
assignments. Thereafter, the skills of small producers would be
 
enhanced through formal training courses at the production centers, and
 
informal sessions at farmer sites. Staff members of other agencies and
 
MARNDR Districts were also able to develop, and/or improve their exper
tise and skills in goat production through specialized training activ
ities held at the goat center in the Papaye Farm. Training was provided
 
in the following categories: (1) counterpart project managers;
 
(2) extensionists; (3) other project personnel; (4) nonprofit organiza
tions personnel; (5) small producers; and (6) communities/villages/
 
groups. Each category of participants and the overall content and
 
timing of the various types of training provided by the project (or made
 
available to its staff) are summarized below.
 

Counterpart Managers
 

Practical, on-the-job training in all aspects of goat husbandry was
 
provided to the counterpart project managers. Emphasis was placed on
 
record keeping and project management as well, since responsibilities
 
included day-to-day supervision of administrative and technical activi
ties of the production centers. Specific topics included in the train
ing were: (1) facilities design, construction and repair; (2) animal
 
diseases and sanitation; (3) nutrition and feeding; (4) breeding and
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selection; (5) records keeping; (6) labor relations and supervision; and
 
(7) training and communications techniques. This training effort was
 
conducted four times hy project staff -- once at the Gonaives site and
 
three times at the Papaye Farm site -- to accommodate all individuals
 
involved.
 

Agronome Rudy Gaspard, the present counterpart project manager, received
 
in addition five weeks of specialized training in goat production in the
 
U.S. at Winrock International and a nearby goat farm in January-February
 
of 1987. In addition to technical and applied training in goat
 
production, Agr. Gaspard was instructed in microcomputer operation and
 
data processing and analysis. The purpose of this training was to
 
develop the capability, within MARNDR, to continue the computerized data
 
recording and analysis conducted by the project. Computer software was
 
provided for this purpose.
 

Extensionists
 

All 10 extension agents assigned by MARNDR to the project at one time or
 
another received supervised, formal and informal, on-the-job training.
 
Areas of intensive training included animal management, feeding and
 
forage use, health care, mating systems and breeding plans, day-to-day
 
herd care, record keeping (both for the production center and for small
 
farmers), and administration of baseline surveys. The project exten
sionists were responsible for training farmers and farmer groups in the
 
field, assisting in planning and conducting formal training programs at
 
the production center, and helping with animal care and treatment at the
 
production center in addition to other duties related to their extension
 
work.
 

In March 1987 a specialized formal training program sponsored by the
 
project was held at the Papaye Farm center on Extension/Communication/
 
Animation Techniques in Goat Production. Participants included the
 
project's extension staff and MARNDR extensionists from four other agri
cultural districts. Communication/Animation topics were taught by
 
specialists from MARNDR assisted by Christine Hollis, communications
 
consultant; while goat production topics were presented by project
 
staff. Travel and per diem for MARNDR staff and participants from other
 
districts were paid by MARNDR; meals, lodging, and training materials
 
were supplied by the goat project.
 

Other Project Personnel
 

On-the-job training has also been provided for personnel, other than the
 
counterpart project manager and extensionists, officially assigned to
 
the goat project by MARNDR. These personnel include foremen, veterinary
 
technicians, farm laborers, seasonal laborers and guardians that work at
 
the Papaye Farm and the Gonaives centers. The training was conducted
 
primarily by the expatriate project staff, usually on a one-to-one
 
basis.
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Nonprofit Organizations Personnel
 

Over the life of the project, a variety of organizations/institutions
 
requested and received specialized training for individuals and/or
 
groups in areas related to goat production, animal agriculture, general
 
agriculture or farming systems. Organizations sponsoring trainees
 
included:
 

- Foster Parents Plan
 
- CARITAS
 
- Little Sisters and Brothers of St. Thomas
 
- International Nursing Services Association
 
- Goshen College 
- Virginia Polytechnical 
- Agricultural Secondary School - Port-au-Prince 
- Faculty of Agronomy and Veterinary Medicine
 
- Cornell University
 
- Bahamas Goat Production Enterprise
 
- Food and Agriculture Organization (FAO)
 
- Save the Children Federation
 
- World Vision 
- Hospital Bienfaisance 

Approximately 490 person-days equivalent of training were provided to
 
the above organizations over the past three years.
 

Small Producers
 

Formal, 3-day training courses for small producers have been held at the
 
Papaye Farm goat center since 1983. These courses are a prerequisite
 
for participation in the improved animal dissemination program. As
 
such, timing and scheduling of each course have not been fixed, but
 
depended largely on the availability of improved animals for dissemina
tion. The shortcourses stressed hands-on practical application of a few
 
selected techniques in goat production. Topics covered during the
 
sessions included: (1) feeding and nutrition, (2) forage production and
 
soil conservation, (3) health care, (4) selection of breeding stock,
 
(5) breeding, (6) facilities for goats, and (7) general care and manage
ment of the animals.
 

A total of 217 goat producers were trained since late 1983 as indicated
 
in table 1. Of this total, 163 participated in the formal 3-day courses
 
conducted at the Papaye Farm goat center, the remaining 54 received one
day intensive training sessions at either Papaye farm or the Faculty of
 
Agronomy. The total person-days equivalent of formal training amounted
 
to 543 person days [(163 persons x 3 days) + (54 persons x 1 day)].
 

Communities/Villages/Farmer Groups
 

Training and communication outside the formal sessions occurred in a 
variety of ways. In 1983, under phase i of the project, MARNDR project 
staff used weekly 15-minute radio broadcasts in the Hinche area for a 5
week period to explain the project and provide information on goat pro
duction. Another series of four broadcasts were made in 1085 under 
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Table 1. 	Formal 3-day training courses for small farmers conducted at
 
Papaye Farm during the life of the project.
 

Number
 
Month/year of farmers Origin (agricultural districts)
 

Oct 1983 12 Hinche
 
Jun 19842 25 Hinche
 
Nov 1984 8 Hinche
 
Mar 1985 8 St. Marc, Gonaives, Jacmel, Les Cayes,
 

Hinche
 
Jun 1985 8 St. Marc, Port-au-Prince South, Hinche
 
Dec 1985 12 Thiotte, St. Marc, Port-au-Prince North,
 

Belladere, Hinche
 
Jan 1986 8 Port-au-Prince North, Belladere, Gonaives
 
Mar 1986 9 Les Cayes, Jeremie
 
Aug 1986 9 Hinche, Port-au-Prince North
 
Sep 1986 17 Hinche, Port-au-Prince South
 
Oct 1986 21 Hinche and other districts
 
Nov 1986 16 Hinche and other districts
 
Dec 1986 10 Hinche
 
Mar 1987 13 Fort Libert6, Port-au-Prince North, Hinche
 
May 1987 12 Cape Haitian, Gonaives, Hinche
 
Feb/May 19871,2 29 50 km radius Port-au-Prince
 

1One-day training session.
 
2Training session held at FAVM.
 

phase II 	of the project (AID/Haiti funding). Topics covered included:
 
(1) cutting and storing grass to be fed in the dry season; (2) making
 
silage; (3) treatments for internal and external parasites; and
 
(4) treatment and care for diarrhea. In addition, goat health clinics
 
were conducted in the communities of Colladere and Maissade. Project
 
staff instructed farmers on basic health care and treated goats for
 
internal and external parasites and animals that showed other illnesses.
 

Extension staff scheduled regular meetings with farmer groups who had
 
received a buck to reinforce the information given during the formal
 
training programs. Meetings were held also with other farmer groups
 
within a community that expressed interest in participating in the
 
project to explain the project and collect information regarding their
 
resources, goat raising practices, attitudes, status of goats (health,
 
number), and constraints.
 

A series of more than 12 visits, meetings and information/training ses
sions were held during the establishment and initial operation of the
 
associated breeding centers (ABCs). Topics covered during these
 
sessions included: (1) use of the bucks and problems encountered;
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(2) construction and use of corrals; (3) castration methods; (4) breed
ing and production cycles; (5) advantages of improved grasses and
 
legumes; (6) planting riiethods; (7) goat-identification systems; and
 
(8) estimation of weight from body measurements. Several field trips
 
for farmers were also arranged to familiarize them with techniques for
 
milking goats, the use of forage trial plots, the production of molasses
 
blocks, and other goat husbandry techniques. Hands-on training on
 
various aspects of goat production was provided by the project staff
 
during the more than 180 visits made to the ABCs to work with the
 
farmers. Many farmers from other groups and other communities
 
participated in these sessions.
 

COMMUNICATIONS AND EXTENSION
 

This subsection briefly presents the purposes of the extension component
 
of the project and lists the training/communication materials prepared
 
during the life of the project. The consultant's report included in
 
this section contains detailed information on the above activities.
 

Extension
 

The formation of a small cadre of extension-type persons specializing in
 
goat production was an objective of the project. Three extensionists
 
were to be assigned full-time by MARNDR to each of the two goat produc
tion/demonstration centers soon after project initiation. This process
 
was completed in August 1986 for the Papaye Farm goat center, where
 
MARNDR assigned to the project a total of six persons to conduct the
 
extension activities. These persons included a training and extension
 
coordinator, four livestock extensionists and a veterinary technician.
 
As mentioned earlier in this section, these individuals received exten
sive, on-the-job training in goat production as well as extension tech
niques.
 

The full complement of Haitian staff, including the extensionists, had
 
not been assigned to the Gonaives goat production center by MARNDR at
 
the time of its destruction in early 1986. Project activities in
 
Gonaives and in the Northwest region ceased altogether after the
 
destruction of the center; consequently, no personnel from MARNDR was
 
required in this region through the end of the project.
 

Training Materials
 

The effectiveness of project activities concerned with the direct
 
improvement of goat management practices and the transfer of technology
 
to small farmers was limited by the lack of appropriate information
 
media. To partially fill the gap, two types of training/information
 
materials were prepared. The first type was a manual in goat production
 
entitled, "Raising Goats in Haiti," prepared originally in English by
 
Dr. Harlan Ridenour, an educational designer, engaged for a period of
 
three months under this project. The target population of this manual
 
includes primarily extension-type livestock specialists, persons working
 
in goat production improvement projects and progressive goat (livestock)
 
producers. The 423-page manual, containing 85 full-page illustrations,
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was translated into French and distributed at no cost to key personnel
 
and farmers. Another manual entitled "Goat Health Handbook" published
 
in 1983 by Winrock International was translated into French. Project
 
grant funds were used to cover the cost of translation of the 125-page
 
handbook, while costs of production and reproduction are being covered
 
by Winrock International. The handbook is currently in press; 100
 
copies will be forwarded to AID/Haiti and MARNDR and soon as they are
 
available.
 

The second type of training/informational materials prepared by project
 
staff and short-term specialists was in the form of pamphlets (booklets)
 
directed specifically to farmers. A total of six pamphlets were pro
duced in the areas of feeding, breeding, health care, facilities,
 
management of the newborn and selection of goats. A total of 2000
 
copies of each of the pamphlets in Creole were printed and distributed
 
primarily to farmers and interested persons. The details regarding the
 
production of the pamphlets are contained in appendix I.
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EXECUTIVE SUMMARY
 

The Haiti Goat Production Improvement Program is intended to introduce
 
improved goat-raising and production systems to enhance family income
 
and human nutrition among small farmers. In November 1986, Christine
 
Hollis was sent by Winrock International to assess that project's train
ing, extension, and information dissemination activities. In collabora
tion with staff, she then designed an overall communications/outreach
 
strategy that incorporated those three main components.
 

In March 1987, she returned to Haiti to work with the project staff in
 
implementing several of the actions recommended in the strategy. This
 
included assisting in the design, testing, and revision of farmer train
ing booklets; adapting, as needed, certain aspects of the training
 
course; preparing recommendations for the extension system; and concept
ualizing the technical information notes for extension use.
 

The entire staff of the project was involved in some way in these activ
ities. As such, the whole process, as carried out, was one of teamwork.
 
In particular, the development, testing, and revision of the farmer
 
booklets used the abilities and experience of most project staff, as
 
well as those of the CDRH specialists. Also, all staff members were
 
interviewed by the consultant to obtain their views about the extension
 
system and training program. Finally, the major beneficiaries of this
 
project, the farmers themselves, participated in the materials develop
ment process, providing their feedback and reactions to the booklets
 
intended for their use.
 

As regards the training process, the consultant worked with the project
 
administrator and project economist to determine what, if any, changes
 
were needed in the baseline survey. A revised questionnaire is being
 
developed by the administrator. The economist and consultant did create
 
a "farmer profile form," which provided information about the farmer's
 
economic and educational status, goat care, and farming practices, and
 
resources. This form was discussed with staff to see whether they might
 
effectively use it to orient their courses and advice toward farmers'
 
training needs -- whether they be economic, attitudinal, or a lack of
 
knowledge. A final decision regarding its use will be made pending a
 
review of the adapted baseline survey.
 

The training session itself is well-organized, and combines lectures
 
with more active forms of learning, such as demonstrations. Although
 
there was not enough time to work in depth on potential modifications of
 
the training by using other adult learning methods, the project staff
 
was introduced to other means of presenting educational messages. This
 
occurred when staff was present for the pretesting of the farmer book
lets. They could see how illustrations could easily be misperceived,
 
and also noted the way in which one can ask open-ended questions about a
 
subject to guide learners in exploring an issue on their own. The
 
consultant also led a short session for the Ministry's agricultural
 
agents explaining the participatory process of developing educational
 
materials.
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The training and extension staff will be able to use the booklets as
 
support materials once they are produced. The booklets repeat and
 
describe many of the care and management practices recommended in the
 
training, so the farmers have a more-or-less permanent source of
 
information to which they can refer. Because of this, they should also
 
be asked to describe what actions they can or plan to undertake to
 
improve the quality of their herds and land. This "plan of action"
 
should be proposed before they leave the training site and should be
 
based upon what they have learned and practiced.
 

The six farmer booklets were pretested with small groups of farmers,
 
both at the training site and in the field, as well as with the pro
ject's extension staff. Booklets were thus tested with approximately 40
 
farmers, both readers and nonreaders. Reactions to text, illustrations,
 
and format were recorded in terms of their comprehension, acceptability,
 
and relevance to the farmers. At one site, a contact farmer demon
strated how he would use a booklet to train his neighbors; the results
 
were gratifying and of interest to the extension staff.
 

The pretesting results were analyzed and referred to when staff worked
 
out the revisions needed for all the booklets. Substantial changes were
 
made in text. illustrations, and format. The booklets are now in the
 
final production stage and should be available for dissemination in May.
 
The "technical information notes," which are to serve as resource docu
ments for the extension agents are also in the process of being
 
prepared.
 

After individual discussions with all staff members, the consultant
 
pulled together recommendations for improving or expanding upon the
 
present extension system. This has been put forth as a proposed exten
sion plan. It includes the identification and use of "contact" and
 
"leader" farmers to spread information to more people; the continuation
 
of a zone system so extension agents are responsible for particular
 
farming groups; an increase in the amount of time agents spent in the
 
field with farmers, as opposed to Ferme de Papaye activities; the
 
regular scheduling of field visits; an expanded role for technical
 
support staff; and improved record-keeping procedures. The Ferme de
 
Papaye staff should adjust these recommendations based upon the future
 
needs, resources, and constraints of the project itself.
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I. INTRODUCTION
 

The Haiti Goat Production Improvement Program (1982-1987) is a colla
borative effort of Winrock International, the Haitian Ministry of Agri
culture, Natural Resources and Rural Development (MARNDR), the Arkansas
 
Area United Methodist Church, and USAID/Halti. The program goal is to
 
introduce improved goat raising and production systems to enhance family
 
income and human nutrition among small farmers.
 

In order to meet that goal, the project has focused on developing dual
purpose goats through careful breeding procedures; delivery of improved
 
stock and technical services to participating farmers; and the develop
ment of small producers' skills in goat care and management through
 
training and extension activities. In 1985, the project expanded its
 
activities from a regional to a national level. Although the project's
 
main center is at the Ferme de Papaye in the Hinche Agricultural
 
District, the farm's goats have been and are being introduced in other
 
areas of Haiti.
 

In November 1986, Winrock International contacted Christine Hollis of
 
the Education Development Center, Inc. (EDC), about providing short-term
 
technical assistance to the project's extension and educational activ
ities. That month, she traveled to the project site to review its
 
present training, extension and information dissemination status, as a
 
first phase in the proposed technical assistance. At that time, in
 
collaboration with the project staff, she designed an overall
 
communication/outreach strategy for the project. That strategy included
 
the development of farmer "profiles" from baseline surveys taken in the
 
field; farmer training; "working understandings" between extension
 

agents and trained farmers that outline what steps farmers are willing
 
and able to undertake to improve their goat raising procedures; farmer
 
booklets; extension follow-up visits to the field; and technical
 
information notes on various subjects for use by the extension agents.
 
(See Consultant Report on Proposed Training/Communications/Extension
 
Component of the Haiti Goat Improvement Project, December 18, 1986 for
 
further clarification of these issues.)
 

As part of Phase II of the technical assistance, the consultant was to
 
return to Haiti to work with the project staff in implementing the
 

actions recommended in the communication strategy. Her actual involve
ment began at her home office, where she reviewed various training and
 
technical support documents concerning goat care and management. She
 
then prepared a content outline for the six farmer booklets. That
 

outline included pertinent messages, suggestions for motivating farmers
 
to alter their goat management practices, illustrations and overall
 

format. The content was based on the major problems identified by the
 
project staff in the Hinche region. This outline was then used by the
 
Winrock staff as a guide when they wrote the actual booklets.
 

In March, the consultant traveled to Haiti to work with the project
 

staff on Phase II activities. The consultant was to:
 

1/
 



provide technical assistance to the Center for the Development of
 
Human Resources (CDRH) related to materials design, testing,
 
revision and production of the farmer booklets
 

develop guidelines for pretesting the booklets in the field; work
 
together with CDRH and Ferme de Papaye staff in implementing the
 
pre-testing activities
 

work with the project's economist and administrator on the baseline
 
survey to see whether it could provide information useful for train
ing and extension efforts, (such as farmer "profiles" and "working
 
understandings)"
 

work with the project staff, as needed, to adapt the farmer training
 
course based on farmer "profiles" that might be developed, as well
 
as to assist them in setting up a procedure for discussing and
 
recording farmer/extension "working understandings"
 

- review the present extension system and prepare recommendations 

meet with project technical staff to conceptualize the technical
 
information notes, selecting subjects and assigning responsibility
 
for their writing
 

The consultant was also asked by the project's Chief of Party to parti
cipate in the planning and implementation of the up-coming seminar on
 
"Extension, Animation and Communication in Relation to Goat Raising."
 
This report describes the work carried out, results, and recommendations
 
for the future.
 

II. METHOD OF APPROACH
 

In order to carry out the assignment, the consultant worked in the
 
following manner:
 

- Review of program documents, including draft booklets, project and 
administrative reports, extension journals and monthly reports. 

- Interviews with individual staff members. These included discussions 
about the extension system, training, and materials development for 
farmers. The consultant also pre-tested the draft booklets with the 
extension staff. 

- Observation of and participation in the training sessions, both the 
farmer training and the communication/animation/extension workshop 
for the agricultural agents. 

- Attendance at Ferme de Papaye staff meetings.
 

- Pre-tests of the draft materials with farmers -- both at the farmer 
training session and in the field. 
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Team working sessions, in which staff from the project and/or CDRH
 
focused on issues related to revision of booklets, training,
 
information gathering, and recommendations regarding extension.
 

It should be noted that the entire process of developing educational
 
materials and an extension plan was one of teamwork. Project staff,
 
particularly Ed Geers, Rudy Gaspard, Sara Guthrie and Theodore Gaetan,
 
worked closely and cooperatively with the consultant and CDRH special
ists from conceptualization to final revisions of the farmer booklets.
 
Farmer interest in the booklets was also greatly stimulated by their
 
participation in the pre-testing procedure. All the extension agents
 
provided their views and suggestions to the consultant concerning the
 
overall extension and training system. The following is the summary of
 
those discussions and teamwork.
 

III. TRAINING
 

A. Farmer Profiles
 

At the present time, extension agents attempt to interview farmers using
 
the baseline questionnaire designed to provide information about such
 
factors as land and animal holdings, crop cultivation and forage avail
ability, goat care and management practices, goat health status, labor
 
use and household size. In her December report, the consultant suggested
 
using some of the data collected in this interview to develop "farmer
trainee profiles." Those profiles might provide an outline of individual
 
farmer's goat raising procedures, resources, and constraints. It was
 
felt this information could then be used by the Ferme de Papaye staff in
 
adapting the training core curriculum to better address trainees' speci
fic needs, capabilities and problems.
 

With such an idea in mind, the consultant worked with Agronome Rudy
 
Gaspard, Project Administrator, and Sara Guthrie, Project Economist, to
 
determine whether revisions in the baseline form were necessary, and
 
whether and how "farmer profiles" could be created. During these working
 
sessions it was agreed that the main purpose of the baseline interview
 
should be just that, providing status indicators which could be compared
 
to monitoring and evaluation data at a later date to see what progress
 
has been made. However, it was felt that priority indicators could be
 
chosen in order to simplify data analysis, and that some questions could
 
be added in order to determine the reasons for certain farmer behaviors.
 
Agronome Gaspard is taking responsibility for revising this baseline
 
form.
 

Ms. Guthrie and the consultant did create a "profile" form based on
 
relevant questions in the baseline questionnaire. A sample profile was
 
completed using information derived from the interviews of farmers who
 
had applied for the March training. This profile form was then shared
 
with the extension and training staff in order to determine its
 
usefulness to them in planning their courses and future activities with
 
farmers. Staff did note such points as: (a) most of the farmer-trainees
 
did not provide special care to newborn kids, and (b) several of the
 
farmers did not provide extra water to their goats in rainy season.
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These were suggested as problem areas that they could concentrate on
 
during the March training session.
 

Although the "profile" form does appear to be useful, it also has draw
backs. For one, once the form is completed, it requires a certain
 
sophistication in terms of analyzing the information provided, and
 
understanding how it can be applied in the training sessions. Although
 
training staff were interested in the form, they were somewhat unsure
 
about how to use it in adapting their courses. Unfortunately, there was
 
not enough time to work in depth with them on this before the next
 
training session.
 

Recommendations: Project staff should review and test the revised base
line form (to be called a "site interview form" later in this report) to
 
see if it is an improvement on the original one. The Administrator has
 
indicated that he has set up questions designed to give him appropriate
 
information regarding the nutrition and feeding of goats. He will also
 
collaborate with the veterinary agent and the training and extension
 
coordinator (TEC) to better understand their training information needs.
 
With that knowledge, he will then revise the health care and breeding
 
sections of the survey. This adaptation of the interview form should
 
allow all staff to more easily identify and utilize the information
 
provided to help guide them in providing advice and recommendations to
 
the farmers. If the interview form is sufficiently clear in this regard,
 
the "profile forms" may not be needed.
 

B. Farmer Training Sessions
 

The farmer training now focuses on essential topic areas in which the
 
trainers make an effort to address particular problem areas that occur
 
in the region. The trainers also attempt to tie all the courses
 
together, by stressing that farmers must provide adequate nutrition,
 
proper environmental conditions and preventive health care, as well as
 
following improved breeding/selection practices. If a farmer neglects
 
any one of these components, such as adequate feeding, the others alone
 
are not sufficient to guarantee healthy and productive goats. Trainers
 
reinforce relevant concepts mentioned in each other's courses.
 

The staff trainers are knowledgeable and competent, and encourage a
 
"give and take" manner with the trainees. They direct questions to the
 
participants to solicit their ideas and opinions, and respond to
 
farmers' demands throughout their sessions. The training course combines
 
the lecture method, demonstrations, discussions and field trips to
 
provide the trainees with a variety of experiences.
 

Although no major changes are necessary, the consultant had hoped to
 
work with staff on possible educational methods they could use to stimu
late more farmer participation in the learning process. However, due to
 
time constraints and disjointed schedules, the consultant and staff were
 
unable to spend enough time working together on potential modifications
 
of the training sessions. Ms. Hollis did discuss this issue with the
 
Training and Extension Coordinator, and will provide him with resource
 
material for this purpose.
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One event did occur which has provided staff with additional insight
 
concerning ways in which to interact with farmers. The consultant, along
 
with CDRH personnel, pre-tested the farmer booklets with the trainees
 
during the evenings, as well as with other farmers in the field. Staff
 
who participated in this testing process were able to see how
 
educational materials can sometimes be misinterpreted, and how clear
 
explanations may be needed. The pre-test sessions also gave them ideas
 
on how to pose open-ended questions to guide farmers into exploring
 
subjects on their own.
 

As part of testing materials in the field, a demonstration was set up to
 
see how effectively farmers themselves could use the booklets as
 
informational tools. A particular contact farmer was asked to "teach"
 
some goat care concepts to a group of his neighbors, using one of the
 
draft booklets. This demonstration went quite well, and allowed staff to
 
note how messages in the booklets could be presented in an acceptable
 
manner to farmers, including those who are illiterate.
 

C. Working Understandings
 

Another aspect of the training that the consultant addressed in the
 
project strategy was the development of "working understandings" by
 
extension agents and farmer-trainees. These were intended to be a verbal
 
agreement with the farmers as to what steps they were willing and able
 
to undertake to improve their goat raising and farming procedures after
 
training. Some of the extension agents did attempt to discuss potential
 
actions with trainees in one of the past training sessions, and one
 
agent has followed up with a farmer to see what progress he has made.
 
This activity was not carried out at the March training, and the consul
tant would encourage the extension/training staff to continue the
 
attempt to work out some plan of action with the trainees before they
 
leave the Ferme de Papaye. (See recommendations below.)
 

Recommendations: It is proposed that the trainers continue to stress
 
"hands-on" experience as much as possible in the course. One example of
 
this might be to use tools and resources available to the farmer in the
 
demonstrations--such as trimming hooves with a knife or machete, or by
 
mixing an oral rehydration solution for goats with diarrhea. Simple
 
record-keeping procedures could be added to the curriculum; it might be
 
best to incorporate this subject into the course on breeding and/or herd
 
management.
 

Most demonstrations now take place only within the context of the health
 
care and management course; they could be added to the other sessions.
 
For instance, during the genetics/breeding course, farmers could be
 
asked to actually select the healthiest, most productive goat from among
 
a sample. Trainees could practice cutting and stacking corn/sorghum
 
stalks (season permitting), or making a salt calabasse during the course
 
on feeds and feeding. This method of alternating lecture with hands-on
 
performance should keep the farmers more actively involved in the learn
ing process and allow them to practice something of what they have
 
learned.
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Once the farmer booklets are completed, they should be used as support
 
materials during the training. Their use should help overcome two former
 
weaknesses in the training/extension system that were identified by
 
staff. These are: (a) that, although farmer-trainees were generally
 
applying some of their learned concepts to the care and management of
 
their improved buck, they were not extending those same practices to the
 
care of the rest of the goats in the community; and (b) that the
 
trainees were not effectively sharing their knowledge and skills with
 
other members of their groupements.
 

The emphasis in the books is on the necessity of providing appropriate
 
care, feeding and shelter to goats that are bred selectively. Thus,
 
attention is placed on all goats, not just the buck. The project admin
istrator has also suggested that the trainers "teach" the farmers in
 
such a way as to encourage them to work with others--a sort of "training
 
of trainers" workshop. These could be sessions in which the trainers
 
and extension agents familiarize the farmer-trainees with the concepts
 
in the booklets, and show them how to use the booklets to present
 
information to their neighbors. Extension agents can later check on how
 
farmers are doing in this information dissemination process when they
 
make their field visits.
 

Finally, it is recommended that instead of carrying out the standard
 
evaluation of the course, which only indicates what farmers liked about
 
the training, staff ask farmers for a more concrete indicator of changes
 
they might make. The trainees could describe what, if any, steps they
 
plan to undertake to improve the quality of their herds and/or land.
 
Those steps should be based on the skills and knowledge they have gained
 
in the workshop. Extension agents can then jot down in their journals
 
these proposed "plans of action," and later check with the farmers to
 
see whether progress is being made in the field. This could replace the
 
concept of "working understandings," but still allow for some form of
 
commitment on the part of the farmers.
 

IV. COMMUNICATIONS
 

A. Farmer Booklets
 

By the time of the March farmer training all six of the draft booklets
 
had been prepared and were ready for testing in the field. Those book
lets were in an 8 1/2" x 11" format, with text and illustrations on each
 
page. They varied in length from approximately 10-20 pages and the
 
subjects were: Feeding of Goats, Facilities, Health Care, Care and
 
Management of the Newborn, Breeding, and Selection of Goats.
 

Although literate farmers who have received some training from the
 
project are intended as the main target audience for the booklets, the
 
extension agents will also be using the materials in their educational
 
activities. Because of this, the consultant felt it was important to
 
get the extension agents' reactions and feedback regarding the draft
 
booklets. She thus pre-tested draft booklets #3,#4 and #6 with them.
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In general, the agents participating in the pre-test showed an under
standing of the basic themes and messages in the booklets. Those parti
cipants who found it easier to read also demonstrated a better retention
 
of the main messages. They all stated that the text was clear and easy
 
to understand, although there were some points that caused some con
fusion. For example:
 

- At least three participants made comments about the "demijean" (see
figure 1); one asked whether it was to hold milk, water, or perhaps
 
even salt for the goats to lick. Only one person correctly identi
fied it as a symbol of the idea of three interconnected influences
 
(feed, care, race) on goats' health.
 

Agents were unanimous in stating their liking for the books, and few
 
suggested any substantial changes. One recommendation was to be sure the
 
booklets were not too "thin" and that they have a heavier cover so they

wouldn't tear easily when used in the field. They liked especially the
 
way the booklets addressed common problems that the agents encounter in
 
the field.
 

All felt that there was nothing in the booklets that might antagonize
 
readers, and that farmers could carry out most of the recommendations
 
regarding goat care. However, a few indicated that the farmers would
 
probably need help from the agents in implementing the suggested prac
tices. All of them viewed the booklets as a useful resource, which would
 
make it easier to illustrate points during farmer education sessions.
 

Other specific feedback included:
 

- None of the respondents identified an extension agent in any of the 
pictures. They classified all persons shown as "eleveurs." (This 
meant that if we wanted to show an extension agent helping farmers, 
we needed to be more blatant about defining them; this was done by 
writing "agent" on their hats.) 

- In Book 6, p. 5 and/or Book 3, p. 8, several respondents had to 
reread the text to interpret the picture; none saw an extension 
agent. One person who saw this visual in both books (in Book 6 it 
was supposed to represent the selection of goats; in Book 3, it was 
used to illustrate an abortion) became confused over its meaning.

(This meant that the same ambiguous picture cannot be used to show
 
different ideas or concepts.)
 

- In Book 3, p. 5, one of the respondents saw the goat shown as being 
in good health, particularly since it was of a good size. (The 
picture was supposed to represent a thin, sickly goat.) This feed
back was taken into consideration when we revised the booklets. 

The consultant then worked with Ed Geers, Sara Guthrie, and Rudy Gaspard
 
to determine the best method for pre-testing the booklets with farmers.
 
We discussed sample size, testing procedures, scheduling and logistics.
 
These issues, as well as the pre-test methodology, were then confirmed
 
with the Center for the Development of Human Resources (CDRH) staff,
 
Frantz Ewald, Wilfred Dalzon, and Yves Francois Pierre upon their
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arrival in Hinche. These three people then carried out the pre-testing
 
sessions in the field and at the training site. Ferme de Papaye staff
 
participated in the testing as observers and recoiders.
 

Pre-testing was done with groups of farmers, approximately 6-8 per
 
group, at both the Ferme de Papaye training center, and in two rural
 
communities -- Marmont and Colladere. A sample of approximately 42
 
farmers, both literate and illiterate, was thus tested; about 20% of
 
those tested were women. Both trained and untrained farmers partici
pated; approximately 30% of those tested were trained farmers. The
 
sessions were tape-recorded so the CDRH language specialist could check
 
local expressions and vocabulary.
 

Testing was done in groups rather than with individuals for several
 
reasons. For one, time was at a premium, as project staff was involved
 
in two training sessions. We also attempted to get reactions to all six
 
booklets; of the overall format, as well as separate visuals and text
 
needed to be checked for each. This would have taken an extraordinarily
 
long time if carried out as individual interviews.
 

Each group session lasted approximately 1 1/2 to 2 hours, and the book
lets were tested for comprehension, acceptability, ease of reading, and
 
relevance to the farmers' situations. Participants were usually given
 
time to look over the entire booklet, and make comments on the overall
 
format first. Then specific sections of text and particular visuals were
 
considered, both separately and together.
 

Two adaptations to the typical pre-testing methodology were carried out
 
which appeared to stimulate staff and farmer interest in the process.
 
During the pre-testing sessions held with trained farmers at the Ferme
 
de Papaye center, staff were given the opportunity to respond to
 
specific technical questions raised by participants after testing some
 
of the booklets. At Colladere, a special situation was zet up in which a
 
contact farmer demonstrated how he used one of the booklets to "teach"
 
his neighbors. The extension staff appeared to be impressed with the
 
capability of this farmer to use the booklet effectively, and they were
 
also able to pick up on some misunderstandings of technical points,
 
which were corrected in the final booklet revisions.
 

Some of the more relevant pre-testing results are highlighted below:
 

- The choice of a "demijean" to illustrate the necessity of three 
connected factors important to raising healthy and productive goats 
(race,nutrition, and care) was not well understood by all farmers. 
Based on the suggestions of the respondents, staff selected instead 
an illustration of three rocks used for cooking in most parts of the 
Hinche area. Farmers readily understood that if one rock fell (or if 
one factor was ignored) then the final product (healthy goats) would 
be ruined. 

- A cutaway view of a goat showing the ruminant digestive 
system was not clearly understood. Some respondents saw a "dead 
goat", a "buck giving shit," a "castrated buck," or a "buck in good 



shape but without ears." Those that finally did grasp the flow dia
gram of the digestive process took a long time to follow it. Most
 
farmers also did not understand how "microbes" in the goat's stomach
 
could be beneficial; their training has taught them that microbes
 
are "poison" and cause harm. Staff decided to remove this visual and
 
text and save it for use as a technical information note.
 

A visual showing a goat licking a salt calabasse prompted several
 
farmers to note that a female goat should not be allowed to have
 
salt, as it would make their milk salty or inhibit them from produc
ing offspring. This attitude was considered as something to be
 
addressed in a future training session on nutrition.
 

A visual depicting a goat pen complete with manger, salt lick and
 
water container was easily understood, although several participants
 
said some of the goats were unhealthy. However, some farmers noted
 
that they couldn't build a pen as shown, because they didn't have
 
the resources. It was decided to show any facilities as made with
 
locally available materials, to encourage farmers to try the
 
technique.
 

One picture of a sick goat had to be adapted, as some farmers saw a
 
"goat in good shape," or a "pregnant goat." One person also pointed
 
out that the man standing next to the goat appeared to be "proud" of
 
it, thus creating the impression of a healthy animal. The artist
 
made the goat look thinner and the man was removed from the visual.
 

Sequence pictures caused some confusion. Respondents
 
tended to focus first on any visual showing a person carrying out an
 
action, regardless of where it was in the serier of pictures. They
 
often, in explaining the illustrations, did not see the step-by-step
 
sequence of activities. These pictures were altered and/or simpli
fied as much as possible to make them clearer.
 

Farmers also had some difficulty with visuals that did not show
 
whole people; one illustration showing a man's arms holding a baby
 
goat and administering iodine to the umbilical cord, caused such
 
reactions as "there is no face," "one hand is not good" (because
 
they couldn't see the fingers), and "he is putting alcohol on the
 
cord." Most needed to read the text to understand what the visual
 
was trying to depict. In the revisions, another picture was used,
 
and the text changed to read "kaolin" instead of "iodine," since it
 
is a medical product more readily used by the people.
 

Abstract concepts were the most difficult to depict visually. The
 
chart that showed how inbreeding was to be avoided was not well
 
understood by the majority of participants (including several staff
 
members). An "X" symbol over two mating goats, intended to mean that
 
it was inbreeding and therefore bad, was alternately interpreted as:
 
"death," "asking a question," and "breeding." One farmer even said
 
that he paid no attention to the cross (X), because, after all, the
 
booklet was about "croisement." This diagram was revised in a manner
 
intended to make it clearer.
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The consultant met daily with the CDRH staff after each pre-testing
 
session to summarize and discuss the results. Those results were shared
 
with the other staff members who participated in working out the final
 
revisions. The Ferme de Papaye staff also completed their own technical
 
review of the booklets and contributed their proposed changes to the
 
revision process. Ed Geers, Rudy Gaspard, Theodore Gaetan, the CDRH
 
staff,and the consultant worked collaboratively to adapt and move text,
 
change, remove or add certain illustrations, and revise the format.
 

The final drafts of these booklets are being prepared by CDRH based on
 
the recommended revisions. The completed booklets should be produced by
 
May and sent to project staff for dissemination to the field. Much
 
interest has been generated among farmers, agricultural agents, and some
 
Ministry staff, not only in the booklets themselves, but also in the
 
participatory process used to develop and test them. When this materials
 
development procedure was explained to MARNDR agents participating in
 
the Extension and Communication training at the Ferme de Papaye, they
 
appeared enthusiastic about a new method of presenting educational
 
materials to farmers.
 

B. Technical Information Notes
 

Whereas the farmer booklets will contain basic information essential to
 
improved goat care and management, the technical information notes (TIN)
 
are intended as support materials for the extension agents. They will
 
include such subjects as forage preservation, composting, terracing,
 
milking goats, making salt gourds, building shelters, record-keeping,
 
and planting trees. Many of the subjects will be derived from experi
ments carried out at the demonstration farm, as well as from the results
 
of the project's forage trials and field research.
 

The extension agents can use these TIN to explain certain principles or
 
techniques to progressive farmers who have already implemented many of
 
the basic practices, and who wish to improve their farming systems
 
further. In order to use these TIN effectively, however, the agents
 
themselves should be trained in and thoroughly understand each technique
 
or concept, and realize how it may be applied in certain farm environ
ments. They should be aware that not every technique is appropriate for
 
every farmer.
 

For this reason, it would be preferable to select fairly simple
 
"technologies" for the first few technical notes produced, and then test
 
to see how well the extension agents manage with them. Technical support
 
staff (including Ed Geers, Rudy Gaspard, other Ministry specialists)
 
should review the TIN and train the agents before they attempt to use
 
them in the field.
 

The following format for the TIN was suggested, by the consultant, to Ed
 
Geers, Rudy Gaspard and Agronome Normil Henry. They will make the final
 
decision regarding content and format, as well as a schedule for
 
producing the TIN.
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Suggested structure:
 

A. 	 Title (Technical Subject)
 
B. 	 Short description of the process, technique or concept
 
C. 	 Brief explanation of how this is relevant or useful to the
 

farer
 
D. 	 Questions that the agent can ask, or observations that he can
 

make to determine whether or not the technique or process is
 
appropriate for the farmer
 

E. 	 Explanation of the process or subject, perhaps in a step-by
step fashion, with technical illustrations to help make the
 
ideas clear
 

F. 	 List of pitential resistances that the agent might encounter in
 
introducing the methodology or technique, and possible ways to
 
address them
 

V. RECOMMENDATIONS REGARDING THE EXTENSION SYSTEM
 

A. Present System
 

As was noted by the consultant in her December report, the project's
 
extension/outreach team has been in place for less than a year. The
 
present agents were assigned between June and October 1986, and have
 
been undergoing on-the-job training in goat care and management at the
 
farm since that time. They have also participated in the farmer training
 
sessions.
 

At the same time, they have been doing field work -- carrying out site
 
-visits to collect baseline data, monitoring the extent to which farmers
 
have applied recommended goat raising techniques, and recording animal
 
performance data, such as number of kids born. The agents also provide
 
certain technical services to farmers, such as castration of goats, and
 
administration of some medications. They do provide information, mainly
 
recommendations regarding feeding and facilities.
 

The extension agents use the H. Ridenour training manual, L'Elevage des
 
Caprins en Haiti, as a technical resource document. By completing a
 
recent week-long training in extension/communication/animation methodo
logies, they have acquired skills which should help them work more
 
effectively with the farmers. In addition, they will soon obtain the six
 
farmer booklets, which they can use to introduce and reinforce priority
 
messages relevant to goat raising.
 

The present extension system is structured roughly as follows: exten
sion agents and other project staff meet with groups of farmers to
 
inform them about the project's purpose and activities. Once a farmer or
 
his/her group indicate an interest in participating in the project, an
 
extension agent interviews the farmer, using the baseline survey form
 
designed for this purpose.
 

After this interview, (and sometimes even before) the farmer is invited
 
to the 2 1/2 day training session at the Ferme de Papaye center. At the
 
end of the training program, the farmers agree to a "verbal contract:"
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to exchange one of their bucks (or an equivalent sum of money) for an
 
improved buck; allow extension agents to visit and advise them; apply
 
the care and management techniques learned in the training; permit their
 
neighbors to breed their does to the improved buck; and keep records of
 
breedings and kids born.
 

The project, as of January 1987, has initiated a zone system for farmer
 
visits. Up until this time, there existed no set procedure for assigning
 
particular agents to trained farmers. Under the zone system, four more
or-less contiguous areas in the Hinche region have been assigned, one to
 
each of the four project extension agents. They are responsible for
 
contact with the participating farmers in their zones, which means that
 
the agents can develop a more permanent and professional relationship
 
with those people.
 

Although the number of participating farmers in each zone varies (from
 
10 to 20 farmers), as does the geographic size and terrain, these varia
tions tend to balance out in terms of time spent in the field. For
 
example, ari agent who serves 10 groupements living in hard-to-reach
 
areas spends as much time traveling and visiting as the agent who works
 
with 20 farmers in more accessible locations. Farmers have stated a
 
preference for this zone system, noting that an agent becomes familiar
 
with their particular environment and concerns, and, as such, is better
 
able to help them.
 

Follow-up visits are scheduled in an irregular fashion; some of the
 
groupements have only been visited once, while others have seen agents
 
up to four times. Although staff meets to discuss the monthly schedule
 
of visits, no central, written calendar is kept, so that all staff can
 
see what adjustments are made or needed. The agents keep journals, in
 
which they record their activities, both at the farm and in the field.
 
The amount and quality of information recorded varies. From these
 
journals,the agents write monthly reports which serve as the basis for
 
the TEC's summary report.
 

B. Description of the Proposed Extension System and its Various Elements
 

The following proposed extension system for the Haiti Goat Production
 
Improvement Project is based on the present structure in place at the
 
Ferme de Papaye center in Hinche. Certain changes and/or additions are
 
being recommended in order to clarify and improve the overall system,
 
particularly with regard to: (a) allocation of staff time between field
 
(outreach) and farm-based activities; (b) job responsibilities; (c)
 
dissemination of information and transfer of technology to greater
 
numbers of farmers; and, (d) administrative/record-keeping procedures.
 

1. Involved Personnel
 

There are to be four levels of involved "personnel" in the
 
proposed extension system. These include: farmers, extension agents,
 
the training and extension coordinator, and the administrator.
 

The aim of this proposed extension system is to reach as many
 
farmers as possible with the resources at hand. One method is to
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depend much more upon farmers trained by the project to disseminate
 
information about goat raising to their fellow groupement members.
 
At the present time, participating groups of farmers select a
 
"contact" farmer from their membership to attend a training seminar
 
at the Papaye Farm and take primary responsibility for the care of
 
the buck. Contact farmers are instructed to pass on to their fellow
 
groupement members the principles and techniques learned at project
 
training sessions.
 

These trained farmers thus become the main "contacts" for the
 
extension agent in his field work with the groupements. As time 
progresses, and if certain "contact" farmers prove to be very 
effective in implementing better goat care and management 
techniques -- and in convincing fellow farmers to try these 
practices -- they may be chosen as "leader" farmers. (Project staff 
already have three such farmers identified.) These "leaders" would 
be brought back to the Ferme de Papaye for a refresher course. They 
would also receive further technical information so that they could 
continue to promote improved goat care techniques with their 
neighbors and other groupements. 

The four extension agents provide information, advice and tech
nical services to the farmers participating in the project. An
 
adequate period of time has passed for these agents to have
 
completed their basic on-the-job training at the farm; within the
 
proposed extension system, the agents will spend more time in the
 
field with farmers, and less time involved in Ferme de Papaye activ
ities. Field site work will include meetings with groupements to
 
explain the project, preliminary interviews of "contact" farmers,
 
follow-up visits to monitor progress, farm days or "clinics," and
 
visits to handle special problems or concerns. Tie agents will be
 
guided in this work by the Training and Extension Coordinator, and
 
assisted by the technical support staff.
 

The Training and Extension Coordinator (TEC) will play a major
 
role in the proposed system, as he must supervise and assist exten
sion agents, organize and monitor the work/visit schedules, identify
 
training needs in the field, plan and coordinate training programs,
 
as well as provide administrative support to the project Administra
tor. Supervision should take place in the field, and should be
 
structured in such a way as to guide and support extension agents
 
and leader farmers, rather than to critique them. The TEC should
 
thus spend approximately 40-50% of his time involved in field
related responsibilities.
 

The Administrator has overall responsibility for the management
 
and direction of the project, as well as for the day-to-day opera
tion of the farm. Besides this, as an agronome, he serves as a tech
nical support person (subject matter specialist) to the extension
 
staff. For this reason, under the proposed system, he should spend
 
approximately 20-25% of his time in the field, assisting extension
 
agents, checking the accuracy of their recommendations and getting
 

13
 

Iv
 



farmer feedback. He should be supported in this effort by the pro
ject's other technical support person, the veterinary agent, and the
 
TEC.
 

This distribution of time and responsibilities emphasizes
 
direct and continuous contact with farmers in order to facilitate
 
the dissemination of information and techniques. It also allows more
 
field-level support for the extension staff, while they are
 
expected to provide appropriate feedback to their superiors. The
 
proposed extension process itself is described below.
 

2. Proposed Extension Process
 

a) Groupements and/or other farmers contact the project staff
 
and express interest in learning more about the program. Following
 
this, the TEC should assign an extension agent who schedules a
 
meeting with the members of the groupement (or an individual
 
farmer). The purpose of meeting with the entire groupement(s) is to
 
involve as many of them as possible in the program and to promote a
 
sharing of responsibility for the care of the goats.
 

At this preliminary contact meeting, the agent should clearly
 
explain the purpose, objectives and requirements of the project to
 
all the groupement members. A written copy of these requirements
 
(similar to the "verbal contract" mentioned earlier) should be left
 
with the groupement for their consideration and reference. Should
 
they decide to participate, the agent would then encourage those
 
members to select a "contact farmer" from their group who meets the
 
project requirements. That person should be chosen at that time,
 
and must be acceptable to all members.
 

The agent should then make an appointment to return and inter
view the contact farmer. (If the location is in a particularly
 
inaccessible area, the agent could carry out the site interview
 
after the meeting.)
 

b) An extension agent, who is again assigned by the TEC, meets
 
with the contact farmer, and carries out a site interview. That
 
interview should collect information relevant to the farmer's over
all situation, i.e. his resources, socioeconomic and educational
 
status, goat raising practices, attitudes, status of goats (health,
 
number), and constraints. This data may be used to help determine an
 
appropriate plan of action for the farmer,and serves as a baseline
 
to measure any behavior changes. (The draft baseline form in use
 
since 1986 is being modified by the administrator.)
 

c) Training for the contact farmers will continue to take place
 
at the Ferme de Papaye site. (The written requirements left at the
 
site, as well as the interview data, should insure that the actual
 
contact farmer selected by his groupement is the one who turns up
 
for training; if not, a substitute may be refused by project staff.)
 
The TEC and the technical support staff (Administrator and Veteri
nary Agent) serve as the main trainers for these sessions. The site
 
interview with the contact farmer may provide them with some useful
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information about their trainee: (such as their present goat raising
 
techniques) that may help them in orienting their courses to meet
 
farmers' needs.
 

The farmer training is now structured around the concept of
 
goat raising as a integrated system; it is necessary to pay equal
 
attention to preventive health care, nutrition, selection and breed
ing of goats within the context of an overall farm system. Once the
 
booklets have been produced, trainers should use them to help illus
trate this concept. The courses are to be practical in nature,
 
focusing on actions farmers can and/or should take (depending on
 
their resources and constraints), related to feeding, forage produc
tion, facilities, health care, record-keeping, breeding and soil
 
conservation.
 

"Hands-on" experience is provided during demonstrations, which
 
should preferably use tools, and/or resources available to the
 
farmer. Farmer trainees should be encouraged to "show" what they
 
have learned in two ways. One, they can be trained to use the book
lets to inform other groupement members about goat care and manage
ment techniques. Extension agents can later check to see how they
 
are doing with their "educational" activities back at their home
 
site.
 

Secondly, rather than filling out a standard evaluation form,
 
the trainees can be asked what, if any actions they plan to under
take to improve the quality of their goat herd--as well as for the
 
care of the buck. Extension agents can then determine if any pro
gress is made in carrying out any of these actions during the
 
follow-up visits. The dates for the first follow-up visit should be
 
scheduled with the trainees before they leave the training.
 

d) Site follow-up visits to contact farmers and their groupe
ments are to be scheduled on a regular and on-going basis. During
 
those visits, the agent will carry out several activities, includ
ing: site observations (state of health of goat herd, type and
 
state of repair of facilities or availability of feeds and water,
 
etc.); technical assistance, in the form of demonstrations, castra
tions, weighings, etc.; record-keeping (number of births, number and
 
dates of breeding); and communication. Although the agents do check
 
on the bucks and the specific contact farmer situation, they should
 
also schedule their visits for a time when the entire groupement can
 
be present.
 

Those visits could also be set up to coincide with a time that
 
the contact farmer gives a training session to his fellow neighbors,
 
using the booklets. The extension agent can thus assist and super
vise him and supply any additional information needed by the
 
farmers. Before departing, the agent should schedule his next visit
 
with the group.
 

e) Within the proposed system, there will be times when exten
sion staff need to undertake special follow-up visits, such as in
 
the case of specific goat health care problems, or difficulty in
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meeting project requirements. A groupement may also submit a
 
request for particular technical information and/or assistance. In
 
these cases, the administrator (agronome) and/or the veterinarian
 
can accompany the agent to assist in resolving the problem or
 
providing answers.
 

f) As the point of the extension system is to provide informa
tion and techniques to as many farmers as possible, extension agents
 
should also set up local "farm days" (clinics), for several groupe
ments, particularly those in hard-to-reach places. These "farm" or
 
"clinic" days should be intended mainly for educational purposes,
 
with an agent and/or technical support person reviewing care and
 
management techniques, and dealing with individual concerns or ques
tions from groupements. In this cae, it would be pieferable for a
 
technical support person or the TEC to accompany the agent, to help
 
him deal with the larger number of people and issues encountered.
 

Another suggestion for these farm days is to make this a weigh
ing session for kids. The procedure should stimulate the interest of
 
the farmers, making this an excellent educational opportunity for
 
discussing the care and Leeding of the newborn, as well as for the
 
introduction of certain marketing concepts.
 

NOTE: Although the project booklets would be an excellent
 
resource for these types of information-sharing sessions, it is
 
difficult to use them in an effective manner in large groups. If at
 
all possible, and should funding be available, the consultant
 
recommends that several of the more appropriate visuals in the book
lets be reproduced in larger format (somewhat smaller than posters)
 
so they can be utilized by agents in their educational discussions.]
 

g) As extension agents continue their field visits, they will
 
note that certain contact farmers are doing an exceptional job of
 
following goat care and management procedures, transferring know
ledge to their neighbors, and/or forming other interested groups of
 
farmers. (Note that this has already happened.) Those farmers can be
 
selected by project staff as "leader" farmers (with the agreement of
 
the groupement). As such, they will be eligible to participate in a
 
refresher training course.
 

That means they would repeat the farming training; however,
 
staff could call upon their experience, getting them to train the
 
new farmers with the booklets, for example. They could also be given
 
some of the technical information notes that describe certain appro
priate technologies that the leader could be expected to carry out
 
and/or use to train his neighbors. The leader farmers will then be
 
encouraged to disseminate information to a greater number of groupe
ments in their local areas. As such, they are serving as a
 
community-based animator for the project. The extension agents would
 
supervise, guide and support them in their activities.
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3. In-Service Training for Extension Staff
 

The extension staff have received training in extension/
 
communication/animation techniques. This is viewed as one element in
 
the continual process of upgrading their knowledge and skills.
 
Within the proposed extension system, the technical support staff
 
would be called upon at different times to discuss certain problems
 
found in the field and to provide very short sessions on identified
 
subjects--especially those included in the technical information
 
notes. These sessions could take place once a month at least, and,
 
depending on the subject, would be best implemented in the field, as
 
at the demonstration or a contact farmer's farm.
 

The TEC would be responsible for arranging these subject-matter
 
sessions. In order to do this, he must keep track of training needs
 
encountered during his field visits, and work with the appropriate
 
technical support person to carry out the meeting.
 

Another aspect of in-service training would be monthly "informa
tional" meetings to clarify certain project activities. This could
 
include, for example, discussions on data-gathering forms used by
 
the project--why they're used, how they should be filled out, how
 
they benefit the project, how to file them, etc. Another potential
 
session could deal with a review of the project itself, its purpose,
 
objectives, requirements of participating farmers, so that all staff
 
provide clear and correct descriptions of the project. Other admin
istrative or communication processes (information systems) could be
 
addressed during these sessions.
 

Although the staff has essentially finished its technical on-the-job
 
training, another form of on-farm "training of trainers" should
 
continue for them. This will be in regards to farmer training
 
sessions. The agents should have responsibility for carrying out
 
certain relevant demonstrations (such as hoof trimming or selection
 
of goats). They can also work with the trainers in showing farmers
 
how to learn from and utilize the booklets to transfer information
 
to their fellow groupement members.
 

4. Administrative/Information Systems
 

a. Field visit scheduling
 

The intent of the proposed extension system is to create a more
 
equitable allocation of time spent in the field and on Ferme de
 
Papaye activities. It is felt that the agents have enough technical
 
knowledge and skills now to spend the major part of their time in
 
the field, where their abilities are needed by the farmers. At the
 
present time, the agents make anywhere from 2-11 visits to the field
 
per month. In the proposed system, each agent should make at least
 
2-3 follow-up visits or farm days per week; up to 3 visits per
 
month for site interviews (formerly called baseline surveys); and
 
have time for other field visits (special cases).
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As regards site interviews, the extension agents should carry
 
out an equal number of interviews each month. That is, extension
 
agents are assigned in turn to site interviews, no matter from which
 
zone the requests are received. The TEC assigns site interviews to
 
the extension agents. Once all four extension agents have each done
 
one interview, regardless of the zone, the rotation process begins
 
again with the 5th request for participation.
 

With follow-up, site interviews and special case visits,the
 
agents should thus spend the equivalent of 3-4 days per week working
 
in the field, with the other day spent on farm activities. (In
 
essence, this means that the extension agents should spend approxi
mately 70% of their time in the field--approximately 14 days out of
 
every 20 work days.) In this way, about 32-48 farmers will be
 
reached each month (out of a current total of about 66); each
 
participating farmer or groupement would be visited at least once
 
every 1 1/2 months.
 

In order to work out this schedule, the TEC must hold a regular
 
monthly scheduling/planning meeting with all staff. The proposed
 
work schedule, which will include field visits, trainings, and on
farm activities, will be kept by the TEC on a blackboard in the
 
central office. That schedule will obviously be subject to change,
 
but it is the TEC's responsibility to maintain it in as up-to-date a
 
manner as possible. All staff should report changes to him immedi
ately;, and he can hold brief Monday morning meetings to determine
 
if changes are needed and/or acceptable. The blackboard schedule can
 
be adjusted accordingly and should be displayed for all staff to
 
see at any time. The TEC should also inform the Administrator of any
 
major schedule changes.
 

Besides these scheduling meetings, a monthly feedback working
 
session should be held with all staff. The purpose is to discuss
 
particular situations in the field and farmer feedback relevant to
 
the project, needs for technical assistance, successes and problems
 
encountered. Leader farmers can be invited to these meetings to
 
share their ideas, concerns, and reactions. This meeting is to be
 
convened by the TEC and Administrator. Other staff meetings should
 
be held as needed, including those to plan farmer training
 
sessions.
 

b. Records and Record-Keeping
 

A central file containing all pertinent information relative to
 
each participating farmer/groupement, and progress made in improving
 
goat management techniques is to be kept in the office. These files
 
should be as up-to-date as possible, and include such documents as
 
site interview forms, training information, and follow-up visit
 
reports. It is to be a "working file" to which all staff have access
 
and should be maintained by the TEC.
 

To keep record-keeping to a minimum, extension agents are to
 
maintain a daily journal in which they note information relevant to
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their field visits and activities on the farm. During the follow-up
 
visits, the agent should specifically record:
 

1) the situation at the site (availability of feeds,
 
feeding procedures, care of the goats, state of health of the herd,
 
state of maintenance for any facilities, etc.)
 

2) particular data kept by the farmer (number of
 
matings, dates of matings and ownership of goats mated, number of
 
births, number of kids, number of kids living)
 

NOTE: The actual data to be kept is to be determined
 
by the present staff based upon the information and evaluation
 
needs of the project in the future. Staff should also decide whether
 
or not this data should be collected in the journal, or recorded on
 
a simple form created specifically for this purpose.]
 

3) problems encountered, advice given, reactions of
 
farmers to advice given, other activities undertaken (castration,
 
health treatments, etc.).
 

This information is to go into the central file the day of the
 
visit.
 

The agents should also record pertinent information relevant to
 
other field visits, (site interviews, special cases, etc). This
 
would include actions taken, advice given, other staff members
 
available, reactions of farmers. Work on the farm should simply be
 
noted as such, i.e. escorted such and such visitors to the demon
stration farm, treated goats for external parasites, etc. The agents
 
can refer to their notes and/or journals during feedback sessions,
 
and when they write their monthly reports for the TEC. Those
 
reports should be succinct, and focus on pertinent field activities.
 

The TEC should also keep a record of his field visits, noting
 
such things as problems, farmer feedback, training/information
 
needs, points of progress at farmer sites. That information should
 
be shared with the extension agents and the Administrator. The TEC
 
submits a monthly report to the Administrator which briefly
 
summarizes the extension activities (number of visits by each
 
agent, sites visited) specific points of progress or problems, and
 
in-service training actions.
 

The other staff, including the Administrator and Veterinary
 
Agent, also keep records of their site visits. Those brief reports
 
focus on situations encountered, advice given or actions taken, and
 
farmer feedback. Again, this information is to be shared with
 
extension staff to help them in future field visits.
 

VI. CONCLUSION
 

The exact status of the project after May 31, 1987 remains uncertain.
 
Most of the suggestions and/or recommendations regarding training,
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extension and information dissemination made in this report lend them
selves to a long-term and continuing program. They have also been made
 
based on current resources and capabilities. Administrative staff should
 
therefore consider these recommendations in light of future changes. The
 
project however, will have available the farmer booklets, a resource
 
which should help staff in the promotion of improved goat raising and
 
farming techniques.
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INTRODUCTION
 

Animal feeding is an important component of all livestock production
 
systems. Under grazing and(or) free-roaming situations in the tropics,
 
feed availability or accessibility determines the level of production
 
and income from ruminant animals. Inadequate feed supplies result in
 
poor nutrition and(or) malnutrition which in turn reduces animal produc
tivity and income to the producer. In light of the above, the project
 
paper set forth as a project objective the compilation and inventory of
 
feedstuffs available in Haiti.
 

This section presents an inventory of the feedstuffs available in Haiti
 
with major emphasis on ruminant animals, particularly goats. It will be
 
useful in designing feeding systems or formulating rations for domestic
 
animals in animal-production projects or other multidisciplinary
 
projects where animals play a major role. Included in the inventory are
 
animal and plant products that can be used as feed. The plant feedstuffs
 
comprise native or introduced plants, crop residues, and agricultural
 
and agro-industrial by-products. The feedstuffs of animal origin
 
include products from marine animals, as well as by-products from the
 
production and slaughter of food animals.
 

Animals consume many introduced and native plants, including some that
 
are not well identified or known while grazing in the hills and
 
mountains; these plants are not included in this inventory. Rather,
 
products were included that are useful in supplementing or complementing
 
the diets roaming animals currently consume in the cut-and-carry systems
 
or in more intense, confined feeding systems.
 

Assessment of the total seasonal or regional availability of feedstuffs
 
was beyond the scope of this project. Statistics for feedstuffs are for
 
the most part nonexistent. Furthermore, production and availability of
 
agro-industrial by-products is quite variable and is subject to weather
 
conditions as well as economic and political situations.
 

This section of the report discusses four topics: 1) nutritional prin
ciples for feeding ruminants in the tropics; 2) feedstuffs available in
 
Haiti, incl,,Hng scientific and common names, the classification of the
 
feed, and the major nutrients supplied to ruminants and monogastrics; 3)
 
nutrient composition of feedstuffs; 4) some examples of nutritive value
 
of rations and ration formulation.
 

NUTRITIONAL PRINCIPLES FOR FEEDING RUMINANTS
 

Traditional feeding standards used in temperate countries have not
 
proven to be very practical in tropical countries. The levels of
 
production achieved when unconventional feed sources are used may be
 
considerably less than expected. This has led to the rejection of many
 
tropical feed resources which are apparently too low in digestible
 
energy to support acceptable production. Indiscriminate use of graill
based feeding systems, commonly practiced in temperate (developed) coun
tries, is expensive and inappropriate to most developing countries.
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Cognizant of the limitations in using traditional feeding standards,
 
this subsection provides some basic information on analyses of feed
stuffs which is useful in characterizing individual feedstuffs and
 
selecting feeds to mix complete rations.
 

There are several systems for analyzing feedstuffs. The proximate
 
analysis system takes into account crude protein, crude fiber, ether
 
extract, nitrogen-free extract, and ash. The total-digestible-nutrients
 
concept from this analysis system is widely used. A newer system -- the
 
fiber detergent system, following the techniques of Van Soest (1980) -
consists of determining two measures: 1) neutral detergent fiber (NDF),
 
the determination of cell wall fraction; and 2) acid detergent fiber
 
(ADF), the determination of ccllulose and lignin fractions. NDF is
 
negatively correlated with feed intake; ADF is negatively correlated
 
with feedstuff digestibility. Both proximate and fiber detergent
 
analyses, where available, are listed in feed composition tables
 
presented in 'his section.
 

A third system is one suggested by Preston and Lang (1986), which
 
categorizes feedstuffs by whether they supply fermentable carbohydrates
 
or nitrogen; theiL contribution to an efficient rumen ecosystem; and
 
whether they provide by-pass protein, by-pass starch and glycogenic
 
precursors, essential fatty acids, vitamins, and minerals. This system
 
presents a somewhat more practical approach to animal feeding in the
 
tropics where variety and availability of feedstuffs are limited. Each
 
category is briefly discribed below. Note that the acronyms used for
 
each category will be used in this section as feedstuffs descriptors.
 

Fermentable Carbohydrates (FC)
 

In the ruminant digestive system most of the carbohydrates -- whether in
 
soluble sugars, starch, or fibers -- are fermented in the rumen into
 
volatile fatty acids (VFA) that the animal uses as a main source of
 
energy. Primary feeds that provide fermentable carbohydrates are
 
pasture grasses, crop residues (straws from cereals), cut forages, high
biomass-producing crops (sugar cane, elephant grass), and agro
industrial by-products (molasses, citrus pulp, cereal brans).
 

Fermentable Nitrogen (FN)
 

A source of fermentable nitrogen is necessary in the basal diet to main
tain a sufficiently high level of rumen ammonia. There should be at
 
least 3 g of fermentable nitrogen for every 100 g of fermentable carbo
hydrates. The ammonia is used by the rumen microbes to synthesize
 
protein, which is eventually digested and absorbed by the host animal.
 
The most important source is urea. Rumen microbes and animal excreta
 
(poultry droppings and chicken litter) also fall into this category, as
 
do some high-protein forages (legume leaves, sweet potato and cassava
 
foliage). In this latter group the nitrogen is in the form of protein,
 
which is degraded into ammonia and then converted into microbial
 
protein.
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Rumen Ecosystem Stimulators (RES)
 

A feed that contributes to an efficient rumen contains certain physical
 
elements that maintain the motility and flow of the digesta and other
 
nutrients. These elements either stimulate the microbial growth (for
 
example, amino acids, peptides, and other unknown microbial stimulators)
 
or decrease the protozoal biomass. Green forage is a good source of
 
these elements; legumes are better than grasses since they also provide
 
by-pass protein. Normally, the requirements of the microbes can be met
 
if 20% of the dry matter in a diet is green forage.
 

By-pass Protein (BP)
 

Protein that escapes rumen fermentation and is digested in the small
 
intestine is called by-pass protein. By-pass protein not only comple
ments microbial protein but also increases the feed intake of the
 
ruminants in tropical environments. Legume leaves rich in tannins, fish
 
meal, and some oil meals contribute a slowly degradable protein that
 
provides amino acids and peptides for microbial growth and by-pass
 
protein for direct use of the animal.
 

By-pass Starch and Glucogenic Precursors (BS)
 

The starch in some feeds is degraded slowly in the rumen (maize, rice).
 
Some of the starch escapes fermentation, due to the physical or chemical
 
structure of the starch source. Other feed supplements increase the
 
proportion of propionic acid relative to other VFA (e.g., poultry
 
litter). These two processes increase the efficiency with which
 
metabolizable energy is used by the animal for production.
 

Essential Fatty Acids (EFA)
 

Essential and other long-chain fatty acids increase the efficiency with
 
which feed in low-fat diets is used for milk production. At the same
 
time, high-fiber diets (crop residues) containing more than 5% lipids
 
depress fiber digestion. Protected fats, which escape rumen
 
degradation, increase the value of the feed, particularly as it is used
 
for milk production. Sources of fatty acids are oilseed meal (from
 
expeller cakes), milling by-products (brans), and animal fat.
 

Vitamins (V)
 

Given the nature of ruminant digestion, most of the vitamins are synthe
sized in the rumen and absorbed by the animal. Two important vitamins,
 
A and E, must be provided in the feed. These vitamins are adequately
 
provided in the fresh forage and are stored in the body to be used
 
during the dry season.
 

Minerals (H)
 

The two main essential minerals are calcium and phosphorus. In general,
 
legumes are a good source of calcium and cereals provide phosphorus.
 
Sulphur should be available in adequate amounts for efficient rumen
 
function. Unless there is a clear deficiency of a minor mineral
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(selenium, zinc, copper, cobalt) related to a particular area or soil, a
 
diet containing a variety of feed ingredients will supply an adequate
 
amount and balance of the minor elements. However, it is a good prac
tice to provide these elements in a mineralized salt block, with other
 
supplements, or in the complete diet.
 

FEEDSTUFFS AVAILABLE IN HAITI
 

There has not been a concerted effort in Haiti to catalog, categorize,
 
and publish an inventory of feedstuffs available in the country. A
 
complete inventory, including actual nutrient analyses of the feeds and
 
estimation of quantities available nationwide would require a
 
considerable financial input and was beyond the scope of this project.
 
The inventory presented in table 1 identifies some 128 potential
 
feedstuffs available in the country and categorizes each feed according
 
to the previously described system proposed by Preston and Lang (1986).
 
An explanation to the column headings of table 1 follows.
 

Scientific name The technical scientific name is presented
 
and variety whenever available.
 

Common name 	 The common name is given in English and French
 
or Creole when known.
 

Part of plant,
 
animal, or
 
feed product This column contains information on the part of
 

the plant (aerial, leaves, roots, etc.) that
 
constitutes the feedstuffs or the kind of
 
product (bran, blood meal, droppings), the time
 
of harvest (bloom, dough stage, 13-43 days,
 
etc.), and the way the feed has been processed
 
(sun-cured, ensiled, ground, etc.).
 

Feedstuffs
 
classification
 

1. 	 dry forages and roughages, products with more than 18%
 
fiber
 

hay (legume, nonlegume)
 
straw
 
fodder (aerial part with ears, husks, or heads)
 
stover (aerial part without ears, husks, or heads)
 
other products with more than 18% fiber (hulls,
 
shells)
 

2. pasture, range 	plants, and green-cut forages
 

3. 	silages
 

6
 



4. 	energy foods, products with less than 20% protein and 18%
 
fiber (cereal grains)
 

mill by-products
 
fruits
 
roots
 

5. 	 protein supplements, products with 20% or more of protein
 
origin: animal, avian, marine, plant
 

6. 	mineral supplements
 

7. 	vitamin supplements
 

Main 	nutrients supplied
 
FC Fermentable carbohydrate
 
FN Fermentable nitrogen
 
RES Rumen ecosystem stimulators
 
BP By-pass protein
 
BS By-pass starch
 
EFA Essential fatty acids
 
Minerals (Ca = calcium, P = phosphorus)
 

Ingredient number
 
Refers to the number of the ingredient (1-128) as
 
listed in table 2.
 

Observations SF 	 Refers to the potential use of the feedstuffs
 
for monogastrics, particularly swine. The
 
letters in parentheses indicate the main
 
nutrient supplied for these animals:
 

(P) 	protein (EFA) essential fatty acids
 
(E) 	energy (Ca) calcium
 
(M) 	mineral
 

There are also comments on the types of animals
 
(e.g., sows), and how to treat the product
 
before giving it to the animals.
 

NUTRIENT COMPOSITION OF FEEDSTUFFS
 

Nutrient composition of the feedstuffs included in the inventory tables
 
are shown in table 2. This information is a component of the
 
computerized program (MIXIT-2, Agricultural Software Consultants) used
 
by project staff in ration formulation and calculation of ration
 
nutritive value. Up to 29 nutrient categories are listed for each of
 
the 128 feedstuffs inventoried. Some nutrient values were obtained from
 
several published sources (see bibliography) and are not specific to
 
Haiti, but represent averages for the Caribbean and(or) Latin American
 
region. Other nutrient values were provided by Florida A&M University's
 
feed evaluation project in Haiti. The values in table 2 will have to be
 
revised as additional information on nutrient composition is published
 
by Florida A&M.
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Table 1. List of feedstuffs available in Haiti.
 

Scientific Common Part of Plant, Feedstuff 
Name and Name Animal, or Classification 
Variety Feed Product 

Agave Henequen Pulp 1 

fourcroydes
 

Amaranthus Amaranth Aerial part 2 

viridis fresh
 

Andropogon Angleton 	Aerial part 2 


nodosus Bluestem 	fresh
 

Hay 	 1 


Animal 	 Blood 5 

cooked
 
dried
 

Bones 5 

cooked
 

Bones 6 

ashed
 

Arachis Peanut Aerial 1 

hypogea part
 

without nuts,
 
sun-cured
 

Hulls 	 1 


Straw 	 1 


Bambusa Bamboo Leaves 1 

vulgaris dried
 

Main Nutrients 

Supplied 


PC 


FN 


FC 


FC 


FN,BP 


FN,M 


M 


PC 


FC 


FC 


PC 


Ingredient 

Number
 

I
 

98 


-

99
 

2 


3 


100 


4
 

5
 

6
 

101
 

Observations
 

SF(E,P)
 

SF(P)
 

SF(P,M)
 

SF(M)
 



Table 1. List of feedstuffs available in Haiti. 
 (Continued)
 

Main Nutrients Ingredient 

Scientific 

Name and 

Variety 


Boehmeria 


nivea 


Bos spp. 


Cajanus 


cajan 


Calliandra 


Canavalia 

ensifornis 


Calcium 


carbonate
 

Calcium 


phosphate
 

Cassia 


emarginata 


Cenchrus 

ciliaris 


Common 
 Part of Plant, Feedstuff 

Name Animal, or Classification 


Feed Product
 

Ramie 	 Aerial part 2 

fresh
 

Cattle 	 Milk 
 4 


Whey
 

Pigeon Aerial part 2 

pea fresh
 

Pois Congo
 
Aerial part 1 

hay
 

Pod husks 2 


Leaves, fresh 2 


Jackbean Aerial part 
 2 

fresh
 

Seeds 
 5 

cooked
 

6 


Dical 
 6 


Bois Cabrit Leaves 
 2 

fresh
 

Buffel Aerial part 
 2 

grass fresh
 

Observations
 

SF(E,P)
 

SF(E,P)
 

SF(P)sows
 

SF(P,E)
 

Supplied 


FC,FN 


FC,FP 


FC,FN 


FC,FN 


FC 


FN,FC 


FC,FN 


FN,BP 


Ca 


CaP 


FN,FC 


FC 


Number
 

102 


103 


7 


8
 

104
 

125
 

105
 

106 


9
 

10
 

128
 

11
 



0 

Table 1. List of feedstuffs available in Haiti. (Continued)
 

Part of Plant, Feedstuff
Scientific 

Name and 

Variety 


Centrosema 


pubescens 


Citrus limon 


Cocos 

nucifera 


Coffea 

arabica
 

Cynodon 

dactylon 


Cynodon 

Nlemfuensis 


Desmodium 

uncinatum 


Dolichos 

lablab 


Common 

Name 


Butterfly 


pea 


Lemon 


Coconut 

Cocoye
 

Coffee 


Bermuda, 

coastal 


African 

Star grass 


Silverleaf 


Fyacinth 


Main Nutrients 

Supplied 


FN,FC 


FC 


FC,FN 


FC,EFA 


FC 


FC 


FC,FN 


FC 


FN,FC 


FN,FC 


FN,FC 


Ingredient 

Number
 

12
 

13 


14
 

107 


15
 

16
 

108
 

109
 

110
 

17 


ill 


Observations
 

SF(E)
 

SF(E)
 

SF(P)
 

SF(P)
 

Animal, or 

Feed Product
 

Aerial part 


fresh
 

Pulp 


Leaves 


Copra 


Pulp 


Aerial part 

fresh
 

Aerial part 

fresh
 
15-28 days
 

Aerial part 

fresh
 
43-56 days
 
Aerial part 

fresh
 

Aerial part 

fresh
 

Aerial 

sun cured
 

Classification 


2 


4 


2 


4 


1 


2 


2 


2 


2 


2 


1 




Table 1. List of feedstuffs available in Haiti. (Continued)
 

Part of Plant, Feedstuff
Scientific 

Name and 

Variety 


Erythrina 


poeppigiana 


Fish 


Gallus 

domesticus 


Gliciridia 


sepium 


Glycine max 


Gossypium 

spp. 


Grains 


Ipomoea 

batatas 


Common 

Name 


Coral 


bean
 

Hen 

Chicken 


Shad 


Soybean 


Cotton 


Sweet 

Potato 

Patate
 

Main Nutrients 

Supplied 


FN,FC 


BP,FN,EFA 


FN 


FN 


FN,FC 


FN,BP 


FC,FN 


BP,FN 


BP,BE,EFA 


FC,FN 


FC,FN 


FC,FN 


Ingredient 

Number
 

126
 

18 


19
 

97
 

112
 

20 


21
 

22 


23
 

24
 

25
 

26
 

Observations
 

SF(P,EFA)
 

SF(P)
 

SF(P)
 
treated with
 
iron sulfate
 

Animal, or 

Feed Product
 

Leaves, fresh 


Meal 


Chicken 

litter
 

Poultry 

droppings
 

Aerial part 


fresh
 

Meal 


Hulls 


Seedmeal 


Seed 


Leaves 


Brewers 

dried
 

Aerial part 

fresh
 

Classification 


2 


5 


5 


5 


2 


5 


1 


5 


5,4 


2 


5 


2 




Table 1. List of feedstuffs available in Haiti. (Continued)
 

Scientific 

Name and 

Variety 


Ipomea 

tiliacea 


Leucaena 

leucocephala 


Limestone 


Macroptilium 

atropurpureum 


Manihot 

esculenta 


Melinis 

minutiflora 


Mineral Mix 


Moringa 


Common 

Name 


Bois 

Patate 

Marron
 

Leucaena 

Delin 


Siratro 


Cassava 

Manioc 


Molasses 

grass 


Drumstick 


Part of Plant, Feedstuff 

Animal, or Classification 

Feed Product
 

Aerial part 2 

fresh
 

Leaves 2 

fresh
 

Leaves 5 

sun-dried
 

Ground 6 


Aerial part 2 

fresh
 

Aerial part 2 

fresh
 

Root peelings 4 


Root 4 


Aerial part 2 

fresh
 

6 


Leaves 2 


Main Nutrients 

Supplied 


FN,FC
 

FN,FC 


FN,FC 


Ca 


FN,FC 


FN,FC 


FC 


FC 


FC,FN 


M 


FN,FC 


Ingredient 

Number
 

27 


95 


121 


122 


28
 

29
 

30
 

31
 

92 


123
 

Observations
 

SF(P)
 

SF(P)
 

SF(Ca)
 

SP(PE) sows
 

SF(M)
 

pterygosperma tree fresh
 

Benzolive Fruit 2 FN,FC 124
 



Table 1. List of feedstuffs available in Haiti. (Continued)
 

Part of Plant, Feedstuff
Scientific 

Name and 

Variety 


Mucuna 

deeringiana 


Musa spp. 


Neonotonia 

wightii
 

Oryza sativa 


Oyster shell 


Panicum 

coloratum 


Common 

Name 


Velvet 

Bean 


Banana 


Glycine 


Rice 

Riz
 

Guinea 

grass 


Main Nutrients 

Supplied 


FN,FC 


FN 


FN,FC 


FC 


FC 


FC 


FN,FC 


FC,BS 


FC,BS 


FC 


FC 


Ca 


FC 


Ingredient Observations
 
Number
 

113 SF(P,E)
 

114 SF(P,E)
 

32 SF(P)
 

33 SF(E)
 

34 SF(P)
 

35
 

115 SF(P)
 

36
 

37
 

38
 

39
 

94 SF(Ca)
 

116
 

Animal, or 

Feed Product
 

Aerial part 

fresh
 
Seeds 


Leaves 


Stem 


Fruit 


Peels 


Aerial part 


Bran 


Bran, cooked 


Hulls 


Straw 


Ground 


Aerial part 

fresh
 

Classification 


2 


5 


2 


1 


4 


4 


2 


1 


1 


I 


1 


6 


2 




Table 1. List of feedstuffs available in Haiti. (Continued)
 

Scientific Common Part of Plant, Feedstuff Main Nutrients 

Name and Name Animal, or Classification Supplied 

Variety Feed Product
 

Panicum Aerial part 2 FC,FN 
maximum fresh 

Aerial part 2 FC,FN 
fresh 
15-28 days 

Aerial part FC,FN 
fresh 
43-56 days 

Aerial part 2 FC,FN 
fresh, late 

Aerial part 2 FC,FN 
hay 

Pennisetum Kikuyo Aerial part 2 FC,FN 
clandestinum grass fresh 

Pennisetum Elephant Aerial part 2 FC,FN 
purpureum grass, fresh 

Napier 
Aerial part 2 FC,FN 
fresh 
29-42 days 

Aerial part 2 FC,FN 
fresh 
43-56 days 

Aerial part 2 FC,FN 
fresh, late 

Ingredient 
Number 

Observations 

40 

41 SP(E,P) sows 

42 

43 

44 

47 

48 

49 

50 

51 



Table 1. List of feedstuffs available in Haiti. (Continued)
 

Scientific 

Name and 

Variety 


Phaseolus 

vulgaris 


Prosopis 

vulgare 


Pueraria 

phaseoloides 


Saccharum 

officinarum 


Common 

Name 


Bean 


Mesquite 

Bayahonde
 

Kudzu, 

tropical 


Sugarcane 

Cdnne 

Sucre
 

Part of Plant, Feedstuff Main Nutrients 

Animal, or Classification Supplied 

Feed Product
 

Aerial part 
sun-cured 

1 FC,FN 

Aerial part 
sun-cured 

1 FC,FN 

Leaves, fresh 2 FN,FC 

Pods 1 FC,FN 


Browse with 2 FN,FC 

seeds
 

Aerial part 2 FN,FC 

fresh
 

Aerial part 1 FN,FC 

hay
 

Aerial part 2 FC 

fresh
 

Tops fresh 2 FC 


Bagasse 1 FC 


Molasses 4 FC 


Molasses 4 FC 

high test
 

Stalks 2 FC 


Ingredient 
Number 

Observations 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

SF(E) 

SF(E) 

r, 



Table 1. List of feedstuffs available in Haiti. (Continued)
 

Scientific 
Name and 

Common 
Name 

Part of Plant, Feedstuff 
Animal, or Classification 

Main Nutrients 
Supplied 

Ingredient 
Number 

Observations 

Variety Feed Product 

Juice 4 FC 65 

Samanea Saman Leaves fresh 2 FN,FC 117 
saman Rain tree 

Pods 4 FC,FN 118 SF(P,E) 

Sodium Salt 6 Sodium 93 SF(M) 
chloride 

Sorghum Sorghum Aerial part 1 FC 66 
Vulgare Petit Mil sun-cured 

Aerial part 1 FC 67 
mature, sun
cured 

Heads, 
sun-cured 1 FC,FN 68 

Aerial part 2 FC,FN 69 
fresh, early 
bloom 

Aerial part 2 FC,FN 70 
fresh, dough 
stage 

Aerial part 2 FC 71 
fresh mature 

Aerial part 
ensiled, dough 
stage 3 FC 72 



Table 1. List of feedstuffs available in Haiti. (Continued)
 

Scientific Common Part of Plant, Feedstuff Main Nutrients Ingredient Observations 
Name and Name Animal, or Classification Supplied Number 
Variety Feed Product 

Aerial part 
ensiled 3 FC 73 

Mature 

grain 4 FC 74 SF(E) 

Bran 4 FC,FN 119 SF(E,P) 

Sorghum Sudan Aerial part 2 FC 75 
sudan grass fresh 

Theobroma Cacao Hulls 1 FC,FN 76 
cacao 

Themeda Mme Michel Aerial part 2 FC 127 
guadrivalvis fresh 

Triticum Wheat Mill feed 4 FC,FN 77 SF(E,P) 
aestivum bl4 

Tripsacum Guatemala Aerial part 2 FC,FN 120 
laxum grass fresh 

Urea Urea 5 FN 91 

Zea mays Maize Aerial part 1 FC 78 
Mais sun-cured 

Stalks nature 1 FC 79 

Cobs 1 FC 80 



Table 1. List of feedstuffs available in Haiti. (Continued)
 

Scientific Common Part of Plant, Feedstuff Main Nutrients Ingredient Observations
 
Name and Name Animal, or Classification Supplied Number
 
Variety Feed Product
 

Aerial part 
fresh 

2 FCFN 81 

Aerial part 
fresh 
mid-bloom 

2 FC,FN 82 

Aerial part 
fresh, dough 
stage 

2 FCFN 83 

Aerial part 
ensiled 
milk stage 

3 FC,FN 84 

Aerial part 
ensiled 
dough stage 

3 FCFN 85 

Zea mays Maize Ears 
Mais 

Grain 

4 

4 

FC 

FC 

86 

87 SF(E) 

Grain yellow 4 FC 88 SP(E) 

Bran 4 FC,FN 89 SP(E,P) 

Germ 5 FN,FC 90 SP(P,E) 



Table 2. Nutrient composition of feedstuffs.
 

Agave F. 
 Animal Arachis, Arachis, Cajanus, Cajanus
Henequen Animal Bones, Arachis, Peanut Peanut Pigeon Pea 
 Pigeon Pea Calcium
Pulp Blood Cooked Peanut Hay Pods Straw Fresh 
 Hay Carbonate
-1-* -2- -3-
 -4- -5- -6- -7-
 -8- -9'. DRY MATTER 1 15.811 
 93.111 89.11 
 89.11 91.068 06.11 26.011 
 93.DB 94.811
2. DE Mcal/kg 1.938 3.731 6.781 
 2.281 .891 3.913 2.861 
 2.518 1.111
3- HE Mcal/kg 3.3og 3.161 3.33 1.819 
 8.731 1.751 8.8.3 
 8,039
4. NE& Mcal/kq 9.5og 2.161 8.333 

3.33
 
1.89D 1.738 9.661 
 3.93 3.333 a.1135. NEg Meal/kg 3.00 1.410 .3111 9.439 1.50 6.338 
 8.93 9.811
6. NElac. Neal/kg 98.29 1.961 1.113 

1.13
 
1.121 8.389 9.493 3.D8 
 3.393 1.117, TDN % 43.808 85.D6 17.618 58891 23.aaa 
 21.018 64383 56.91D 
 3.33
8. Protein 1 
 8.139 82.811 23.211 9.833 
 7.129 5.712 18.223 16.839 
 3.319- Cellulose 1 
 8.88 ,63.3 8.18 8.D6 8.85 9.65 8.D3 
 9,393 98.33
10. Fiber 1 23.718 1.211 1.83 31.29 57.39 
 57.291 37.488 39.418 8.1
I1. Lignin % 3.66 9.13
8.36 
 6.3 8.06 9.59 6.38 0.63 3.8912. ADF 
 1 3.333 
 3.61 9.333 1.33 59.199 3.353 3.63 1.633 1.33
13. Cell Walls % 1,931 3,333 1,631 
 1,199 67,555 3,539 6,38 3,119 
 3,333
14. Calciu1 
 933 9.481 24.523 1.121 8.249 1.93 1.983 9.611 
 36.791
15. Chlorine X 5.963 9.251 3.93 9.80 6.555 0.105 0.013 3.88 
 0.383
16. Cobalt ;pa 1.93 9.55 9.33 
 8.072 2.198 3.281 
 3.111 3.33 1.169
17. Copper ppm 
 96.9 8.213 17.83 8.62 
 16.305 0.001 6.959 98.01 
 5.910
18. Iron ppm 9.138 2784.83 2611.111 
 1.39 285.53 ,85.3 8.181 1.18 1.18
19. Magnesium % 6.333 1.228 8.321 1.453 
 9.155 9.99 
 .,** D.... 1.9.
20. Manganese ppm 1.93 
 6.461 B.281 1.881 62.688 8.811 3.33 .881
21. Phosphorus 1 .133
8.33 1.243 18.683 1.140 9.969 .131 3.179 8.189 
 .31122. Potassium 1 
 .111 B.191 8.|1 1.251 8.876 3.113 
 1.18 3.13 1.1123. Sodium 1 
 8.66 1.39 5.531 1.13 3.121 .188 1.13 3.33 
 3.313
24. Sulphur 1 8.06 
 1.343 2.448 1.218 
 3.98 3.333 3.39 3.33l 
 1.1125. Zinc 
 ppm 3.393 3.81 1I.81I 3.33 
 22.318 8.61 0.333 LOU1
26. Vit. A lU/kg 1.111 .131 

3.33 
3.03 12641.11 321.88 1.33 1.311 1.11 1.13i
27. Vit. E ppm 3.333 9.OD 
 3.11 3.81 3.359 3.33 3.13 1.313 3.3328. NPN 1 *.66 3.333 .113 9.33 ,83.8 3.11 1.131 0.111
29. Selenium ppm i.66 3.|i 1.11 
1.313 3.13 
 16.93 3.333 
 1.11 3.311 3.O3 

* 
This ingredient number corresponds to the ingredient number listed in Table 1.
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Calcium Centro- Coffee 
Phosphate, 
Dical 

-10-
Cenchrus 

-11-

sema, 
Fresh 

-12-

Citrus, 
Lime Pulp 

-13-

Cacao 
Leaves 
-14-

Arabica 
Pulp 
-15-

Cynodon 
Bermuda C. 

-16-

Dolichos 
Hyacinth 

-17-
Fish Heal 

-18

1. DRY MATTER 1 
2. BE Mcallkg 

97.181 
3.333 

24.111 
2.531 

24.111 
2.911 

23.111 
3.271 

47.999 
2.898 

47.181 
2.728 

31.111 
2.513 

19.191 
8.11 

3.133 
8.333 

3. HE caII/kq i.11 3.11 1.11 3.191 9.936 6.311 3.833 3.3l 1i.i 
4. NE. 
5. NEg 

Mcal/kg 
ncal/kg 

1.811 
3.118 

1.18 
1.11 

0.811 
8.i11 

1.311 
.133 

6.310 
9.9,3 

9.898 
.8.11 

1.813 
1.111 

8.219 
1.11 

8.181 
1.11 

6. NElact. fcalkg 3.333 3.338 3.33U 0.333 9.118 9.088 9.883 9.393 3.333 
7. TDN 1 1.119 57.391 65.911 74.208 65.691 61.709 56.781 1.111 8.311 
8. Protein 1 1.393 9.139 21.113 18.699 16.001 19.409 11.133 20.218 3.933 
9. Cellulose 1 8.319 8.191 6.111 1.393 9.183 8.123 3.9611 8.933 3.33 

10. Fiber 1 3.899 33.511 31.313 13.509 27.38 19.499 35.139 34.501 3.393 
11. Lignin 1 3.13 3.333 3.13U 3.333 9.393 9.939 1.311 0.113 l.Ill 
12. AF 1 1.811 9.339 1.191 1.U 9.399 9.098 3.l8 8.l88 3.33l 
13. Cell Walls 1 3.999 9.333 .111 3.339.9 6.968 8.99 1.89 9.33 1.1t 
14. Calcium 1 24.299 6.378 1.311 2.429 9.99 1.348 1.319 5.098 9.393 
15. Chlorine 1 3.381 9.111 9.339 6.5.838 9.iit 0.80 9.999 1.11 I.il 
16. Cobalt 
17. Copper 

ppa 
pps 

2.938 
9.111 

Z.989 
9.698 

1.61% 
1.911 

9.983 
25.969 

3.89H 
9.819 

Z.tU6 
9.929 

9.939 
3.999 

8.133 
3.993 

U,113 
9.698 

18. Iron ppm 9.39 9.9e.001 9.U06 .. 860 3.933 9.933 
19. Magnesium 1 3.Ui1 3.339 3.333 3.393 3.680 1.339 1481 3.33K 3.133 
20. Manganese ppm 3.289 34.193 1.113 9.99 9.919 6.9 12.088 3.18 3.311 
21. Phosphorus 1 18.928 .236 1.311 6.126 3.383 3.283 8.458 2.171 3.133 
22. Potassium Z 3.a1 2.451 .111 1.613 3.939 9.11 2ill 9.31 3.913 
23. Sodium 1 9.133 1.11 9.333 1.1l 1.93 3.939 3.111 3.I11 1.11 
24. Sulphur 1 9.3D3 9.31 1.1.D8.811 1.118 .618 3.31 3.33 1.03 
25. Zinc ppm 3.113 3.191 3.113 l.11 .093 1.916 22.11 1.11 3.iU3 
26. Vit. A lU/kg 3.81l 3.313 8.11 3.83 9.393 1.1| 1.831 3.333 3.U33 
27. Vit. E ppm 1.U3 1.1 .111 1.13 9.999 9.196 3.Ii 3.131 1.11 
28. MPN 1 3.9l9 3.U13 8.333 1.331 3.99 9.39 1.113 1.113 ".U33 
29. Selenium ppm 1.133 i.33l i.333 I.333 3.333 3.339 i.333 i.3i3 1.111 



Ipoea Leucaena 
Gallus Glycine Glycine Gossypium Sveet Leuco-
Chicken Soybean Soybean Cotton Gossypium Gossypium Grains, Potato cephala 
Litter Meal Hull Meal Cottonseed Leaves Brevers Leaves Leaves 
-19- -20- -21- -22- -23- -24- -25- -26- -27

1. ORY MATTER 1 99.11 91.366 92.61 92.613 92.5%1 0.636 92.118 16.8l3 27.111 
2. DE Mcal/kg 1.541 3.881 3.141 3.351 4.271 9.186 3.171 2.596 3.328 
3. HE Mcal/kg 1.261 3.183 3.110 2.753 8.896 8.811 .61 3.818 1.11 
4. NE Mecal/kg 8.811 2.121 9.11 1.768 1.111 9.888 1.111 1.11 1.193 
5. NEg Mcal/kg 9.33 1.453 6.333 1.149 3.11 1.18 9.333 3.3U .8il 
6. NElac. Mcal/kg 1.111 2.941 1.1 1.743 6.118 6.686 3.16 3.383 0.11 
7. TDN 1 35.83 8B8.38 69.11 76.313 96.899 1.118 69.688 58.716 75.363 
8. Protein % 31.396 49.911 13.518 45.299 22.99 3.86 27.611 14.611 22.133 
9. Cellulose 1 9.393 1.39 3.83 1.318 3.998 .810 6.983 0.311 8.181 
10. Fiber % 16.883 6.511 36.413 13.389 21.581 1.191 16.793 23.488 18.291 
11. Lignin Z 1.21 8.661 9.368 1.811 6.66 .399 6.133 3.333 3.333 
12. ADF 1 8.8 1.118 9.833 17.811 8.98 9.199 1.386 3.89 3.386 
13. Cell Walls 1 1.311 9.389 1.813 8.619 8.110 1.383 9.393 3.193 8.813 
14. Calcium 1 2.418 8.341 6.511 8.181 8.158 8.193 9.320 2.581 2.211 
15. Chlorine 1 9.016 2.643 1.363 6.653 9.660 0.163 9.31e 0.983 8.801 
16. Cobalt pp. 9.380 25.411 9.933 9.165 1.83 1.998 8.967 6.86 9.139 
17. Copper pp. 0.698 9.159 8.886 21.6O 54.68 8.019 23.199 8.383 083 
18. Iron pps 51.111 133.111 9.118 8.896 1.996 1.111 9.88 1.811 1.893 
19. Magnesium 1 9.443 9.333 9.393 1.591 9.38 6.909 6.36 6.88 1.@@@ 
20. Manganese pp. 225.889 32.416 6.36 22.993 13.199 8.83 Z4.411 3.336 1.116 
21. Phosphorus I 1,811 8.718 0.230 1.211 8.730 3.888 1.57 8.711 9.171 
22. Potassium 1 I.I61 2.211 1.111 1.528 1.290 3.18 1.111 1.561 1.111 
23. Sodiul 7 8.541 3.381 1.313 6.150 0.3 8.118 6.618 3.363 3.31 
24. Sulphur 1 1.383 8.478 3.80 1.283 1.181 1.181 9.1U1 i.I91 1.1l 
25. Zinc pp. 235.68 47.911 6.833 68.28 6.333 3.0183 3.O3 3.833 1.333 
26. Vit. A lU/kg 6.119 81.63 1.161 1.111 1.198 1.191 1.111 1.6 6.111 
27. it. E ppe 3.383 D.313 3.113 3.388 3.831 6.888 3.333 3.313 1.13 
28. MPH 1 3.393 1.111 6.116 1 .111 1.3.3 1.6i 11 .li6 1.116 
29. Selenium pp. 6.163 1.311 6.16 3.666 3.1i3 3.111 1.i11 1.333 1.813 



Hanihot Manihot Manihot Helinis Musa Musa Musa Musa 
Cassava 
Leaves 

Cassava 
Peel 

Cassava 
Root 

Molasses 
Grass 

Banana 
Leaves 

Banana 
Stem 

Banana 
Fruit 

Banana 
Peels 

Oryza 
Rice Bran 

-28- -29- -30- -31- -32- -33- -34- -35- -36
1. DRY MATTER % 26.11 88.311 37.101 27.11 19.110 5.118 28.911 15.318 91.110 
2. DE hcallkq 3.881 3.691 3.761 2.bOf 2.218 6.338 9.333 1.311 2.188 
3. HE hcal/kg 1.118 1.111 1.101 8.113 1.813 3.111 1.111 2.183 1.11 
4. NEn 
5. NEg 

Mcal/kg 
hcallkg 

1.011 
1.11 

1.11 
1.111 

.8D1 
i.13 

3.93 
1.11 

1.170 
6.286 

06.31 
1.11 

3.31 
3.11 

6.18 
1.19 

3.ig 
1.33i 

6. NEIac. Mcal/kg 1.311 1.311 1.111 8.811 1.110 8.311 1.113 8.011 1.113 
7. TI 1 69.893 83.711 85.311 63.Ui3 51.163 1.113 i.133 1.ol 47.11U 
8. Protein 1 25.511 5.513 3.501 9.411 15.790 2.418 4.811 7.711 8.311 
9. Cellulose 1 1.1i1 1.11.1 1.11 1.1111.1 .6 3.13 1.11 8.1 
10. Fiber Z 15.31 6.613 4.311 31.211 23.310 26.518 3.313 13.113 27.911 
11. Lignin 1 8.1 1 .111 1.. 1.11 1.111 6.186 1.11 3.3i3 1.311 
12. 
13. 

ADF 1 
Cell Walls 1 

6.1i1 
1.1ii 

3.333 
1.iU1 

3.333 
l.lii 

1.11 
l.lii 

3.131 
1.111 

2.18 
8.i61 

1.133 
i.i1i 

3.21 
i.l1l 

3.1ii 
1.11U 

14. Calcium 1 2.620 1.361 0.261 1.313 1.21 1.161 .311 8.018 1.313 
15. Chlorine 1 3.393 3.161 1.6U 1.61 1.116 1.88 1.181 3.111 1.111 
16. Cobalt ppm .111 .131 1.11 1.311 1.011 3.699 3.013 8.811 1.33 
17. Copper pp. 9.911 1.161 11.11 21.501 8.091 9.333 3.393 8.393 312.931 
18. Iron ppm 0.310 1.11 1.111 8.11 3.393 0.393 8.11 1.118 3.31 
19. Magnesium 1 I.I1I 1.861 1.1 1 1.111 1.320 1.6l .111 1.11 1.11 
20. Manganese ppm 359.333 3.113 19.933 83.693 1.191 8.319 1.111 1.113 316.113 
21. Phosphorus 1 6.228 1.141 1.16l 1.181 1.71 1.221 l.l11 1.111 1.181 
22. Potassium 1 1.11 l.11 1.191 1.133 8.118 0.666 .1111.131 1.181 
23. Sodium 1 1.11 3.31 I.11 1.311 3.11 1.111 1.i01 1.111 3.3il 
24. Sulphur 1 1.331 3.131 .313 i.11 3.311 i.lil 1.13 3.333 1.11 
25. zinc pps 1.101 I.Ul3 l.333 79.16 l.333 3.338 3.13l l.lll 3.lU3 
26. Vit. A lU/kg 1.113 1.111 1.l11 l.311 1.11 3.391 3.333 3.331 3.3li 
27. Vit. E ppm 3.336 3.19l 1.633 1.1i 1.111 1.111 1.Ul3 i.6U3 1.11 
28. NPN 1 1.11 0.111 1.11 3.333i.111 .11 i.313 1.31 1.1l 
29. Selenium ppm 1.611 1.lil I.lU3 i.lll 3.1Ul 3.11 3.111 i.i33 1.111 



Panicum Panicum Panicum 
maximum maximum maximum Panicum Panicum 

Oryza Guinea Guinea Guinea maximum maximum Pennisetum 
Rice Bran, Oryza Oryza Grass Grass Grass Guinea Guinea ciliare 
Cooked Rice Hulls Rice Stray Fresh 15-28 Days 43-56 Days Grass, Late Grass Hay Buffel 

-37- -38- -39- -40- -41- -42- -43- -44- -45

1. DRY MATTER 1 1.199 91.693 89.3M 27.16 19.111 22.96 24.18 89.18 93.639 
2. DE Mcal/kg 9.939 1.763 1.811 2.611 2.578 2.468 2.440 2.218 2.141 
3. ME McalIkg S.s6e.160 1.90 9.339 9.191 8.699 9.933 1.819 8.811 

4. NEa Mcal/kg 9.999 9.89 9933 1.99 3.999 9.199 9.933 1.179 3.330 
5. NEg Mcal/kg 8.119 3.619 8.6o 9.1916 3.999 0.99 8.116 1.28 1.m01 
6. NElac. Mcal/kg 9.939 9.939 9.193 9.993 3.999 9.339 9.338 1.113 3.33, 

7. TDN % 9.69 49.99 9.999 59.396 58.299 55.891 55.26 58.398 48.56 

8. Protein X 6.393 4.591 4.899 11.339 12.211 8.899 11.41 7.691 7.911 

9. Cellulose 1 3.909 9.619 3.301 9.993 9.368 9.819 8.693 .611 1.16 

10. Fiber % 9.91 42.198 31.781 33.893 3.991 36.298 35.919 31.539 38.481 

11. Lignin 1 0.393 3.33 9 .125 0..69 9 .631 1.130 0.0199 9.10 1.913 

12. ADF 1 9.399 9.933 9.999 6.90 9.999 9.393 3.93 3.111 1.60! 

13. Cell Walls % 9.69 9.996 *.801 9.999 1.912 9.699 3.906 3.D6 9.393 

14. Calcium 1 3.099 0.321 9.299 9.399 9.869 1.728 9.519 9.539 3.333 

15. Chlorine X 0.199 9.999 0.01 2.999 9.093 9.699 9.99 9.639 9.091 
16. Cobalt ppm 9.020 Z.00 0.221 9.956 0.1.1 0.21 a.9a.333 9.133 
17. Ccpper poa 0.129 253.520 0.210 27.498 9.200 9.9 31.590 9.301 8.99 
18. Iron ppm 9.999 0.900 0.999 9.999 1.909 9.999 9.909 9.339 9.999 
19. Magnesium % 9.309 0.999 9.193 0.190 9.02 9.09 9.966 0.399 9.193 
20. Manganese ppm 9.999 454.920 0.801 195.408 9.119 9.199 184.199 9.199 3.191 
21. Phosphorus 1 6.699 6.219 0.369 8.231 9.36 1.289 9.248 1.070 9.86 
22. Potassium 1 9.199 9.448 2.999 3.999 9.993 8.711 2.138 1.019 9.993 
23. Sodium % 3.399 9.999 8.028 9.099 6.099 3.999 9.939 9.83 1.131 
24. Sulphur 1 9.399 9.999 9.999 3.996 9.199 9.999 9.999 8.139 3.339 
25. Zinc ppm 9.996 0.999 9.999 9.999 9.999 9.66 42.818 9.98 1.191 
26. Vit. A IU/kg 9.390 0.299 9.909 9.999 3.399 9.3.818 9.09. 8. 111 
27. Vit. E ppm 9.80.99 9.. 9. 0.999 3.898 3.89 9.393 9.063 3.333 
28. NPN 1 3.999 9.961 9.181 9.989 3.393 9.113 9.9998.181 .399 
29. Selenium ppm 1.113 3.398 3.999 1.593 3.339 9.636 3.399 9.636 9.83 



Pennisetum 
Pennisetum clandes- Fennisetum Pennisetum Pennisetum 
ciliare 
Buffel 

tinum 
Kikuyu 

Pennisetum 
purpureum 

purpureum 
Napier 

purpureum 
Napier 

purpureum 
Napier 

Pennisetum 
purpureum Phaseolus 

Prosopia 
Mesquite 

Fresh Fresh Napier 29-42 Days 43-56 Days Late Napier Hay Bean Hay Fresh 
-46- -47- -48- -49- -50- -51- -52- -53- -54

1. DRY MATTER 1 21.111 19.88 20.188 1B.188 16.18 21.811 91.101 0.118 48.11 
2. DE Mcallki 2.49! 2.628 2.48! 2.579 2.479 2.530 2.169 9.82 1.98 
3. ME Mcal/kg 8.180 3.101 1.28 8.80 1.988 8.89 t.771 8.88 1.63! 
4. NEm Mcal/kg 8.989 0.988 0.028 0.889 0.08 0.01 1.050 8.988 8.980 
5. NEg Mcal/kg 8.918 .8800 0.8080 8ee9 U.89 0.880 8.232 9.980 9.168 
6. NElac. cal/ko 8.9 C.8N Z.0088 8.11 8.8022 0.008 1.088 8.080 8.988 
7. TDN t 56.418 59.389 36.398 58.489 55.988 57.5H8 49.8U% 3.888 45.11 
8. Protein 11.200 8.328 13.1co 18.28 9.808 11.980 8.599 8.98 16.28 
9. Cellulose 1 9.988 0.908 0.001 8.981 9.812 8.998 ..11 8.80 1.111 
10. Fiber 1 34.588 27.528 32.108 29.360 32.789 29.088 33.608 8.08 8.81 
11. Lignin % 1.880 8.88 1.111 8.888 8.988 8.188 1.829 8.888 1.888 
12. ADF x 8.081 8.88 0.888 8.8808 6088 0.88! 44.820 .l8 0.188 
13. Cell Walls 1 8.808 8.889 3.188 0.899 9.989 8.80 65.800 .ogo 47.11 
14. Calcium x 1.178 a.289 8.439 8.348 2.270 0.389 8.448 0.8.9 1.818 
15. Chlorine I 3.81 0.8e 2.220 9.088 3.02 0.021 8.8 9.889 1.181 
16. ccoalt ppm 3.eal Z. .91Q 8. 81 2.8 8O4U 9.988 .888 3.98 
17. Copper ppm 2.92?.081 24. ;U.282 0.000 26.698 a.988 8.88 1.818 
18. Iron ppm 9.208 0.82 0.00 8.000 0.08 8.108 8.889 8.88 1.818 
19. hagnesiui % 0.888 8.00 8.00 6.882 9.88 3.169 .268 8.088 9.18 
20. nnaarese ppm .8.88 9.988 85.558 0.888 90.08 32.688 .8U 9.888 9.198 
21. Phosphorus 1 8.311 0.338 0.251 1.456 9.389 8.459 .351 8.888 1.189 
22. Potassium Z 8.488 8.800 1.780 8.028 8.800 3.330 1.318 2.808 83198 
23. Sodium % 8.988 .00 .01 0..08 08 1.8828.801 2.818 8.808 8.188 
24. Sulphur % 8.808 9.92 La8l 8.989 .88 8.088 1.109 988 8.883 
25. zinc ppm 1.8121.921 32.088 0.299 8.221 48.989 8.88 2.181 8.989 
26. Vit. A IU/,g .8008 .0.23 0.000 0.09 8.010 2.801 3.819 8.898 8.83 
27. it.E ppI 0.818 8.818 8. 8.9 8.088 a.891 0.8898 0.200 .881 
28. NPN x 1 088 O.C00 3.02? 8.99 0.81? 8.981 8.289 8.181 3.11 
29. Selenium ppm 8.812 8.888 3.382 0.89 8.988 9.88 1.181 1.11 1.111 



Sacharum 
Prosopis 
Mesquite 

Prosopis 
Mesquite 

Pueraria 
Kudzu Pueraria 

Saccharum 
Cane 

Saccharum 
Cane 

Saccharum 
Cane 

Saccharum 
Cane 

Cane 
Molasses 

Pods 
-55-

Brovse 
-56-

Fresh 
-57-

Kudzu Bay 
-58-

Fresh 
-59-

Top 
-60-

Bagasse 
-61-

Molasses 
-62-

High Test 
-63 

1. DRY MATTER 1 93.011 1.311 25.011 86.993 88.818 26.109 91.911 75.19 76.918 
2. DE Mcallk9 2.618 2.631 2.771 2.438 2.439 2.568 2.121 3.178 8.11i 
3. HE Mcal/kg 9.999 1.1Bel.893 1.998 1.096 9.819 1.74B 2.619 1.833 
4. NEa Kcal/kq 2.163 1.611 3.30 1.111 9.819 3.319 1.131 1.641 .111 
5. NEg Mcal/k9 8. Be l.319 9.018 0.478 6.18i 6.89 0.19B 1.83 B.D1 
6. NElac. Mcal/kg 6.181 1.113 1.19 1.238 9.999 9.999 1.361 1.641 1.191 
7. TDM 1 59.099 59.733 62.933 55.399 55.29 58.199 48.811 72.399 B.9oi 
8. Protein 1 9.788 19.919 16.318 1t.36 4.191 6.41 1.683 5.993 1.483 
9. Cellulose 
10. Fiber 

1 
1 

1.111 
21.301 

9.389 
34.71 

9.63 
37.119 

9.999 
39.199 

8.916 
25.388 

8.019 
1.7II 

9.819 
48.190 

8.193 
1.113 

3.393 
3.133 

11. Lignin 
12. ADF 

Z 
1 

.se 
9.993 

9.393 
3.121 

9.993 
9.193 

9.339 
3.993 

9.393 
3.993 

3.933 
9.999 

9.393 
9.111 

8.33 
1.11 

3.933 
1.11 

13. Cell Malls 1 9.D 8.8B3 9.391 9.993 9.999 9.09 9.393 9.11 1.913 
14. Calcium 1 1.331 1.191 1.441 2.359 9.993 9.199 3.99 1.190 9.193 
15. Chlorine 1 9.999 B.180 9.996 1.809 8.999 9.193 0.933 3.119 9.333 
16. Cobalt ppm 8.993 .ea 9 9. 8.@2 9.398 9.999 8.993 1.213 1.1i 
17. Copper Fp 19.512 1.893 19.109 0.09 a.99 .128 9.936 71.411 3.183 
18. Iron pp- 9.999 9.999 1.999 9.999 9.99 9.199 111.919 259.119 8.333 
19. Magnesium 
20. Manganese 

% 
ppm 

9.98 
14.489 

1.119 
1.111 

3.16 
297.818 

9.899 
9.993 

9.393 
9.69 

0.999 
3.993 

@.fie 
1.999 

8.431 
8.19 

9.118 
1.111 

21. Phosphorus 2 1.288 1.11B 9.151 0.358 9.999 9.999 8.298 3.11 1.911 
22. Potassium 1 9.393 9.919 1.113 8.999 9.999 9.999 9.533 3.84i 1.Ui3 
23. Sodium 1 9.111 9.11 9.193 1.93 8.11 8.11B 1.211 0.221 1.813 
24. Sulphur 1 8.118 9.11 3.11 1.993 1.111 i.111 3.13 1.471 1.11i 
25. Zinc ppm 9.393 3.393 57.118 B.338 1.939 9.339 3.933 31.311 3.333 
26. Vit. A IU/kg 1.81 9.111 3.999 1756".1al 1.193 9.999 1.193 9.133 3.118 
27. Vit. E ppm 1.11 L11 3.993 1.131 8.119 1.111 8.11 9.91 3.93 
28. NPN 
29. Selenium 

% 
ppm 

3.393 
3.111 

9.191 
8.111 

1.819 
1.811 

3.111 
B.11 

1,161 
1.131 

1.991 
3.393 

1.111 
3.333 

1.191 
3.333 

1.1g 
1.110 



Saccharum 
Cane 
Stalks 

-64-

Saccharum 
Cane 
Juice 

-65-

Sorghum 
Aerial 
Hay 
-66-

Sorghum 
Hay
Mature 
-67-

Sorghum 
Heads 
Sun Cured 

-68-

Sorghum Sorghum Sorghum 
Fresh Fresh Fresh 
Early BloomDough Stage Mature 

-69- -70- -71-

Sorghum 
Silage
Dough Stage

-72

1. DRY MATTER % 15.211 8.181 98.918 88.999 89.188 21.B1 23.818 39.309 26.11l 
2. DE Mcal/kg 8.889 4.228 2.911 2.348 8.898 2.638 2.421 2.691 2.561 
3. HE Mcal/kg 8.88 3.760 2.399 1.928 8.99 9.181 1.811 2.211 2.111 
4. NEm Mcallkg 8.888 1.638 1.478 1.148 8.888 8.08 0.88 1.331 1.261 
5. MEg Mcal/kq 9,23 9.191 8.859 8.481 0.888 8.982 8.901 0.691 1.588 
6. NEIac. Mcal/kg 889 1.68 1.588 1.188 8.988 8.18 9.881 1.388 1.311 
7. TDM % .818 95.986 66.88 3.999 8.81 59.688 54.88 61.11 58.181 
8. Protein % 6.968 1.890 5.298 6.789 10.498 12.88 8.598 3.688 5.831 
9. Cellulose 1 8.88 8.89 8.888 8.998 8.999 8811 8.181 8.181 1.181 
10. Fiber 1 31.588 9.589 28.98 28.808 18.18 31.581 3.3 8 27.31 3.638 
11 . Lignin 9.9 8.888 8.811 8.998 8.89 9.81 8.8118 8.1829.191 
12. ADF 1 0.888 .980 6.118 289 8.88 8.38 9888 18 3.833 
13. Cell Malls % 9.899 9.888 8.899 8.888 .889 9.8 8.811 1.13 1.111 
14. Calcium 088 8.988 8.628 8.621 8.188 8.418 0.188 1.628 1.271 
15. Chlorine 8,999 8.89 8.890 8998 08.98 .08 8.089 8.881 1.111 
16. Cobalt ppm 9.988 0.888 8.888 0.888 8.898 8.888 0.880 8.188 0.81 
17. Copper 5pe 8.18 8.888.. 898 888 1.8908 0.988 8.118 8.399 .133 
18. Iron ppa 8.88 189.88 8.96 28.898 8.99 8.888 .188 218.818 5.81 
19. Magnesium 1 9.819 8.121 1.389 9.38 1.988 9.989 8.191 1.391 1.181 
20. Manganese ppm 8.89 8.980 8.90 8.998 .899 9.98 8.888 8.88 1.11 
21. Phosphorus X 8.999 9.290 9.198 8.198 8.129 1.218 8.218 1.191 1.151 
22. Potassium 1 8.888 1.598 .248 1.248 8.883 8.838 9.8 1.241 3.838 
23. Sodium 89.18 8.219 9.29 3.821 1.11 8.308 .189 1.121 1.111 
24. Sulphur 9.898 8.198 8.88 1.898 8.883 3.918 9.181 1.118 8.131 
25. Zinc ppm 9.D8 8|.8 9.99 8.898 8.1.1 1.1991 1 1.111 1.111 0.101 
26. Vit. A IU/kg 8.86 9.188 8.899 9.989 9.899 1.81 1.88 1.18 a.111 
27. Vit. E ppm 9.189 .80 9.888 9.689 8.191 3.111 8.188 1.111 1.118 
28. HW % 8.888 .181 8.888 8.888 1.18 8.98 8.88 3.898 8.O8 
29. Selenium ppm .199 9@.8 96.9 9.898 1.118 0.816 .111 1.31 1.111 



Zea Hays 
Sorghum Sorghum Sorghum Theobroma Triticum Corn Zea Hays 
Silage Milo Sudan Cacao Wheat Aerial Corn Zea Hays Zea Hays 
Mature Grain Fresh Hulls Offal Sun Cured Stalks Dry Corn Cobs Fresh 
-73- -74- -75- -76- -77- -78- -79- -80- -81

1. DRY MATTER 1 27.208 89.901 14.801 88.911 89.9 83.890 BB.BID 91.111 28.11 
2. DE Mcal/kg 2.781 3.881 2.431 2.458 3.528 2.529 2.131 2.211 2.681 
3.HE Mcal/kg 2.288 3.18s UN918 8.998 2,875 8.099 9.98 1.812 8.899 
4. NEm Mcal/kg 1.391 2.129 1.116 8.111 1.589 0.111 1.11 1.178 1.111 
5. NEg Mcal/kg 1.756 1.459 0.119 9.88 8.978 9.819 1.019 6.288 8.393 
6.NElac. Mcal/kg 1.421 2.141 1.111 8.191 1.681 1.811 9.999 1.111 8.181 
7. TDN % 63.03 88.801 55.28 55.698 79.39 43.508 48.208 5.809 61.819 
8. Protein % 6.699 11.491 7.199 11.911 18.999 9.599 5.518 3.211 7.391 
9.Cellulose Z 0.999 8.190 0.008 9.981 9.390 8.899 0.9 .011 8.01 

10. Fiber x 27.699 2.511 38.909 25;61a 11.199 28.298 36.398 36.209 27811 
1I. Lignin % 0.1909.11 8.018 1.118 0.8189.8199.112..9.811 119 
12. ADF 91.999 5.199 9.999 .191 15.999 1.182 9.999 a5.aI1 1.918 
13. Cell Walls % 0.01 23.029 9.990 9.999 51.89 9.0109 9.18 89.80 9.919 
14. Calcium 1 8.269 1.848 8.389 1.469 9.139 8.411 9.478 9.129 0.399 
15. Chlorine % 2.909 0.990 9.929 9.00 8.B59 2.000 0.809 0.993 9.83 
16. Cobalt ppa .IN9 2,530 2.922 .219 Z.113 2.01 .IZI 1.131 1.19 
17. Copper ppm 0.00 12.409 49.200 48.708 14.300 2.099 0.28 7.398 1.01 
18. Iran 
19. Magnesium 

ppm 
1 

8.999 
9.01 

56.998 
0.18 

8.199 
31.498 

9.219 
43.98 

128.9.0 
9.699 

9.999 
9.810 

9.999 
0.909 

239.189 
9.979 

1.11 
1.911 

20.Manganese ppm 9.919 19.498 0.999 9.999 124.599 9.999 9.989 6.291 0.191 
21. Phosphorus X 9.149 0.328 6.199 9.299 1.389 8.141 8.169 9.49 3.148 
2 2 .Potassium 1 9.199 9.389 3.119 9.911 1.561 9.999 1.191 1.879 8.111 
23. Sodium 1 9.39 9.929 9.1190 9.811 9.149 9.0119 1.09 9.471 8.111 
24. Sulphur 1 9.999 9.139 9.999 9.19 1.251 3.9 9.993 1.471 1.919 
25. Zinc ppm 9.999 24.589 1.818 9.611 8.418 9.990 .1900 9.99 9.18 
26.Vit. A IU/kg 9.90 121.11 9.999 1.199 1169.828 1.991 9.199 291.181 1.911 
27.Vit. E ppm 9.199 1.99 9.998 9.33 1.1 9.398 9.11 3.183 3.91 
28.NPN 1 .119 1.169 9.999 9.99 3.399 9.199 .118 9.99 1.11 
29 .Selenium ppm 1.981 9.398 9.999 9.993 3.03 3.D8 9.933 1.939 I.Ig8 



Zea Hays 
Fresh 

Zea Hays 
Fresh 

Zea Hays 
Silage 

Zea Hays 
Silage Zea Mays Zea Hays 

Zea Hays 
Yellov Zea Mays 

Zee Hays 
Corn 

Mid-bloom Dough Stage Milk Stage Dough Stage Corn Ears Corn Grain Grain Corn Bran Gluten 
-82- -83- -84- -85- -86- -87- -88- -89- -90

1- DRY HATTER 1 
2. DE cal/kg 

25.111 
2.751 

22.198 
2.668 

22.989 
2.821 

1.261 
3.D91 

87.891 
3.660 

87.811 
3.928 

89.999 
3.849 

89.999 
3.169 

91.181 
3.631 

3. HE Mcal/k| 9.399 8.888 2.318 2.531 3.889 3.223 3.159 2.591 3.983 
4. HE Mrall/kg 2.939 3.918 1.418 1.589 1.979 2.151 2.191 9.901 9.933 
5. NEg 
6. NElac. 

Mcal/kg 
Mcal/kg 

9.199 
1.891 

9.188 
9.10 

8.789 
1.451 

1.978 
1.618 

1.328 
1.918 

1.478 
2.368 

1.421 
2.91 

0.191 
1.811 

9.1| 
9.81D 

7. TDN 
8. Protein 

Z 
% 

62.489 
9.899 

68.281 
8.899 

64.8 
8.999 

71.181 
7.819 

83.899 
9.99 

89.111 
11.698 

87.811 
19.90 

71.688 
19.999 

83.193 
27.311 

9. Cellulose 
10. Fiber 

I 
% 

.989 
23.598 

2.189 
29.219 

8.211 
38.51 

1.981 
24.589 

9.18 
9.48 

9.98 
2.418 

5.189 
2.911 

9.33 
10.218 

1.193 
13.393 

1]. Lignin 1 3.989 9.889 8.81 1.189 9.989 9.918 3.919 0.191 0.11 
12. ADF % 1.1 1.8.9 37.898 31.99 9.909 1.91 3.19 9.999 9.333 
13. Cell Walls 1 
14. Calcium 1 

9.199 
9.988 

9.181 
8,999 

9.989 
8.418 

9.918 
6.278 

3.889 
1.379 

1.18 
9.959 

9.98 
9.939 

1.111 
9.949 

1.111 
1.371 

15. Chlorine % 9.989 9.198 9.98 8.89 8.659 1.888 9.959 1.199 9.139 
16. Cobalt ppm 0.999 9.909 0.829 0.999 0.314 9.922 8.952 9.01 9.093 
17. topper ppm 9.989 0 .29 0.08 8.18 7.909 2.489 4.98 49.199 51.711 
18. Iron ppm 9.989 9.89 9.011 189.989 91.99 59.989 9.999 .93U 1.91 
19. lagnesium 1 8.983 1.981 8.419 9.181 3.149 9.119 9.149 9.993 1.11i 
20. Manganese ppm 1.11 9.999 9.99 9.139 14.209 5.689 5.411 15.913 25.631 
21. Phosphorus X 3.999 9.981 1.290 1.199 1.271 9.281 8.298 1.991 1.791 
22. Potassium 1 3.19 0.993 1.571 8.958 8.538 1.100 8.371 1.393 8.641 
23. Sodium 1 1.133 8.999 8319 1.919 1.821 1.121 1.131 1.111 1.111 
24. Sulphur 1 3.919 9.813 8.939 9.148 1.161 9.143 1.129 3.933 3.933 
25. Zinc pp. 1.989 8. 188 .9 9.119 22.711 14.411 3.18 l.11l 
26. Vit. A IUlkg 9.19 0.318 9.989 26949.981 1489.011 9.999 1919.1 9.933 9.913 
27. Vit. E ppm 9.10 8.989 8.199 .199 9.139 9.339 1.39 1.Ol -1.111 
28. NPN 1 1.999 8.13 9.98 1.391 .111 *.818 8.111 .913 8.11 
29. Selenium ppm 1.189 9.918 b.189 1.111 1.11 1.119 l.111 1.11 1.11 



Amaranth Andropogon 
viridis nodosus 
Aerial Aerial 

Urea 
-91-

Mineral 
Mix 
-92-

Salt 
-93-

Oyster-
shell 

-94-

Leucaena 
Leaf Dry 

-95-

Zea Mays 
Corn Germ 

-96-

Poultry 
Droppings 

-97-

Part 
Fresh 

-98-

Part 
Sun Dried 

-99
1. DRY MATTER Z 99.11 lI.IU 91.311 138.18 98.810 98.311 9.31l 11.11 91.11 
2. DE Mcal/kg 1.11 1.911 8.111 3.118 3.328 4.161 1.471 2.598 2.141 
3. HE Mcal /kg 8.11 .1i 1.111 9.01 2.721 3.428 1.281 2.318 1.911 
4. HEs "Callkg 1.11 1.1.1 1.193 1,.11 .9.,1.. 33i 3.11 
5. NEg Mcal/kg 1.118 8.11 8.88 9.803 8.961 8.18 8 1 .111 1.111 
6. NElac. Mcal/kg 3.898 1.111 1.118 9.161 1.8 1.111 1.111 .181 1.111 
7. TDN 1 1.181 .11 8.918 9.11 75.318 94.489 31.538 5B.719 48.521 
8. Protein % 281.111 8.38U 1.111 1.198 25.181 16.291 28.111 22.411 12.611 
9. Cellulose 1 8.311 1.191 3.333 3.981 1 1.3 5.261 1.11 3.333 3.033 

10. Fiber 1 2.111 1.191 8.111 1.101 18.281 1.118 12.711 16.918 36.411 
11. Lignin 1 1.113 9.18.8.1 11 9.981 8.99 8.991 9.99 3.11 
12. ADF 1 1.121 6.811 i..ii 3,11 1.111 6.038 1.11 1.131 3.333 
13. Cell Walls 1 0.888 8.111 6.988 8.10 8.988 9.999 8.93 8.181 1.139 
14. Calcium 1 8.813 16.11 1.111 38.61 2,283 1.158 6.861 2.768 3.883 
15. Chlorine % .019 6.898 60.668 9.818 O9N8 8.818 8.118 9.388 8.813 
16. Cobalt ppm 8.88 41.118 0.88 1 .88 0.021 8.818 8.8 9. 1.801.. 181 
17. Copper ppm 9.811 410.11 8.881 3.988 8.98 8.393 .1110 9.89 1.111 
18. Iron 
19. Magnesium 

ppm-
1 

1.1.1 
1.181 

2598.11 
1.811 

1 8.933 
8.181 

8.831 
3.311 

8.60 
1.103 

1.1 
8.68 

281,11 
8.678 

1.181 
1.891 

1.113 
1.191 

20. Manganese ppa 8.81 1711.111 1.13 181.111 1.91 3.113 486.111 8.31 1.111 
21. Phosphorus % 8.821 16.118 1.101 8.878 8.171 9.588 2.511 8.718 1.321 
22. Potassium % 3.183 3.11 1.191 3.193 1.18 1.911 3.893 3.393 3.33 
23. Sodium 1 3.111 1.101 39.348 8.218 1.318 3.33 3.941 1.91 1.11 
24. Sulphur % 1 6.11 1.511 1.311 3.111 3.313 1.311 1.11 3.39 1.11 
25. Zinc pp. 8.88 1711.16 8.131 8.83 1.91 3.81 463.111 3.111 0.111 
26. Vit. A lU/kg 8.811 1.111 8.181 1.111 1.881 8.318 1.111 1.111 1.181 
27. Vit. E ppm 1.181 1.113 1.811 9.61 3.89 3.633 3.36 6.636 3.636 
28. NPN 1 ,.11 1 3.393 1118 1.161 1.811 1.11 3.111 1.11 3.333 
29. Selenium ppm 1.811 4.418 1.811 8.619 1.113 3.333 1.113 1.81 1.111 



Animal 
Bones 
Ashed 
-100-

Bamboo 
Leaves 
Sun Cured 

-101-

Boehmeria 
nivea 
Ramie 
Fresh 

-102-

Bos Spp. 
Milk Whey 

-103-

Cajanus 
Pidgeon 
Pea 
Pod Husks 

-104-

Canavalia 
Aerial 
Part 
Fresh 

-105-

Canavalia 
Seed 

-106-

Coconut 
Copra 
Fresh 
-107-

Cynodon 
Star Grass 
15-28 Days 

-108
1. DRY MATTER l 8.111 91.111 16.111 91.111 93.111 23.21 91.083 58.111 25.11 
2. DE Mcal/kg 1.811 2.128 2.798 3.718 2.158 2.638 3.818 6.728 2.591 
3. HE Mcal/kg 1.11 1.B91 2.818 3.301 1.918 2.341 3.418 5.981 2.313 
4. NEe Mcal/kg 3.333 8.111 8.188 0.383 8.018 8.83 1.011 3.111 1.311 
5. NEg mcal/kg 0.111 .11 .118 1.90 9.118 8.161 9.133 6.113 3.111 
6. NElac. Mcal/kg 3.118 1.116 .181 .383 8.383 8.833 1.333 B.Us 8.33 
7. 
8. 

TDN 
Protein 

% 
% 

1.111 
8.111 

48.11 
11.881 

63.481 
19.286 

84.298 
14.79 

48.893 
6.706 

59.713 
22.580 

86.293 
36.318 

152.133 
7.418 

5B.811 
12.333 

9. Cellulose % . 111 1.1 1 1.8 1.11 9.809 1.111 1.98 1.111 8.11 
10. Fiber % 8.131 24.311 28.383 6.83 8.383 27.480 9.918 3.313 32.88 
1 . 
12. 

Lignin 
ADF 

% 
% 

8.38 
8.333 

1.811 
3.388 

1.11 
8.333 

1.118 
0.811 

8.383 
8.33 

3.803 
8.08 

8.18 
8.118 

1.113 
.11 

8.118 
8.183 

C 13. 
14. 

Cell Malls 1 
Calcium % 

3.398 
1.816 

8.183 
8.219 

1.118 
2.761 

1.181 
1.358 

3.39% 
1.193 

1.113 
3.388 

1.33 
0.193 

8.398 
8.83 

1.111 
1.141 

15. Chlorine % 8.113 1.188 8.111 .888 6.308 .933 .83 8.311 8.883 
16. Cobalt ppm 8.108 0.889 9.98 9.116 3.380 0.89 9.08 3.189 3.333 
17. Copper ppm 2.129 1.018 8.111 49.698 0.093 0.998 8.98 1.181 0.18 
18. Iron ppe 5.893 3.393 1.389 9.9 .829 2.80 8.18 8.99 3.8 
19. Magnesium 1 8.388 1.388 3.183 8.188 8.9 1..81 1.1 8.111 
20. Manganese ppm 8.383 1.931 3.383 6.68 8.833 8.339 3.383 8.333 3.38 
21. Phosphorus % 1.181 3.18 8.471 1.820 8.6998 8.38 8.271 1.261 1.291 
22. Potassium % 3.88 3.333 6.38 1.133 9.893 8.088 3.68 3.8 3.333 
23. Sodium % 8.838 1.128 1.38 3.181 1.163 9.118 1.111 8.893 1.181 
24. Sulphur % 838 8.91 0.11 0,9 1. ,3.033 8.333..11 3,333 3.3 
25. Zinc pp. 1..11 1.111 1.111 8.118 8.181 8.898 1.311 1.111 1.111 
26. Vit. A IU/kg 3.93 8.11 3.111 8.333 3.383 8.03 2.333 8.311 8.313 
27. Vit. E ppm 8.338 3.93 1.113 1.113 1.813 1.813 1.101 1.18 i.11 
28. NPN % 3.380 3.383 3.98 3.391 3.83 3.839 3.913 3.623 9.333 
29. Selenium ppe 1.811 3.811 1.313 1.18 1.111 1.691 1.119 1.113 8.131
 



Mucuna Hucuna Neonotonia 
Cynodon Dolichos Glyri- Vilvet Velvet Glycine Panicum Samanea 
Star Grass Desmodium Hyacinth cidia Bean Bean Aerial Coloratum Saman 
43-45 Days Silver Dry Fresh Fresh Seed Part Fresh Fresh 

-109- -110- -111- -112- -113- -114- -115- -116- -117

1. DRY MATTER 1 28.01 21.111 92.118 26.818 19.118 94.218 89.118 26.810 34.481 
2. BE Kcal/kg 2.531 2.461 3.161 2.811 2.981 3.390 2.478 2.543 2.981 
3. HE Mcal/kg 2.259 2.191 2.818 2.58 2.588 3.816 2.218 2.268 2.656 
4 . MEeal/kg 1.108 3.333 1.113 9.333 1.111 8.39 0.111 8.333 3.111 
5. NEg Hcal/kg 8.103 9.191 1.191 9.88 9.38. .838 9.333 9.11 3.333 
6. NElac. Heal/kg 8.393 1.811 3.383 a.319 9.393 3.398 9.38 3.333 3.39 
7. TDN 1 57.518 55.811 65.633 63.718 65.738 76.938 56.833 57.618 67.590 
8. Protein 1 8.938 12.838 26.181 19.981 15.518 28.113 15.918 9.481 31.131 
9. Cellulose 83.830 1.8 8.393 0.938 9.838 8.833 0.308 3.838 3.38 
10- Fiber i 34.483 29.701 18.133 21.813 34.493 9.533 31.833 35.333 29.183 
11 * Lignin
12. ADF 

1 
% 

1.333 
3.133 

1.111 
1.11 

.11 
1.11 

8.133 
3.393 

3.333 
1.111 

0.838 
3.383 

3.113 
3.333 

8.389 
3.18 

8.333 
3.181 

13. Cell Halls % 8.938 8.338 8.333 9.333 e.s9 8.833 8.383 8.383 8.333 
14. Calcium x 3.89 1.63 3.11 1.641 1.211 8.99 1.339 3.63 1.421 
15. Chlorine % 3.98 3.333 3.333 0.193 3.333 U16 9.1 3.333 8.333 
16. Cobalt ppa 1,221 98.9 .833 9., 9.999 9.101 .,8 9.3 8.8.3 
17. Cpper ppm 9.811 8.89 3.918 8.98 9.888 0.808 8.093 a089 8.383 
18. Iron ppm 3.933 1.18a 3.161 3.18 8.83 0.939 9.83 8.333 1.131 
19. Magnesium 1 3.383 8.388 .88 8.398 3.83 8.88 8.383 p.888 8.811 
20. Manganese ppm 1.333 6.963 3.333 3.393 1.211 3.103 3.333 1.333 1.11 
21. Phosphorus % k.118 0.418 Le3s 8.78 8.133 8.838 8.328 8.158 1.218 
22. Potassium % A.3He 3.333 3.331 3.393 3.383 3.381 3.191 1.13 1.111 
23. Sodium % .1d 38.33 1.131 3.33 3.88 3.83 8.33 8.818 1.11* 
24. Sulphur % 1.111 8.133 1.11 1.183 9.133 1.113 1.131 1.19 1.11 
25. Zine ppe 3.393 3.399 9.33 3.833 L.818 8.8 8.333 8.398 3.38 
26. Vit. A Id/kg 1.318 9.393 8.111 i.819 1.189 3.993 9.191 1.193 3.101 
27. Vit. E ppm 3.13 9.893 3.333 0.8 8.889 3.83 9.318 3.338 |.111 
28. NPN 1 1.393 3.333 1.333 3.289 1.333 8.333 3.333 3.19 3.3U 
29. Seleiium ppm 6.811 1.118 1.118 1.113 8.383 3.339 3.333 3.333 3.131 



Tripsacum 
laxum 
Guatemala 

Samanea Sorghum Grass Limestone Nacroptil Moringa Moringa Erithrina 
Pods Bran Fresh Ground Siratro Leaves Fruit Calliandra Coral Bean 
-118- -119- -120- -121- -122- -123- -124- -125- -126

1. DRY HATTER % 85.13 87.511 33.363 181.111 19.836 U.113 11.18 1.133 3.3U 
2. DE Mcallkq 3.261 3.333 2.511 6.811 2.261 2.588 2.660 8.8g9 .811 
3. HE Mcal/kq 2.911 2.731 2.231 8.11 2.313 2.381 2.378 1.11i 1.311 
4. NE. Mcal/kg 1.111 ,13.3 0.18 3.333 8.011 D.108 8.088 8.110 3.833 
5. ilEg Mcallkg 1.333 3.333 3.33 8.39 3.932 @.H3I .83 1 .118.. 11 
6. KlElac. tMcallkg 3.283 8.838 8.18 8.8 0.86 8.88 3.333 8.18 3.8 

7. TDN 1 73.918 75.411 56.911 1.111 51.218 58.618 63.418 3.333 1.11 
8. Protein 1 18.383 13.933 7.111 3.181 23.11 15.688 28.783 8.11 8.833 

9. Cellulose 1 3.333 1.131 0.111 .118 .811 1.338 3.111 1.111 .111 
10. Fiber I I8.93 8.693 35.833 8.33 3.418 17.381 27.838 8.181 8.81 
1 1, Lignin 1 3.181 3.33 8.131 .131 1.111 8.133 8.39 6.111 1.11 
12. ADF % 3.113 8.11 8.333 8.888 3.3D 8.83 8.38 8.833 3.88 

13. Cell Walls % 3.333 1.111 .16 l.333 8.33 9.181 3.131 8.239 1.11 
14. Calcium 8.293 8.353 8.368 34.8D 1.428 3.228 8.838 8.19 3,111 
15. Chlorine I .3M3 8.388 3.3 .311.3 1 .8 1. 3,93 3.133 1.303 
16. Cobalt pp. 8.883 9.883 .088 9,98 9.01 0.100 8.s88 8.838 8.838 
17. Copper pp. 8.189 2.131 21.803 3.18i 9.098 8.118 3.938 .13 3.11 
18. Iron ppm 8.88 9.081 8.893 8.353 8.88 8.88 9.83 6.818 8.833 
19. Magnesium 1 3.333 1.333 .111 2.163 3.109 1.333 3.333 3.113 .183 
20. Manganese pp. 8.988 8.118 24.386 8. 8 33.. 081 3.838 8.18 i.83l 
21. Phosphorus 1 8.323 8.711 3.123 1.21 0.210 1.278 3.111 O.393 1.l63 
22. Ptassiue 1 1.339 8.33 1.81 1.123 8.333 8.381 8.898 9.33! 3.3D| 
23. Sodium 1 3.333 .131 1.11 .686 1.131 3.81 3.88 3.333 l.111 
24. Sulphur I 3.133 .131 3,18S 3.143 3.833 8.338 3.33 3.33 3.33 
25. Zinc pp. 3.33 1.31 3.l39 0.1i 1.111 .333 3.3l3 3.633 1.0 
26. Vit. A lU/kg .181 8.833 1.11 3.86 1.18 3.033 8.381 1.01 3.11 
27. Vit. E ppi 3.31 1.13 3.333 ,83.3 3.33 8.339 1.11 1.313 1.311 
28. 1PN 1 3.333 3.333 3.113 3.333 3.338 3.131 3.833 0.111 3.B1 
29. Selenium ppm 8.188 1. ilil 3.318 I.31i 3.333 3.13U 3.333 3.3lt 3.33 



1.DRY MATTER 1 

2. BE' 

3.ME 

4.NEm 

5. NEg 

6.NElac. 


7.TDN 

8
 .Protein 

9. Cellulose 

10. Fiber 

11. Lignin 

12. ADF 


Ncallkg 

Mcal/kg 

Mcal/kg 

Mcallkg 

Mcal/kg 


% 

1 

1 

1 

1 

1 


13. Cell Walls I 
14. Calcium-

15. Chlorine 

16. Cobalt 


17. Copper 

18. Iran 

19. Magnesium 

20. Manganese 


1 

1 

ppm 


ppm 

pps 

1 

ppm 


21. Phosphorus 1 


22. Potassium 1 

23. Sodium 

24. Sulphur 

25. Zinc 

26. Vit. A 

27. Vit. E 

28. NPN 

29. Selenium 


Z 
1 


pps 

lU/kg 

ppm 

1 

ppm 


Cassia
 
Themeda Leaves
 
-127- -128
3.333 91.313
 
3.i39 3.111
 
3.333 2.761
 
3.11 3.3i3
 
1.91 0.118
 
3.331 3.i11
 
3.333 73.213
 
1.111 16.811
 
1.11 3.33U
 
1.13 19.11
 
3.333 3.333
 
.11 3.il
 
o.1 3.333
 

.111 3.33
 
8.393 3.333
 
9.393 .111
 

3.333 8.393
 
8.333 1.133
 
3.33l.. li1
 
3.393 1.3ii
 
3.33 3. 3
 

3.331 1.313
 
3.331 8.11
 
1.111 1.1l
 
3.3i3 1.Ui3
 
1.311 1.11
 
3.113 8.13U
 
1.313 I.13U
 
I.33
l.1.3
 



NUTRIENT COMPOSITION AND RATION FORMULATION
 

The purpose of this subsection is to stress the value and importance of
 
the feedstuffs inventory and to provide examples of its use in
 
formulating rations and in calculating Ration nutrient composition.
 

Calculation of Nutrient Composition
 

The Feed Mix Calculations option of the MIXIT-2 main menu allows the
 
calculation of the composition, nutritional content, and cost of the dry
 
matter contained in a ration. Following are two examples on how to use
 
the program:
 

Example 1. Enter into the program the ingredient composition of a high
energy ration for growing goats (in this case the information is for
 
ration I, used in the goat feeding trials).
 

Ingredient % of dry matter Price
 
Ingredient Number in ration $/kg
 

Leucaena leaf, dry 95 10.0 0.083
 
Cottonseed meal 22 10.0 0.133
 
Wheat mill feed 77 25.0 0.089
 
Corn bran 89 25.0 0.167
 
Corn grain 88 17.5 0.350
 
Molasses 62 10.0 0.108
 
Calcium carbonate 9 1.5 0.003
 
Mineral mix 92 0.5 0.800
 
Salt 93 0.5 0.080
 

The output of the program is presented in table 3. The first part lists
 
the ingredient number, name, amount necessary to prepare 100 kg of dry
 
matter, the percentage as fed, the price as fed, and the amount of dry
 
matter for the 100-kg mix or percentage of each ingredient on a dry
matter basis. The second part of table 3 presents the nutritional
 
content of the ration -- 3.32 Mcal/kg of DE, 16.7% protein, 1.24%
 
calcium, and 0.87% phosphorus. The cost on as-fed basis per 100 kg of
 
this ration is $18.33.
 

Example 2. Enter into the program the ingredient composition of a
 
supplement for lactating does:
 

Ingredient % of dry matter Price
 
Ingredient Number in ration $/kg
 

Leucaena leaf, dry 95 30.0 0.083
 
Cotton seed meal 22 20.0 0.133
 
Corn grain 88 20.0 0.35
 
Corn bran 89 19.0 0.167
 
Molasses 62 10.0 0.108
 
Mineral mix 92 .5 0.80
 
Salt 93 .5 0.08
 

Output of the program is presented in table 4. This ration contains 3.35
 
Mcal/kg of DE, 21.37% protein, 1.06% calcium, and 0.63% phosphorus. The
 
cost on a dry-matter basis of the ingredients per 100 kg is $18.97.
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Table 3. Example 1 -- High-energy ration I for growing goats.
 

Ingredient 


95) Leucaena leaf, dry 

22) Gossyp. cottonmeal 

77) Trt. wheat offal 

89) Zea mays corn bran 

88) Zea m. yellow grain 

62) Saccharum cane mol 

9) Calcium carbonate 


92) Mineral mix 

93) Salt 


Cost/100 kg = $18.33 

Nutritional Content
 

Dry matter 

DE 

ME 

NEm 

NEg 

NElac. 

TDN 

Protein 

Cellulose 

Fiber 

Lignin 

ADF 

Cell walls 

Calcium 

Chlorine 

Cobalt 

Copper 

Iron 

Magnesium 

Manganese 

Phosphorus 

Potassium 

Sodium 

Sulphur 

Zinc 

Vit.A 

Vit.E 

NPN 

Selenium 


Amount 

(as fed) 


kg 


11.111 

10.87 

28.09 

28.09 

19.663 

13.333 

1.596 

.50 

.556 


113.808 


87.87 

3.32 

2.72 

1.1 

.71 


1.09 

75.28 

16.73 

0.0 

8.73 

0.0 

5.98 

14.33 

1.24 

.64 

.37 


26.4 

182.0 


.29 

46.6 


.87 

1.26 

.24 

.16 


20.94 

465.0 


0.0 

0.0 

.02 


Percentage 

(as fed) 


% 


9.76 

9.55 


24.68 

24.68 

17.28 

11.72 

1.4 

.44 

.49 


100.0 


%
 
Mcal/kg
 
Hcal/kg
 
Mcal/kg
 
Mcal/kg
 
Mcal/kg
 
%
 
%
 
%
 
%
 
%
 
%
 
%
 
%
 
%
 
ppm
 
ppm
 
ppm
 
%
 
ppm
 
%
 
%
 
Y
 
Y
 
ppm
 
IU/kg
 
ppm
 
Y
 
ppm
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Price Amount
 
(as fed) Dry matter
 

$ kg
 

$ 0.08 10.0
 
0.13 10.0
 
0.09 25.0
 
0.17 25.0
 
0.35 17.5
 
0.11 10.0
 
0.00 1.5
 
0.80 0.5
 
0.08 0.5
 

0.16 100.0
 



Table 4. Example 2 -- Supplement for lactating does.
 

Ingredient 


95) Leucaena leaf, dry 

22) Gossyp. cottonmeal 

88) Zea m. yellow grain 

89) Zea mays corn bran 

62) Saccharum cane mol 

92) Mineral mix 

93) Salt 


Cost/lO0kg $18.97
 

Nutritional content
 

Dry matter 

DE 

ME 

NEm 

NEg 

NElac. 

TDN 

Protein 

Cellulose 

Fiber 

Lignin 

ADF 

Cell walls 

Calcium 

Chlorine 

Cobalt 

Copper 

Iron 

Magnesium 

Manganese 

Phosphorus 

Potassium 

Sodium 

Sulphur 

Zinc 

Vit.A 

Vit.E 

NPN 

Selenium 


Price Amount
 
(as fed) Dry matter
 

$ kg
 

$ 0.08 30.0
 
0.13 20.0
 
0.35 20.0
 
0.17 19.0
 
0.11 10.0
 
0.8 .5
 
0.08 .5
 

0.17 100.0
 

Amount 

(as ted) 


kg 


33.333 

21.739 

22.472 

21.348 

13.333 


.500 


.556 


113.282 


88.28 

3.35 

2.75 

.93 

.62 

.91 


75.99 

21.37 

.0 


10.64 

.0 


4.0 

1.8 

1.06 

.63 

.36 


22.7 

150.0 


.2 

16.99 


.63 


.26 


Percentage 

(as fed) 
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Ration Formulation
 

The main feature of the MIXIT-2 program is the capacity to do least-cost
 
ration formulation (LCRF). This LCRF is done by linear regression,
 
optimizing the use of the ingredients and considering nutrient content
 
and price in formulating a ration that meets the minimum requirements
 
for a particular class of animal.
 

Table 5 shows nutrient requirements of goats at various growth stages.
 
These requirements, which have been entered in the MIXIT-2 program, were
 
calculated from the National Research Council (NRC) tables of nutrient
 
requirements. A 25-kg doe is used because 25 kg is the average weight
 
of an adult female goat in Haiti. For the animal groups with high
 
energy requirements -- fast-growing kids and high-lactating does -- the
 
nutrients are based on a ration providing 2.4 Mcal/kg of metabolizable
 
energy (ME). The other requirements are based on a ration providing 2
 
Mcal/kg of ME.
 

In order to perform the least-cost operation to calculate a ration for a
 
particular location, it is necessary to select from the complete list
 
the feedstuffs locally available. The following are some examples of
 
the use of the least-cost calculations of the MIXIT-2 program.
 

Example 1. Calculation of a ration for a 25-kg lactating doe producing
 
1.5 kg of milk with 4% fat, grazing an irrigated Guinea grass pasture.
 

The requirements from the nutrient lists are 2.93 Mcal/kg DE, 12.6%
 
protein, 0.47% calcium, and 0.34% phosphorus. The feedstuffs available
 
in Haiti are: 

Ingredient 
Ingredient 
Number Price/kg 

Limits (%) 
Min. Max. 

Panicum maximum, Guinea grass 42 .001 -- 100.0 
43-56 days 

Leucaena leaf, dry 95 .06 -- 100.0 
Cottonseed meal 22 .133 -- 100.0 
Wheat mill feed (offal) 77 .089 -- 100.0 
Corn bran 89 .167 -- 100.0 
Corn grain 88 .35 -- 100.0 
Molasses 62 .108 1.0 10.0 
Saman 117 .04 -- 100.0 
Mineral mix 92 .80 .5 0.5 
Salt 93 .08 .5 0.5 

The price of Guinea grass was set very low to maximize the use of this
 
pasture resource, and to complement the ration with a concentrate given
 
to the does during milking time. The minerals and salt are set at 0.5%
 
to assure a minimum level of sodium and microminerals. Molasses was set
 
between 1% and 10% to increase the palatability of the concentrate and
 
to provide rumen stimulators.
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Table 5. Nutrient requirements for goats at different stages of growth.1
 

Minimum Nutrient Composition
 

DE Protein Ca P
 
A. 	Confinement, minimal activity Mcal/kg % Z % 

1. 	25-kg doe maintenance, or 2.44 7.9 .26 .19
 

ration for bucks
 

2. 	25-kg doe in late pregnancy 2.44 9.9 .27 .19
 

3. 	25-kg doe producing 0.5 kg of 2.44 9.1 .34 .25
 
milk per day with 4% fat
 

4. 	25-kg doe producing 1 kg of 2.44 9.8 .38 .27
 
milk per day with 4% fat
 

5. 	25-kg doe producing 1.5 kg of 2.93 13.0 .48 .34
 
milk per day with 4% fat
 

6. 	10-kg kid gaining 50 g/day or 2.44 7.90 .44 .31
 
20-kg kid gaining 50-100 g/day
 

7. 	10-kg kid gaining 100 g/day 2.93 9.4 .38 .27
 
or 20-kg kid gaining 200 g/day
 

B. 	Intensive management,
 
low activity
 

8. 	25-kg doe maintenance, or 2.44 7.6 .28 .2
 

ration for bucks
 

9. 	25-kg doe in late pregnancy 2.44 9.6 .28 .2
 

10. 	25-kg doe producing 0.5 kg of 2.44 8.7 .34 .24
 
milk per day with 4% fat
 

11. 	25-kg doe producing 1 kg of 2.44 9.4 .37 .26
 
milk per day with 4% fat
 

12. 	25-kg doe producing 1.5 kg of 2.93 12.6 .47 .34
 
milk per day with 4% fat
 

13. 	10-kg kid gaining 50 g/day or 2.44 7.7 .38 .27
 
20-kg kid gaining 50-100 g/day
 

14. 	10-kg kid gaining 100 g/day 2.93 9.3 .35 .24
 
or 20-kg kid gaining 200 g/day
 

1Calculated from National Research Council -- Nutrient Requirements of
 
Goats (1981).
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Table 6 is an example of the output from the least-cost program. The
 

ration has the following composition:
 

Feedstuff % DH
 

Guinea grass 42.109
 
Leucaena 52.091
 
Wheat mill feed (offal) 3.8
 
Molasses 1.0
 
Mineral mix .5
 

This means that in order to meet nutritional requirements, the lactating
 
does need to consume 42% of the dry matter requirement from pasture and
 
the rest from a concentrate. It was calculated from the NRC tables that
 
a 25-kg doe producing 1.5 kg of milk per day should consume 1.37 kg DM
 
with 2.4 Mcal/kg HE (or 2.93 Mcal/kg DE). Therefore, the does will need
 
to consume 0.577 kg of Guinea grass DM or 2.622 kg of the fresh forage
 
directly from the pasture. The rest of the requirements will come from
 
a concentrate (0.793 g/day given at milking time) composed of the
 
following ingredients:
 

Feedstuffs % of DM
 

Leucaena leaf 89.98
 
Wheat mill feed (offal) 6.565
 
Molasses 1.73
 
Salt .86
 
Minerals .86
 

Other ingredients were not selected by the least-cost program because
 
either they were too expensive or the nutritional content was too low to
 
compete with the low cost pasture.
 

Example 2. Calculation of a ration for a 10-kg kid growing at a rate of
 
100 g/day, or a 20-kg kid gaining 200 g/day, grazing a Star grass
 
pasture.
 

The requirements for these animals are 2.93 Mcal/kg DE, 9.4% protein,
 
0.38% calcium, and 0.27% phosphorus (table 5). The feedstuffs available
 
are:
 

Ingredient Limits (Z)
 
Ingredient Number Price/kg Min. Max.
 

Star grass 15-28 days 108 .001 -- 100.0 
Leucaena leaf, dry 95 .06 -- 100.0 
Wheat mill feed (offal) 77 .089 -- 100.0 
Corn Bran 89 .167 -- 100.0 
Corn grain 88 .35 -- 100.0 
Molasses 62 .108 1.0 10.0 
Saman 117 .04 -- 100.0 
Mineral mix 92 .8 .5 .5 
Salt 93 .08 .5 .5 
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Table 6. Example 1 -- Output from least-cost program for 25-kg lactating
 
doe.
 

Oinrock International 	 GOAT DATA FILE
 
Haiti Boat Project INGREDIENT LIST I tDAMIEN GUINEA PASTURE
 
LACTATING DOES GRAZING GUINEA GRASS NUTRIENT LIST 12 (IMDOE LACTATING 1.5 kg, 4% F
 

INGREDIENTS 	 AMOUNTS ( P R I C ES > < P ER C E N T S > ( NUTRIENTS > ( A MOUN T S > COST
 
ROUNDED LOW TRUE HIGH MIN DRY MAX. AS FED- MIN -ACTUAL MAX
 

P.NAX.GUINEA 43,5& 75.11 ---- 9.93 9.22 ....42.129 ----- 74.785 DE Mcallkg 2 93 2.93 --- .874343 

LEUCAENA LEAF DRY 225.9 8.82 .96 .8 ..... ----- 22.614 ME 1.5552.891 Mcallkg 

TRIT. WHEAT OFFAL 15.29 9.27 9.19 9.15 3.808 ----- 1.668 NEm Mcal/kg 9.98
 

1.189 19.88 8.521 NEg Mcal/kg 8.15
SACCHARUM CANE MOL 5.99 8.94 8.11 ---- 1.011 
SALT 2.2t ---- 1.98 ---- 1.501 5.512 .532 3.217 NElac. Mcallkg 3.38 

MINERAL MIX 9.29 e.8 0.81 ---- 8.593 1.506 9.589 8.195 	TON % 66.45 

Protein 1 12.63 17.47 -- .811118 
GOSSYP.COTTONMEAL 8.97 9.13 Cellulose % 8.9
 

0EA MAYS CORN BRAN 9.3b 9.17 Fiber % 25.11
 

ZEA N.YELLOW GRAIN 9.19 3.35 	 Lignin % 3.18
 
ADF 1 	 1.57
SAMANEA SAMAN F 1.91 9.84 

Cell Walls 1 1.94
 

TOTAL WEIGHT 995.92 Calcium % 9.47 1.54 --- .111118
 

PRICEITOM (WET) 18.13 Chlorine 1 3.34
 

PRICE/TON (DRY) 46.33 Cobalt ppm 9.22
 
1 DRY MATTER 39.97 Copper ppm 3.34
 

Iron ppm 132.36
LARGEST COST 9.97 

Magnesium 1 3.14 
Manganese ppm 13.23 
Phosphorus Z 9.34 8.34 --- .116489 
Potassium 1 9.49 
Sodium % 8.28
 
Sulphur 1 9.12
 
Zinc ppm 8.82
 
Vit. A IU/kg 44.98
 
Vit. E ppm 1.11
 
NPN 1 3.93
 
Selenium ppm 3.32
 



As in the previous example, the price of Star grass is set low to maxi
mize its use, the salt and minerals are set at 0.5%, and molasses
 
between 1% and 10%. The output of the program is presented in table 7.
 
The ration has the following composition:
 

Feedstuff Z of DM
 

Star grass 48.671
 
Leucaena 49.327
 
Molasses 1.0
 

Salt .5
 
Minerals .5
 

The growing kids will need to consume 48.67% of the DM requirement from
 
the pasture and the rest from a concentrate with the following
 
composition:
 

Feedstuff % of DM
 

Leucaena 98.1
 
Molasses 1.95
 
Salt .97
 
Minerals .97
 

The breakdown of the total intake for the growing kids is:
 

DM Intake, kg/day
 
Total Pasture Concentrate
 

10-kg kid gaining 100 g/day 0.54 .263 .277
 
20-kg kid gaining 200 g/day 1.0 .487 .512
 

The concentrate should be fed once a day, preferably before the grazing
 
period. The assumption is that the goats will obtain the rest of their
 
requirements from pasture.
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Table 7. Example 2 -- Output from least-cost program for 10-kg growing kid.
 

Winrock International GOAT DATA FILE
 
Haiti Goat Project INGREDIENT LIST 2 (DAMIEN STAR GRASS PASTURE
 
GROWING KIDS GRAZING STAR GRASS NUTRIENT LIST 7 ( GROWING Il-Il8gld; 26-281qd
 

INGREDIENTS 	 AMOUNTS ( PR ICE S ) ( PER CE N T S > ( NUTRIENTS ) < AMOUNT S ) COST 
ROUNDED LOW TRUE HIGH MIN DRY MAX AS FED NIN ACTUAL MAX 

CYNODON STAR 15-28d 775.98 ---- .09 8.81 ---- 48.671 ----- 77.292 DE Mcal/kg 2.93 2.93 --- .885945 
LEUCAENA LEAF DRY 228.00 ---- 1.86 0.8 ----- 49.329 ----- 21.768 ME Mcal/kg 2.49 
SACCHARUM CANE MDL 5.13 1.14 8.l1 ---- 1.810 1.88 11.011 8.529 HEm Mcal/kg 0.12 
SALT 1.8 ---- .88 ---- 8.589 8.58 8.508 8.221 NEg Mcal/kg 8.81 
MINERAL MIX 9.98 ---- 9.81 ---- 9.510 1.593 1.5t9 1.199 NElac. Mcallkg 9.12 

TDN % 66.48
 
TRIT. WHEAT OFFAL 8.87 8.89 Protein % 9.41 18.23 --- .111111
 
ZEA MAYS CORN BRAN 9.84 3.17 Cellulose 1 8.11
 
ZEA M.YELLOW GRAIN 18.9 8.35 Fiber % 24.94
 
SAMANEA SAMAN F 8.91 8.94 Lignin 1 9.11 
OPfZA RICE BRAN ---- 8.81 ADF 1 1.81 
CALCIUM CABONATE ---- 8.88 Cell Walls 1 1.80 

Calcium 1 6.38 1.24 --- .18983
 
TOTAL WEIGHT 1118.89 Chlorine X 9.33
 

PRICE/TON (WET) 16.17 Cobalt ppm 9.21
 
PRICE/TON (DRY) 48.72 Copper ppm 2.79
 
1 DRY MATTER 39.79 Iron ppm 127.58
 
LARGEST COST 9.99 Magnesium 1 8.91
 

Manganese ppm 8.59 
Phosphorus 1 9.27 8.31 --- .81181 
Potassium % 3.84 
Sodium 1 8.29
 
Sulphur 1 9.31
 
Zinc ppm 8.89
 
Vit. A IU/kg 8.99
 
Vit. E ppm 8.98
 
NPN 1 8.98
 
Selenium ppm 8.92
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INTRODUCTION
 

The execution of a series of goat-feeding trials was one of the
 
recommendations set forth in the mid-term evaluation of the Haiti Goat
 
2roduction Improvement Program. The purpose was to obtain research data
 
that would enable project staff to recommend diets and feeding practices
 
to goat producers. The feeding trials were designed with the following
 
oLjective: in mind:
 

- compare local and improved goats under more intensive feeding 
systems 

- determine mean values for feed intake, weight gain, and milk produc
tion of goats fed diets based on forages, crop residues, and agro
industrial by-products 

- test potential nontraditional feeding systems 
- provide animals for the carcass-yield-and-quality component of the 

goat-marketing study 
- provide basic information on animal performance and diet cost for an 

economic analysis of intensive feeding systems 
- demonstrate improved feeding and management systems for farmers 

The feeding trials were conducted to obtain information at different
 
stages in the life cycle of goats. These included weaning and early
 
postweaning, mid-growth, finishing, and lactation. All animals origi
nated from the Central Production Center at Hinche or from project-bene
ficiary farmers in the Central Plateau.
 

The trials were carried out at the experimental farm of the Faculty of
 
Agronomy and Veterinary Medicine (FAVM) at Damien (near Port-au-Prince).
 
An abandoned goat facility was redesigned and rebuilt. New construction
 
included individual mangers with stanchions, watering places, and pens
 
to house up to 48 animals in four groups. Close collaboration and
 
assistance were provided by members of the FAVM staff, students, and
 
farm workers during the execution of the feeding studies, An existing
 
Guinea grass pasture was fenced and a new Star grass pasture was
 
established and fenced. These two pastures provided grazing for goats
 
on the lactation trial.
 

The feeding trials are described and discussed in this section beginning
 
with the lactation trial and continuing with trials at various stages of
 
growth.
 

LACTATION
 

Increased milk production is an important component of improved goat
production systems in Haiti. It is a determinant in the survival and
 
optimal growth of the kids, and has tremendous potential for improving
 
the nutritional status of village children and augmenting the income of
 
small-scale farmers. The first attempt to quantify milk-production
 
levels of local and halfb.ed goats in this project was reported by
 
Gaspard (1986) from data collected at the Papaye Farm. The results
 
reported herein are from halfbred Alpine and Nubian does, under a more
 
intensive feeding regime than that used in the Gaspard study.
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Methodology
 

Twelve halfbred does (six Alpine and six Nubian) raised at the Papaye
 
Farm were transferred to Damien about 3 weeks after parturition.
 
Kidding dates were as uniform as possible. All does were in early
 
lactation and were expected to achieve maximum yield while on the trial,
 
thus providing indications of production potential. The does were of
 
various ages and in their first to third lactations. Upon arrival at
 
Damien the goats were dewormed, dehorned with a cable (obstetrical) saw,
 
divided in two groups according to breed and milk production at the
 
time, and randomly assigned to one of the two experimental diets. The
 
characteristics of the does at the beginning of the trial are summarized
 
in table 1. The animals were allowed 18 days to adapt to the new
 
climate, management, and feeding system. Actual milking began 5 days
 
before the measurement period.
 

Table 1. 	Characteristics of the does at the beginning of the lactation
 
trial.
 

Animal Weight Lactation Milk yield*
 
Number Breed (kg) Number Kidded (kg)
 

Group I 
200 A/H 23.2 3 1/7/87 .938 
359 A/H 21.6 2 1/14/87 .435 
820 A/H 29.6 2 1/9/87 .95 
837 N/H 32.3 2 1/12/87 1.205 
271 N/H 22.4 1 1/9/87 .615 
828 N/H 21.8 2 1/7/87 .594 

Mean 25.2 .79 
SD 4.2 .263 

Group II 
113 A/H 25.9 3 1/13/87 .694 
218 A/H 23.4 2 1/9/87 .75 
118 A/H 26.8 3 1/8/87 1.10 
108 
335 
838 

N/H 
N/H 
N/H 

31.8 
19.8 
24.8 

3 
1 
2 

1/16/87 
1/16/87 
1/13/87 

1.15 
.325 
.655 

Mean 25.4 .779 
SD .28 

*Figures on milk yield were obtained by averaging daily yield during the
 
5 days prior to the start of the trial.
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All does were allowed to graze during the day from 0700 to 1630 on irri
gated Guinea (first 38 days) and Star grass (subsequent 26 days)
 
pastures. At milking time each doe received the assigned experimental
 
concentrate supplement. The composition and nutritive value of the
 
supplements is presented in table 2.
 

Table 2. 	Composition of the supplements given during the trial on feed
ing during lactation.
 

Supplement I Supplement II
 
% of dry matter
 

Ingredient 
Leucaena leaves, dry 20.0 30.0 
Cottonseed meal 30.0 20.0 
Maize grain 20.0 20.0 
Maize hominy feed 19.0 19.0 
Cane molasses 10.0 10.0 
Commercial mineral mix* .5 .5 
Salt .5 .5 

Nutrient 	Content
 
Digestible energy, Mcal/kg 	 3.4
 
Total protein, % 	 21.4
 
Dry matter, % 	 88.3
 
Cost, $/kg as fed 	 .17
 

*Purina Dairy Mineral content: calcium 16%-19%; phosphorus 16%; iodine
 
0.002%; iron 2.5%; cobalt 0.004%; copper 0.04%; manganese 0.17%;
 
magnesium 1%; zinc 0.17%; sulfur 0.5%; selenium 0.00044%.
 

Supplements were placed in mangers equipped with stanchions and fed at
 
the rate of 750 g per kilogram of milk produced.
 

Throughout the experiment the does were milked manually twice a day at
 
0600 and 1700 and the milk was weighed immediately after each goat was
 
milked. The experimental supplement was given in the morning during
 
milking. Residual concentrate was consumed during the afternoon milk
ing. After the morning milking the animals were taken to the nearby
 
pastures. Water was available at all times, either in the valve
controlled water tank at the overnight corrals, ot in plastic buckets in
 
the pasture. Kids were separated from their mothers and fed goat milk
 
or milk replacer when available. The goats were weighed every week.
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Results and Discussion
 

The results of the milk-production trial are presented in table 3.
 
Halfbred Alpine does produced slightly higher levels of milk than
 
halfbred Nubians (1.173 kg versus 1.142 kg), however, the differences
 
were not 	statistically significant.
 

Table 3. 	Means and standard deviations for daily milk yield of crossbred
 
does grazing Guinea and African Star grass.
 

Milk Production (kg/day)
 
Animal Guinea grass Star grass Overall
 
Number Breed March 5-April 2 April 4-29 average
 

(29 days) (26 days)
 

Supplement I
 
200 A/H 1.228±0.077 1.378±0.124 1.299
 
359 A/H 1.110±0.111 1.183±0.125 1.145
 
820 A/H 1.209±0.096 1.111±0.076 1.162
 
837 N/H 1.485±0.083 1.422±0.093 1.455
 
271 N/H 0.987±0.092 0.980±0.061 0.984
 
828 N/H 0.055±0.081 0.726±0.047 0.794
 

Supplement II
 
113 A/H 1.041±0.067 1.029±0.054 1.035
 
218 A/H 1.159±0.057 1.148±0.070 1.154
 
118 A/H 1.216 1.268±0.175 1.241
 
108 N/H 1.520±0.106 1.456±0.076 1.490
 
335 N/H 0.714±0.132 0.937±0.093 0.819
 
838 N/H 1.237±0.109 1.383±0.097 1.306
 

Production Averages:
 

Alpine crosses 1.161±0.(J67 1.186±0.112 1.173
 
Nubian crosses 1.133±0.305 1.151±0.282 1.142
 
Supplement I 1.146±0.199 1.133±0.236 1.140
 
Supplement II 1.148±0.242 1.204±0.185 1.174
 
Overall mean 1.147±0.221 1.168±0.215 1.157
 

There were no significant differences either in milk production between
 
the two supplements (1.14 kg/day versus 1.174 kg/day). This result
 
indicates that there is no advantage in substituting cottonseed meal for
 
dry leucaena leaves beyond the 20% level. Leucaena leaves can be
 
included at 30% of the ration as in supplement II. Although leucanea is
 
lower in absolute protein than is cottonseed meal, it is cheaper and its
 
local supply is more reliable than that of cottonseed meal. Leucaena
 
should, therefore, be used in place of cottonseed meal whenever
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possible. Guinea grass and African Star grass pastures sustained
 
similar levels of milk production (1.147 kg and 1.168 kg, respectively),
 
even though milk yields tend to decrease over time after an initial
 
early peak, which would have favored Guinea grass.
 

Levels of milk production achieved by feeding supplemental concentrates
 
and using irrigated pasture were about three times greater than those
 
obtained from local grasses with limited supplement at the Papaye farm
 
(Gaspard, 1986). Halfbred Alpine does in the 8th to 15th week of their
 
first lactation, achieved daily milk yields of 0.369 kg/day and local
 
does yielded 0.265 kg/day under once-per-day milkings according to
 
Gaspard (1986).
 

Information shown in table 4 indicates that there was a trend for milk
 
production to increase in successive lactations, up to a point. These
 
results are in agreement with Devendra and Burns (1983), who indicated
 
that milk production usually increases up to the fourth or fifth
 
lactation.
 

Table 4. Milk yield differences by lactation number.
 

Lactation number Daily milk production
 
Mean Standard Deviation
 
(kg/day) (kg/day)
 

1 0.902 ± 0.083 
2 1.169 ± 0.201 
3 1.265 ± 0.162 

All animals gained weight throughout the experiment and body condition/
 
appearance also improved. At the end of the experiment the does had
 
smooth and shiny coats, reflecting an excellent nutritional status.
 
Table 5 shows the weight of the goats at the beginning and at the end of
 
the trial and the average weight gain calculated by regression. The
 
goats gained an average of 56 g/day during the experiment. This daily
 
gain was not affected by feed supplements or breeds. There was a
 
tendency for smaller goats to gain more weight; while, heavier and
 
larger does had significantly higher daily milk yields than did smaller
 
does.
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Table 5. Weight changes of the lactating does during the trial.
 

Body Weight (kg)
 
Animal Initial Final Gain
 
Number Breed (2/23) (4/27) Average (kg/day)
 

Group I
 
200 A/H 23.18 27.84 25.81 .068
 
359 A/H 21.59 27.05 24.66 .079
 
820 A/H 29.55 32.61 31.43 .042
 
837 N/H 32.77 33.52 33.12 .007
 
271 N/H 22.39 26.36 24.8 .06
 
828 N/H 21.82 25.18 24.56 .053
 

Group II
 
113 A/H 25.91 29.55 28.02 .049
 
218 A/H 23.41 28.52 26.91 .076
 
118 A/H 26.82 29.32 28.27 .027
 
108 N/H 31.82 34.77 34.05 .047
 
335 N/H 19.77 23.98 22.36 .064
 
838 N/H 24.77 31.14 28.5 .10
 

Summary:
 

Group I 27.40±3.5 .052±23
 
Group II 28.01±3.5 .061±23
 
Alpine crosses 27.52±2.1 .057±19
 
Nubian crosses 27.90±4.4 .055±27
 

EARLY POSTWEANING
 

Weaning is a time of high stress in the life of a kid. Severe retarda
tion of growth can occur if the kid does not consume adequate amounts of
 
solid food, or if the food is of poor quality. Data collected at the
 
Papaye Farm indicated that kids weaned at 16 weeks had a marked reduc
tion in daily weight gain up to 26 weeks (Winrock, 1985). Therefore,
 
the objective of this feeding trial was to determine if this reduction
 
in weight could be overcome with improved feeding practices and more
 
intensive management at weaning.
 

Hethodology
 

Twelve kids (six halfbred exotics and six 3/4-bred exotics) were
 
selected and were weaned from their mothers in the Papaye Farm herd and
 
were transported to the facilities at Damien where they were wormed upon
 
arrival and again 2 months later. The Lids were an average of 100±12
 
days old and weighed 8 kg ± 1 kg (halfbred kids) and 10.2 kg ± 1.4 kg
 
(3/4-bred kids). Six kids were males and six were females.
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The animals were kept in confinement and fed in individual stanchions 3
 
times per day during 0630-0930, 1200-1400, and 1600-1630. After the
 
morning feeding the refusals were weighed. Fresh food was offered at
 
the noon feeding. The goats were weighed before the morning feeding
 
once each week. During the first 5 weeks they were fed high-energy
 
ration B (see following subsection on growth and finishing). Then they
 
were divided into two groups by sex and breed, and were fed for 8 weeks
 
either one of the two rations (G-I or G-IH) presented in table 6 and
 
detailed in appendix 1. Fresh water was available at all times.
 

Table 6. 	Composition of the rations used in the early postweaning growth
 
trial.
 

Ration G-I Ration G-II
 
% of dry matter
 

Ingredient 

Leucaena leaves 20 10 
Cottonseed meal 10 20 
Maize hominy feed 10 20 
Maize grain 9 9 
Rice bran 20 20 
Mesquite pods 10 10 
Molasses 10 10 
Salt .5 .5 
Mineral mix* .5 .5 

Nutrient 	Content
 

Digestible energy, Mcal/kg 2.97 2.97
 
Total protein, Z 15.89 17.91
 
Ingredient cost, $/kg .12 .13
 

*Purina Dairy Mineral Mix
 

Results and Discussion
 

The kids started eating well upon arrival at the FAVM facilities and did
 
not'show any signs of stress. The average growth rate during the first
 
5 weeks (table 7) was 90 g/day, which was 50% higher than their
 
preweaning weight gains of 61 g/day. Males grew faster than females
 
(100 g/day versus 79 g/day), Nubians better than Alpines (92 g/day
 
versus 84 g/day) and 3/4-breds better than halfbreds (99 g/day versuF 80
 
g/day), but none of these comparisons were statistically different. The
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feed-conversion ratio for the whole group was 5.8:1. Sex, breed, or
 
percentage of exotic blood was not a significant source of variation.
 

The performance of the goats during weeks 6 through 13, while they were
 
receiving rations G-I and G-II is presented in table 8. Growth rates
 
were higher during this period than during the previous 5-week period,
 
averaging 120 g/day, with an average conversion ratio of 6.4.
 

Table 7. Performance of weaner kids during the first 5 weeks after
 
weaning.
 

Animal Body Weight (kg) Feed Conversion
 
Sex Number Breed Initial Final Gain Intake (kg feed/
 

(kg/day) (kg/day) kg gain)
 

Females 	 312 1/2A 7.0 8.98 .057 .467 8.2
 
288 1/2A 9.5 13.18 .111 .460 4.1
 
336 1/2N 7.8 10.8 .092 .468 5.1
 
302 1/2N 6.6 9.66 .094 .393 4.2
 
296 3/4N 8.8 12.05 .106 .472 4.5
 
318 3/4N 9.9 14.32 .14 .459 3.3
 

Males 	 289 1/2N 8.7 10.23 .056 .46 8.2
 
286 1/2N 8.5 10.71 .071 .419 5.9
 
272 3/4A 12.1 14.2 .072 .48 6.7
 
270 3/4A 8.2 11.3 .096 .436 4.5
 
327 3/4N 11.5 12.61 .037 .408 11.0
 
298 3/4N 10.6 15.11 .142 .497 3.5
 

Average of all animals 9.10 11.93 .09 .452 5.8
 
Standard deviation ±1.6 ±1.9 ±.031 ±.031 ±2.2
 

Comparisons*
 
Weight gain Feed Conversion
 
(kg/day) (kg feed/kg gain)
 

Sex
 
Females 0.100±0.025 4.9±1.6
 
Males 0.079±0.033 6.6±2.5
 

Breed
 
Alpines 0.084±0.021 5.9±1.7
 
Nubians 0.092+0.035 5.7±2.5
 

Percentage Exotic
 
halfbreds 0.080±0.020 6.0±1.7
 
3/4-breds 0.099±0.037 5.6±2.7
 

*None of these comparisons are significantly different.
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Table 8. Performance of kids during weeks 6 through 13 on two postweaning
 
rations.
 

Feed
 
Animal Body Weight (kg) Feed Intake Conversion
 
Number Breed Initial Final Gain (% body (kg feed/
 

(2/23) (4/20) (kg/day) (kg/day) weight) (kg gain)
 

Ration G-I
 
Females 312 1/2A 8.98 13.98 .08 .714 6.2 8.9
 

336 1/2N 10.8 15.45 .072 .742 5.4 10.3
 
296 3/4N 12.05 19.09 .127 .707 4.5 5.6
 

Males 	 286 1/2N 10.71 16.93 .123 .678 5.1 5.5
 
327 3/4N 12.61 19.77 .14 .721 4.5 5.2
 
272 3/4A 14.2 21.93 .139 .759 4.2 5.5
 

Ration G-II
 
Females 288 1/2A 13.18 18.86 .1 .728 4.5 7.3
 

302 1/2N 9.66 15.45 .107 .674 5.3 6.3
 
318 3/4N 14.32 19.55 .096 .778 4.4 8.1
 

Males 	 289 1/2N 10.23 19.2 .159 .712 4.7 4.5
 
298 3/4N 15.11 23.41 .155 .841 4.2 5.4
 
270 3/4A 11.3 18.86 .14 .598 4.0 4.3
 

Comparisons
 

Ration
 
G-I 	 11.56 17.86 0.114 5.0 6.8
 

±1.65 ±2.69 ±0.027 ±0.7 ±2.0
 
G-II 	 11.30 19.22 0.126 4.5 6.0
 

±2.04 ±2.31 ±0.026 ±0.4 ±1.4
 

Breed
 
Alpine crosses 	 11.92 18.41 0.115 4.7 6.5
 

±1.99 ±2.85 ±0.026 ±0.9 ±1.7
 
Nubian crosses 	 12.37 18.61 0.122 4.8 6.4
 

±1.91 ±2.47 ±0.028 ±0.4 ±1.8
 

Percentage Exotic
 
1/2 exotic 10.59 16.65 0.107 5.2 7.1
 

±1.31 ±1.89 ±0.029 ±0.5 ±2.0
 
3/4 exotic 13.27 20.44 0.133 4.3 5.7
 

±1.35 ±1.66 ±0.018 ±0.2 ±1.2
 

Sex
 
Females 	 11.5 17.06 0.097 5.1 7.8
 

±1.88 ±2.17 ±0.018 ±0.7 ±1.6
 
Males 	 12.36 20.01 0.143 4.5 5.1
 

±1.8 ±2.11 ±0.012 ±0.4 ±0.5
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Goats receiving the G-II ration (10% leucaena, 20% cottonseed meal)
 
appeared to gain weight faster (126 g/day versus 114 g/day) than those
 
receiving the G-I ration (20% leucaena, 10% cottonseed meal), but the
 
differences were not statistically significant. The amount of within
ration variation was high. Differences in weight gain were probably a
 
reflection of superior feed-conversion rates rather than differences in
 
feed intake. The substitution of the leucaena for cottonseed meal
 
(final ration percentage 20%) produced a 10% increase in weight gain.
 

There was a highly significant difference between sexes in rate of gain.
 
Males gained 143 g/day (±12 g/day) and females gained 97 g/day (±18
 
g/day). The sex difference appeared to be related to differences in
 
feed conversion ratios (males 5.1; females 7.8) (P<0.01). The rates of
 
gain were similar in the Alpine crosses (115 g/day) and the Nubian
 
crosses (122 g/day), which is in general agreement with other
 
observations between the crosses of two breeds.
 

The 3/4-breds grew faster than did the halfbreds (133 g/day versus 107
 
g/day); however, the differences were not statistically significant.
 
The faster gains were apparently due to the better feed conversion rates
 
of the 3/4-breds (5.7 versus 7.1). An interesting result was the
 
significantly lower (p<O.01) feed intake of the 3/4-breds compared to
 
that of the halfbreds. Improvements in performance with increasing
 
levels of exotic blood were also observed at the Papaye Farm.
 

The growth rate of the kids in this intensive feeding system produced
 
weights at 26 weeks of age that were substantially higher than those
 
observed under the semi-extensive system at the Papaye Farm. The goats
 
also appeared healthier as indicated by the smooth and shiny hair coats
 
and the high libido exhibited by the males.
 

GROWTH AND FINISHING
 

The earlier in life goats reach puberty the sooner they become
 
productive breeding animals and, in the case of market animals, the
 
sooner they can be sold for slaughter. In this light, several feeding
 
trials were carried out with growing goats, using agro-industrial by
products and forages, in order to: (1) determine the growth potential of
 
the improved animal; (2) gain information for designing intensive
 
feeding systems; (3) examine carcass characteristics of finished
 
anima!m; and (4) evaluate the economic feasibility of intensive feeding
 
systems.
 

Elephant Grass and Leucaena -- Confinement
 

In areas of intensive agriculture, goats and other grazing livestock
 
require confinement, restriction, or displacement when crops are growing
 
and are susceptible to destruction by animals. Raising goats in
 
confinement requires a cut-and-carry system of feeding forages.
 
Elephant grass (Pennisetum purpureum) has been recommended as a good
 
forage for complementing or replacing native forage and for
 
complementing agricultural residues fed as a source of energy to goats.
 
Elephant grass has the advantage of being easy to plant and establish
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from stem cuttings. It produces a high yield of dry matter per unit of
 
land in high-rainfall (more 1,000 -m) or irrigated areas.
 

Leucaena was used in these trials as a source of protein. The excellent
 
qualities of the legume leucaena (Leucaena leucocephala) in the tropics
 
are now widely recognized (Benge, 1980; Pound and Martinez, 1983;
 
National Academy of Sciences, 1977). In Haiti, apart from the local
 
variety present in many parts of the country, several introduced
 
varieties are being used in reforestation programs. The forage is of
 
high quality and very palatable to ruminants.
 

Goats with various degrees of exotic blood (1/4, 1/2, 3/4) are now
 
available in Haiti as a result of the introduction of the Nubian and
 
Alpine breeds. The improvement in performance with increasing amounts
 
of exotic blood has been demonstrated under the extensive grazing system
 
at the Papaye farm (Winrock, 1985); bnt, performance under more
 
intensive feeding systems needed to be evaluated. Thus, the objective
 
of this feeding trial was to evaluate the performance of crossbred goats
 
under a confinement system based on elephant grass alone or combined
 
with leucaena. The experimental design was a three-way factorial with
 
six breeds, two sexes, and two diets.
 

Methodology
 

Twenty-four local and Alpine or Nubian crossbred goats were used in the
 
experiment. All animals originated in the Central Plateau; the 1/4
breds were purchased from farmers who had received halfbred bucks from
 
the project. The pure Haitians, halfbreds, and 3/4-breds were selected
 
from the Papaye Farm herd. The animals were 6 to 8 months old when the
 
trial began. Each breed group was represented by two males and two
 
females.
 

The goats were fed either elephant grass leaves alone or a mixture of
 
elephant grass leaves (80%) and leucaena forage (20%) with the woody
 
parts removed. The inclusion of leucaena increased digestible energy
 
(DE) by 6% (2.56 Mcal/kg versus 2.71 Mcal/kg) and crude protein by 31%
 
(9.9% versus 12.9% ) in the forage mix offered. The forage was cut
 
fresh every morning. The elephant grass was chopped with a machete into
 
approximately 10-cm pieces.
 

The animals were fed ad libitum in individual feeders. Refused feed was
 
weighed every morning, and the quantity of feed offered was increased as
 
necessary. Feeding times were 0700-1000, 1200-1400, and 1600-1900.
 
Feed samples were taken twice a week of both the forages offered and the
 
refusals, in order to determine dry matter content.
 

Management
 

The animals were kept in confinement and separated by sex. They had
 
free access to water, salt, and minerals. Goats in this trial, as in
 
the others, were weighed weekly.
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Results and Discussion
 

The weights and weight changes of the goats in the forage-ration trials
 
are presented in table 9. The initial overall performance on the
 
rations was very poor; therefore, the trial was modified after 28 days.
 
The goats receiving only elephant grass lost an average of 15 g/day;
 
while the goats on elephant grass with leucaena gained 4 g/day. In the
 
latter group, half of the animals lost weight and the other half gained
 
a little weight. Feed intake of dry matter did not differ significantly
 
between the two diets, 2.96% and 2.91% of body weight, but the animals
 
receiving leucaena consumed slightly more dry matter than did those
 
receiving .lephant grass only (79.6 Kcal DE/kg body weight ± 19 Kcal
 
DE/kg body weight versus 75.5 Kcal DE/kg body weight ± 15 Kcal DE/kg
 
body weight).
 

There were no statistical differences in weight changes or intake
 
between the two diets or the sexes, or among the breeds. However, there
 
was a tendency of the male goats to gain more weight than the females in
 
the leucaena group. Actual consumption of leicaena represented 25% of
 
the dry matter intake and 29% of the DE intake. The animals that gained
 
weight tended to consume more dry matter. The physical capacity to
 
ingest and digest the food seemed to be the main limitation in this
 
forage-feeding option.
 

After 4 weeks the feeding system was modified by increasing the percent
age of leucaena offered. The animals receiving elephant grass alone
 
were given 33% leucaena; and in the other group the level of leucaena
 
was raised to 50X in an attempt to improve weight gains. The results of
 
this second option are presented in table 10. Performance improved
 
somewhat -- those fed 33% leucaena averaged 5.3 g/day gain and those fed
 
50% leucaena gained 0.8 g/day. These gains, however, were judged
 
unacceptable so the trial was terminated after 2 weeks. A longer
 
experimental period may have resulted in significant effects on weight
 
gain, but the deterioration of condition of the animals (one local
 
Haitian goat died) precluded continuation of the trials. Considering
 
both trials together, there was an increase in the feed intake of DM and
 
DE with higher levels of leucaena offered (table 11).
 

Dry Ration -- Leucaena and Poultry Droppings
 

The limited growth obtained with forage-only rations indicated that a
 
more concentrated feed was necessary to improve the performance of the
 
animals (e.g., weight gains) in confinement. Thus, a trial was designed
 
using dry rations based on inexpensive by-products. The same animals
 
that were used in the all-forage trial were assigned to one of two diets
 
based on rice bran, poultry droppings, dried leucaena leaves, and
 
molasses. Two levels of poultry droppings (10% and 20%) and two levels
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Table 9. Performance of goats fed only elephant grass (group I), and goats fed elephant grass with 20Z leucaena
 
(group II). 

Animal 
Number 

Breed Body weight (kg) 
Initial Final 
(7/22) (8/25) 

Dry Matter Intake 
Gain Leucaena Total (Z body 
(g/day) (g/day) (g/day) weight) 

Group I 
Females 726 

267 
749 
278 
746 
735 

Haitian 
1/4A 
1/2A 
1/4N 
1/2N 
3/4N 

8.65 
15.98 
11.9 
14.3 
11.53 
12.15 

7.95 
16.0 
11.58 
13.65 
11.7 
12.03 

-25 
+1 

-11 
-23 
+6 
-4 

-
-
-
-
-
-

213 
446 
398 
395 
398 
392 

2.65 
2.87 
3.4 
2.9 
3.44 
3.22 

Males 727 
802 
764 
001 
753 
718 

Haitian 
1/4A 
1/2A 
1/4N 
1/2N 
3/4N 

10.25 
14.1 
12.6 
17.85 
12.75 
15.75 

8.23 
13.3 
12.1 
18.3 
12.5 
15.5 

-72 
-29 
-18 
+16 
-9 
-7 

-
-
-
-
-
-

186 
251 
418 
508 
479 
512 

2.0 
1.76 
3.36 
2.82 
3.8 
3.25 

Group II 
Females 728 

801 
767 
003 
742 
747 

Haitian 
1/4A 
1/2A 
1/4N 
1/2N 
3/4N 

9.8 
11.78 
10.5 
13.15 
11.13 
12.8 

9.88 
11.28 
10.48 
11.55 
11.08 
12.9 

+3 
-18 
-1 

-57 
-2 
+4 

59 
86 
71 
48 
71 
67 

288 
326 
288 
141 
328 
325 

2.94 
2.85 
2.83 
1.18 
2.97 
2.57 

Males 720 Haitian 10.55 10.9 +13 80 298 2.78 
803 
750 
002 
751 
734 

1/4A 
1/2A 
1/4N 
1/2N 
3/4N 

14.3 
11.9 
14.2 
13.65 
14.6 

11.75 
12.55 
16.1 
13.4 
15.2 

-91 
+23 
+68 
-9 

+21 

77 
93 

130 
116 
134 

283 
504 
542 
457 
532 

2.17 
4.16 
3.52 
3.35 
3.57 



Table 10. Performance of goats fed elephant grass with 33% or 50% leucaena.
 

Goat Breed Body weight (kg) Feed Intake 
Number Initial Final Gain Leucaena Total (Z body 

(g/day) (g/day) (g/day) weight) 

Group I (leucaena 33%) 
Females 726 Haitian 7.95 8.18 +16 92 284 3.49 

267 1/4A 16.0 16.83 +59 240 498 3.05 
749 1/2A 11.58 11.65 +5 228 467 4.08 
278 1/4N 13.65 13.78 +9 307 674 5.88 
746 1/2N 11.7 11.7 0 208 480 4.16 
735 3/414N 12.03 12.1 +5 182 469 3.91 

Males 802 1/4A 13.3 13.4 +7 175 318 2.35 
764 1/2A 12.1 12.75 +46 291 580 4.66 
1 I/4N 18.3 18.2 -7 331 628 3.44 

753 1/2N 12.5 12.7 +14 304 654 5.19 
718 3/4N 15.55 14.2 -96 279 488 3.33 

Group II (leucaena 50%) 
Females 728 Haitian 9.88 10.4 +37 279 403 3.97 

801 1/4A 11.28 10.73 -39 399 576 5.32 
767 1/2A 10.48 10.6 +9 355 552 5.28 
3 I/4N 11.55 11.35 -14 280 398 3.5 

792 1/2N 11.08 11.35 +19 323 544 4.84 
747 3/4N 12.9 12.75 -11 348 542 4.27 

Males 720 Haitian 10.9 10.75 -11 257 376 3.49 
803 1/4A 11.75 11.4 -25 251 374 3.19 
750 1/2A 12.55 13.05 +36 507 749 5.94 
2 1/4N 16.1 15.9 -14 523 738 4.62 

751 1/2N 13.4 14.0 +43 469 672 4.89 
734 3/4N 15.2 14.9 -21 457 690 4.59 



Table 11. Results of feeding trials with four levels of leucaena.
 

Level of leucaena offered
 

Leucaena consumed 
As % of DM 
As % of DE 

0% 
0 
0 

20% 
25 
29 

33% 
48 
54 

50% 
67 
73 

Feed intake 
(% of body 
weight) 

2.96 2.91 3.96 4.49 

Energy Intake 
(Kcal DE/kg of 

body weight) 
75.5 79.6 117.6 148.7 

of leucaena (30% and 20%) were used in rations I and II, respectively
 
(table 12). Both diets had 30% rice bran and 9% molasses. Detailed
 
ration-composition information is presented in appendix 2. The main
 
ingredients used in these rations are available locally, are largely
 
underused, and have low prices. Rice bran is a by-product of the
 
milling of paddy rice. It contains the bran itself, the hulls, part of
 
the polishings, and broken grain. Rice bran is a source of energy and
 
by-pass protein. Poultry droppings are high in protein and nonprotein
 
nitrogen and rich in minerals and are used currently in very limited
 
amounts as animal feed or as fertilizer in Haiti.
 

Table 12. 	 Composition of dry rations I and II used in the leucaena/
 
poultry dropping trial.
 

Ration I Ration II
 
% of dry matter
 

Ingredient
 
Leucaena leaves, dry 30.0 20.0
 
Poultry droppings 10.0 20.0
 
Rice bran 30.0 30.0
 
Wheat mill feed 20.0 20.0
 
Molasses 9.0 9.0
 
Salt .5 .5
 
Minerals* .5 .5
 

Nutrient Content
 
Total protein, % 16.9 17.2
 
DE, Mcal/kg 2.75 2.57
 
Ingredient Cost, $/kg .063 .057
 

*Dairy Mineral Mix
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Methodology
 

The same group of animals used in the elephant grass/leucaena trial were
 
used, except for one Haitian buck that was replaced by another, and one
 
1/4-Alpine buck that died at the beginning of the trial. A total of 23
 
animals were involved in the trial.
 

Results and Discussion
 

Growth, feed intake, and feed-conversion ratio data are presented in
 
table 13. The comparison between rations and sex among breeds is shown
 
in table 14.
 

There was a significant difference (P<0.05) between the weight gains
 
resulting from the two diets. Animals on ration I (30% leucaena and 10%
 
poultry droppings) gained 95 g/day, while those on ration II (20% of
 
each leucaena and poultry droppings) gained 75 g/day. Since feed intake
 
of dry matter was about equal for both rations, the difference in daily
 
weight gains was apparently due to differences in feed conversion ratios
 
(9.9:1 versus 10.9:1). The level of digestible energy was 7% higher in
 
ration I (2.75 Mcal/kg) than in ration II (2.57 Mcal/kg), resulting in
 
higher DE intake by ration I kids. However, this difference could not
 
account for the significant differences in gain. The presence of higher
 
levels of true protein from leucaena in ration I may have contributed to
 
improved conversion ratios by increasing the availability of amino acids
 
and peptides in the rumen and the amount of by-pass protein in the
 
intestines.
 

Male goats gained weight faster than did the females (p<0.05), despite
 
the higher feed intake among females (p<0.01). Feed-conversion rates
 
were better in males; hence, the higher rate of gain.
 

Although there were no statistical differences between breeds certain
 
trends were clear. The halfbred goats had the highest rates of gain and
 
best feed-conversion ratios. The combination of maximum hybrid vigor
 
and 50% exotic blood produced animals superior to even the 3/4-Nubians.
 
The 1/4-Nubians (83 g/day) and 3/4-Nubians (78 g/day) had weight gains
 
intermediate between those of the straightbred Haitians and the halfbred
 
Nubians. The halfbred Alpines and Nubians had the lowest feed
conversion ratios of about 9.3 kg of feed per kg of gain. The 1/4-

Alpines were excluded from the ration and sex means analyses because
 
their performance was erratic and completely different from the rest of
 
the animals and because of extremely small subclass numbers.
 

Five bucks were slaughtered at the end of the trial, three on ration I
 
(Haitian, 1/4-Alpine, 1/4-Nubian) and two on ration II (Haitian, 1/4-

Nubian). Weight and carcass results are presented in table 15.
 
Although the number of observations was small, carcass yield was
 
slightly higher for kids on ration I. The fat percentage appeared to be
 
associated with rate of gain and was highly variable.
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Table 13. Performance of crossbred goats fed rations with two levels of leucaena and poultry droppings.
 

Animal Breed 	 Body Weight (kg) Feed Intake Feed
 
Number 	 Initial Final Gain Daily (% body Conversion
 

(9/29/87) (1/19/87) (g/day) (g/day) weight) (kg feed/kg gain)
 

Ration I (30% leucaena; 10% poultry droppings)
 
Females 726 Haitian 7.8 16.59 72 720 5.9 10.0
 

267 1/4A 13.9 18.41 39 583 3.6 14.9
 
749 1/2A 10.45 21.59 102 839 5.2 8.2
 
278 1/4N 12.4 23.18 88 1021 5.7 11.6
 
746 1/2N 11.9 25.91 123 988 5.2 8.0
 
735 3/4N 12.33 19.66 68 805 5.0 11.8
 

Males 4 Haitian 20 24.89 68 844 3.8 12.4
 
802 1/4A 12.4 17.39 39 678 4.6 17.4
 
764 1/2A 15.3 24.32 107 956 4.8 8.9
 
1 1/4N 18.13 25.45 88 841 3.9 9.6
 

753 1/2N 11.98 25.45 121 881 4.7 7.3
 
718 3/4N 15.1 27.5 108 1223 5.7 11.3
 

Ration II (20% leucaena; 20% poultry droppings)
 
Females 	 728 Haitian 9.35 16.59 58 724 5.6 12.5
 

801 1/4A 10.25 15.23 44 642 5.0 14.6
 
767 1/2A 9.9 17.27 69 759 5.6 11.0
 
3 1/4N 11.45 15.23 48 640 4.8 13.3
 

742 1/2N 9.48 16.59 61 624 4.8 10.2
 
747 3/4N 11.4 17.95 51 722 4.9 14.2
 

Males 	 720 Haitian 10 19.89 91 714 4.8 7.8
 
750 1/2A 14.8 25.11 il1 994 5.0 9.0
 
2 I/4N 14.71 26.93 108 963 4.6 8.9
 

751 1/2N 12.2 20.23 70 832 5.1 11.9
 
734 3/4N 13.6 22.39 83 847 4.7 10.2
 



Table 14. Comparison of means and variation in performance of cross
bred goats fed dry rations I and II.
 

Weight Gain Feed Intake Feed 
Factor (g/day) (% of body Conversion Significance 

weight) (feed:gain) 

Ration I 95±20 5.0±0.7 9.9±1.7 
P<0.05 

Ration II 75±21 5.0±0.3 10.9±2.0 

Sex 
Males 96±17 4.7±0.5 9.7±1.6 

P<0.05 
Females 74±23 5.3±0.4 11.1±1.9 

Breeding 
Haitian 72±12 5.0±0.8 10.7±1.9 
1/4 Alpine 41±2 4.4±0.6 15.6±1.3
1/2 Alpine 97±17 5.2±0.3 9.3±1.0 
1/4 Nubian 83±22 4.8±0.6 10.9±1.7 
1/2 Nubian 94±28 5.0±0.2 9.4±1.8 
3/4 Nubian 78±21 5.1±0.4 11.9±1.5 

Table 15. 	 Weight gain and carcass data of feeding-trial goats that were
 
slaughtered.
 

Weight Chilled Carcass 
Animal Gain Yield Weight Fat 
Number Breed (g/day) (%) (kg) (%) 

Ration I 	 004 Haitian 68 45.9 12.7 17.6
 
802 1/4A 39 42.5 7.7 6.4
 
001 1/4N 88 45.5 11.6 11.7
 

Ration II 	 720 Haitian 91 43.5 9.1 13.83
 
002 1/4N 108 42.4 11.4 22.34
 

Leucaena and Cottonseed Meal -- Older Kids
 

A second group of older growing goats (31 weeks old) were fed also
 
rations G-I and G-II at the same time the younger kids (weaners) were
 
tested. The objective of this trial was to determine if these older
 
goats could be introduced into the breeding herd sooner (females) or if
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they could be distributed to farmers at an earlier age because of
 

increases in weight due to supplementation.
 

Methodology
 

A total of 12 goats were used for this trial, 10 halfbred Nubians (six
 
females and four males) and 2 3/4-bred Nubian bucks. They were obtained
 
from the Papaye farm, wormed upon arrival at the FAVM facilities,
 
separated into two groups according to sex and breed, and randomly
 
allocated to one of the two rations. These goats were placed in the
 
same corrals, by sex, with the weaner kids already in the trial. The
 
goats were fed the rations shown in table 6, (G-I, two levels of dried
 
leucaena leaves; and G-II, cottonseed meal). Management and
 
measurements recorded were similar to those of the weaner kids.
 

Results and Discussion
 

This group of older goats adapted rapidly to the new environment, diets,
 
and management. Performance, weight changes, feed intake, and feed
 
conversion are shown in table 16. These older goats grew faster than
 
those in the younger group. Average weight gain was 151 g/day, ranging
 
from 91 g/day to 217 g/day. The animals on ration G-If appeared to gain
 
weight faster (155 g/day) than did animals on ration G-I (146 g/day),
 
but the difference was not statistically significant. The animals on
 
ration G-II had a higher feed intake (5.3% versus 4.7%) but less
 
favorable conversion ratios (5.8 versus 5) compared to the animals on
 
ration G-I. Males grew significantly faster (p<0.01) than did females
 
(177 g/day versus 124 g/day). Also, males were significantly (p<0.Ol)
 
more efficient (4.5) than females (6.3) in converting feed to gain.
 
Feed intakes tended to be higher in the female group (5.4 versus 4.7)
 
although not statistically so.
 

At the conclusion of the trial, the doelings weighed 17.4 kg and the
 
bucklings, 21.3 kg. These doelings reached puberty as evidenced by heat
 
periods, and the young bucks showed a strong sex drive. It is concluded
 
that intensive feeding reduced the time required to grow out (develop
 
bucks) for distribution by 2 to 3 months. This was true when the goats
 
began the feeding regime at 31 weeks, after they had gone through the
 
weaning stress.
 

The feed-conversion ratios in this trial were favorable (males = 4.5:1,
 
females = 6.3:1) enough that despite the relatively high cost of these
 
rations, animals such as these with a high genetic potential for growth
 
could make intensive feeding economically feasible. However, animals in
 
this trial were not slaughtered for obvious reasons, so carcass yields
 
are not available and no formal economic analysis was carried out.
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Table 16. Weight gain and feed efficiency among growing goats between 31
 
and 39 	weeks of age fed two diets.
 

Feed
 
Animal Body 	Weight (kg) Feed Intake Conversion
 
Number 	Breed Initial Final Gain (% body (kg feed/
 

(g/day) (g/day) weight) kg gain)
 

Ration 	G-I
 

Females 	244 1/2N 10.45 18.64 146 737 4.9 5.0
 
224 1/2N 10.8 17.27 12 64 4.4 5.3
 
233 1/2N 11.02 17.95 122 760 5.1 6.2
 

Males 	 238 1/2N 10.8 21.59 194 708 4.4 3.6
 
246 1/2N 10.34 18.57 163 752 5.0 4.6
 
266 3/4N 11.93 19.2 132 729 4.6 5.5
 

Ration 	G-II
 

Females 255 1/2N 9.48 13.98 91 777 6.4 8.5
 
232 1/2N 11.82 19.2 133 84 5.2 6.3
 
241 1/2N 10.0 17.16 132 883 6.2 6.7
 

Males 	217 1/2N 10.8 22.05 199 81 4.9 4.1
 
249 1/2N 13.41 22.05 157 83 4.4 5.3
 
256 3/4N 12.73 24.55 217 888 4.6 4.1
 

Mean and Standard Deviation Comparisons
 

Ration
 
G-I 10.89 18.87 146 4.7 5.0
 

±0.52 ±1.36 ± 26 ±0.3 ±0.8
 

G-II 	 11.37 19.83 155 5.3 5.8
 
±1.41 ±3.51 ± 43 ±0.8 ±1.5
 

Sex I 

Females 10.6 17.37 124 5.4 6.3 
±0.75 ±1.68 ± 17 ±0.7 ±1.1 

Males 	 11.67 21.34 177 4.7 4.5
 
±1.12 ±1.98 ± 29 ±0.2 ±0.7
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High-energy Rations -- Finishing Goats
 

In the traditional goat-production system in Haiti, bucks are sold and
 
slaughtered at a relatively young age, while they still have a good
 
potential for rapid growth. Sale weights range from 15 kg to 20 kg.
 
This feeding trial was carried out to determine the growth potential of
 
pre-sale (slaughter) local and 1/4-bred bucks when fed a high-energy
 
ration, and to determine carcass yield and quality parameters at the
 
optimum weight.
 

Methodology
 

Four local bucks and five 1/4-Nubian bucks were acquired in the Central
 
Plateau from project participants. They were wormed upon arrival at the
 
FAVM farm and two from each group were castrated with a burdizzo.
 

All animals received ration A during the first 7 weeks (49 days) and
 
ration B for an additional 17 weeks (119 days). An unexpected shortage
 
of cottonseed meal required that ration A be modified to ration B. The
 
composition of both rations is shown in table 17 and the detailed
 
nutrient content in appendix 3.
 

Table 17. Composition of high-energy rations A and B.
 

Ingredient
 

Wheat mill feed (offal) 

Maize hominy feed 

Maize grain 

Leucaena leaves, dry 

Molasses 

Cottonseed meal 

Blood meal 

Maize germ 

Calcium carbonate 

Salt 

Minerals* 


Nutrient Content
 

Total protein, % 

DE, Mcal/kg 

Ingredient Cost, $/kg 


*Purina Dairy Mineral Mix
 

Ration A Ration B
 
X of dry matter
 

25.0 	 25.0
 
25.0 	 25.0
 
17.5 	 17.5
 
10.0 	 10.0
 
10.0 	 10.0
 
10.0 	 -

--	 4.1 
--	 5.9 
1.5 	 1.5
 
.5 .5
 
.5 .5
 

16.7 	 16.6
 
3.32 	 3.38
 
.16 .19
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Results and Discussion
 

During the first few weeks of the trial several animals became ill from
 
what appeared to be a tick-borne disease. The days the animals were
 
sick were not included in the calculations of weight gain and feed
 
intake.
 

The performance of the goats while on ration A (up to 49 days) is pre
sented in table 18. The 1/4-Nubian goats gained weight faster than did
 
the local goats (152 g/day versus 133 g/day), although the differences
 
were not statistically significant. Differences in weight gain appeared
 
to be associated with differences in feed conversion. The intact males
 
grew significantly faster (P<0.05) than the castrates (158 g/day versus
 
131 g/day). Bucks were more efficient in converting feed to gain than
 
castrates.
 

Table 18. 	 Performance of goats on ration A.
 

Feed
 
Conver-


Animal Body Weight (kg) Days Feed Intake sion
 
Number Initial Final Gain on (% body (kg feed/
 

(g/day) trial (g/day) weight) kg gain)
 

Breed
 
Local
 
Male 379 14.5 16.55 146 14 510 3.3 3.5
 
Castrate 378 16.0 20.25 120 35 588 3.2 4.9
 

1/4 Nubian
 
Males 	 280 15.2 23.4 163 49 768 3.9 4.7
 

279 10.9 17.9 157 49 527 3.6 3.4
 
257 16.79 17.9 164 7 494 2.9 3.0
 

Castrates 	 375 17.55 20.9 124 28 563 3.0 4.5
 
262 14.5 15.55 150 7 503 3.4 3.4
 

COMPARISONS
 
Feed
 

Weight gain Feed Intake Conversion
 
(g/day±SD) (% body weight) (kg feed/kg gain)
 

Breed
 
Local 133±13 3.3±0.1 4.2±0.7
 
1/4 Nubian 152+15 3.4±0.4 3.8±0.7
 

Sex
 
Males 158±7* 3.4±0.4 3.7±0.6
 
Castrates 131±13 3.2±0.2 4.3±0.6
 

*Significant at (P<0.05) level
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Weight gain, feed intake, and feed-conversion ratios for goats in the
 
second part (119 days) of the trial (ration B) are shown in table 19.
 
Again the 1/4-Nubian goats tended to grow faster than the local goats
 
(105 g/day versus 84 g/day) and had more favorable feed conversion
 
ratios (8.6 versus 8.9), although the results were not statistically
 
significant. The intact males put on weight faster than,did the
 
castrates (111 g/day versus 84 g/day) and also appeared to have more
 
favorable conversion ratios (7.6 versus 9.8); yet the differences were
 
not significant.
 

Table 19. 	 Performance of goats on ration B.
 

Feed
 
Conver-


Animal Body Weight (kg) Days Feed Intake sion
 
Number Initial Final Gain on (% body (kg feed/
 

(g/day) trial (g/day) weight) kg gain)
 

Local
 
Males 374* 15.4 29.77 183 84 908 4.0 5.0
 

379 16.67 25.45 82 102 631 3.0 7.7
 
Castrates 376 12.8 21.59 87 102 794 4.6 9.1
 

378 20.25 31.14 84 116 830 3.2 9.9
 

1/4 Nubian
 
Males 	 280 23.4 34.89 104 116 895 3.1 8.6
 

279 17.9 32.05 124 116 895 3.6 7.2
 
257 17.9 34.66 132 116 913 3.5 6.9
 

Castrates 	 375 20.9 32.27 99 109 990 3.7 10.0
 
262 15.55 23.64 65 116 665 3.4 10.2
 

Comparisons
 

Weight gain Feed Intake Feed Conversion
 
(g/day ± 50) (% body weight) (kg feed/kg gain)
 

Breed
 
Local 84+2 3.6±0.7 8.9±0.9
 
1/4 Nubian 105+23 3.5+0.2 8.6±1.4
 

Sex
 
Males 111±19 3.3±0.3 7.6±0.6
 
Castrates 84+12 3.7±0.5 9.8±0.4
 

*Buck 374 was excluded from the calculations because it showed significant
 
compensatory gain after a long period of sickness.
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When comparing the performance of the goats fed the two diets, it is
 
clear that weight gains and feed conversion rates were much better with
 
ration A. The average for the two diets is presented below:
 

Ration Weight Gain Feed Intake Conversion 
(g/day±SD) (Z body weight) 

A 146±17 3.3±0.4 3.9±0.7 
B 97±21 3.5±0.5 8.7±1.2 

The faster rates of gain attained during the time the animals were
 
receiving ration A were probably due to the much higher feed conversion
 
rates, since the levels of feed intake were similar. This higher effi
ciency during the first period can be explained by two factors. First,
 
and probably most important, was the age of the animal and the composi
tion of its gain. Young animals usually gain more muscle than adipose
 
tissue, and the conversion from feed to muscle is more efficient than is
 
the deposition of fat. No young animals from this trial were slaugh
tered to support this statement. However, looking at the determinations
 
of body composition presented in table 20, it seems there was a tendency
 
for the smaller goats to have leaner carcasses. The second factor that
 
could have contributed to the better feed conversion rates of ration A
 
was the possible better use of protein and peptides from the cottonseed
 
meal than from the corn germ-blood meal combination, at both rumen and
 
post-rumen levels (by-pass protein). Published literature has shown a
 
more consistent response to the by-pass protein supplementation with
 
cottonseed meal than with blood meal.
 

At the end of the feeding trial the animals were slaughtered, and deter
minations were made of carcass yield and composition. Carcass yield was
 
calculated after chilling the carcass overnight. Percentage of fat was
 
derived from calculations of carcass density by weighing the chilled
 
carcass in the air and in water. An equation for predicting the percen
tage of fat in the carcass from its density developed for sheep was used
 
due to the lack of an equation for goats.
 

Information on dressing percentage and carcass composition is presented
 
in table 20, while comparisons are presented in table 21. Even though
 
the comparisons did not have statistical significance (due to the small
 
number of observations and the high variation) certain trends are evi
dent. The 1/4-Nubians had higher dressing percentages and contained
 
less fat than the local goats. The 1/4-Nubian goats produced more fat
free meat (14.4 kg) than did the local goats (11.4 kg). The intact
 
males were superior to the castrates in carcass weight and leaner yield.
 
The production of fat-free meat was higher for intact males (14.2 kg)
 
than for castrates (11.6 kg).
 

ECONOMIC ANALYSIS OF FEEDING TRIALS
 

The analysis that follows compares the income-generating potential of
 
four of the different feeding options described: high-energy rations A
 
and B, and dry rations I and II (two levels of leuceana and poultry
 
droppings). Feed costs and consumption are evaluated vis a vis the
 
weight gain and conversion rates. Several sales options are suggested
 
and pocential returns estimated.
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Results of 	the feeding trials for males and castrates that were slaugh
tered upon completion of the trials are evaluated. Such animals are
 
normally destined for slaughter, and their monetary worth can be deter
mined objectively based on live and carcass weights. Marketing prac
tices and prices for goats in Haiti have been investigated in another
 
study. Information obtained in that study was used here. (See section
 
entitled Goat Marketing in Haiti).
 

Table 20. 	 Dressing percentage and carcass composition of goats on high
energy feed.
 

Chilled 	 Carcass
 
Animal Live Carcass Dressing Fat Fat-free Yield
 
Number Weight Weight Percentage (%) Meat (kg) (% of
 

(kg) (kg) 	 body weight)
 

Local
 
Males 	 374 30.2 15.0 49.7 21.3 11.8 39.1
 

379 30.2 12.7 49.1 12.1 11.2 43.2
 

Castrates 376 22.3 11.4 51.0 23.9 8.7 39.0
 
378 31.4 16.4 52.2 16.5 13.7 43.6
 

1/4 Nubian
 
Males 	 280 35.9 19.5 54.4 8.0 17.9 50.0
 

279 32.3 18.2 56.3 14.9 15.5 48.0
 
257 35.0 17.7 50.6 17.0 14.7 42.0
 

Castrates 375 31.4 15.9 50.7 14.4 13.6 43.3
 
262 23.6 12.7 53.9 17.6 10.5 44.3
 

Table 21. 	 Group comparisons of carcass yield and composition of goats on
 
high-energy feed.
 

Carcass
 
Yield 

Live (% of 
Weight Dressing Fat Fat-free body 

Factor (kg) Percentage (%) Meat (kg) weight) 

Breed
 
Local 27.5±3.6 50.5+1.2 18.5±4.5 11.4±1.8 41.2±2.2
 
1/4 Nubian 31.6±4.3 53.2+2.2 14.4+3.4 14.4±2.4 45.5±3.0
 

Sex
 
Males 31.9±3.6 52.0+2.8 14.7±4.5 14.2±2.5 44.5±4.0
 
Castrates 27.2±4.2 52.0±1.3 18.1+3.5 11.6±2.1 42.6±2.1
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The intact males and castrates from the feeding trials have been
 
evaluated in six groupings: those on ration A divided by breed (Haitian
 
and 1/4-Nubian), those on ration B, in the same manner; those on ration
 
I; and those on ration II. Since results for two of the animals on
 
ration A were recorded only for 1 week, they are not included in this
 
analysis. Of the remaining five animals on this ration, two were fed
 
for 49 days, the others for intermediate periods. Weight gains for
 
those others have been extrapolated to 49 days to enable an analysis of
 
the average results of each group.
 

Ration B was fed for 102 to 116 days, and rations I and II were fed for
 
112 days. The results for all of these animals were extrapolated to 119
 
days to facilitate comparisons. For reasons indicated in the perfor
mance analysis, goat no. 134 has been excluded from these calculations.
 

Feed costs (as fed) were as follows:
 

Ration A $ 0.16 per kilogram 
Ration B 0.19 per kilogram 
Ration I 0.063 per kilogram 
Ration II 0.057 per kilogram 

These costs include purchase prices for all ingredients except leucaena
 
leaves, for which the cost of labor for collection and drying was calcu
lated and incorporated into the costs. Feeds were all obtained in or
 
near Port-au-Prince. Costs involved in making the purchases (transport,
 
etc.) are not included in the analysis. (These costs and other produc
tion costs can be more readily computed by the goat producer in his own
 
context. Any changes in costs involved in adoption of a new feeding
 
program by an individual producer or enterprise should evaluate costs
 
and returns under the old system compared to the proposed new system.)
 

"Feed intake" on the performance tables was shown in dry matter (DM),
 
which was 88% of the "as fed" weights. To obtain the "feed used"
 
figures in table 22 the feed intake (DM) was divided by 0.88, then 2% of
 
the resulting figure was added to allow for wastage (spilled and
 
rejected feed). The derivation of total feed costs and cost per
 
kilogram of weight gain are shown in table 22.
 

As shown in table 23 the income potential from the sale of these goats
 
has been calculated under three options:
 

- selling live at the Croix-des-Bouquets market 
- selling live to Famepak, payment on the basis of carcass yield 
- slaughtering and selling carcasses to butcher shops/meat markets in 

Port-au-Prince
 

Prices obtainable under the Croix-des-Bouquets option are extremely
 
uncertain. Animals are not sold by weight, and prices are known to vary
 
from $1.07/kg to $1.83/kg (these prices by weight were determined by
 
weighing animals purchased as part of a marketing test, following nego
tiations under the traditional bargaining basis). For this analysis,
 
the average price paid for the gcats purchased in the market test is
 
used -- $1.40/kg.
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Table 22. 
 Weight gains and feed costs for feeding-trial goats that were slaughtered.
 

Ration 
No. of 
Goats Breed 

Ave. wt. 
Gain 
(g/day) 

Feed 
Used 
(g/day) 

Feed 
Cost/ 
kg 

Feed 
Cost/ 
day 

Total 
Weight 
Gain (kg) 

Total 
Feed 
Cost 

Cost/ 
kg of 
Gain 

A 2 H 133 636 $0.16 $0.102 
49 days 
6.52 

49 days 
$ 5.00 $0.77 

A 3 1/4N 148 718 0.16 0.115 7.25 5.63 0.78 

119 days 119 days 
B 
B 
I 
II 

3 
5 
5 
5 

H 
1/4N 
All 
All 

84 
105 
98 
93 

871 
1010 
1099 
1008 

0.19 
0.19 
0.063 
0.057 

0.165 
0.192 
0.069 
0.054 

10.00 
12.49 
11.66 
11.07 

19.23 
22.84 
8.21 
6.78 

1.96 
1.82 
0.70 
0.61 



Table 23. 
 Income for goats from feeding trials.
 

Prices at Sale
 
Live 
 Carcass
Average Weightsa (kg) Cx-d-Bq. Carcass Carcass Famepak 
 Meat Market
Ration Breed Initial Final $1.40/kg Yield Weight 
 $1.10/lb $1.30/lb
 

b

Est.
A H 15.25 21.76 30.46 .45 21.64 
 23.80 28.13
 
.50 24.04 26.45 31.25
A 1/4N 14.55 21.80 
 30.52 .45 21.68 
 23.85 28.18
 
.50 24.10 26.51 
 31.33
 

Actual
B H 16.57 26.57 37.20 .519 30.48 
 33.53 39.62
B 1/4N 19.13 31.62 
 44.27 .539 37.66 
 41.43 48.96
I All 16.10 27.76 38.86 
 .45 7c 28.03 30.83
TI All 13.06 24.13 33.78 36.43
 
42 9c 22.88 25.16 29.74
 

aBefore averaging, the final weights for individual animals were extrapolated to a uniform number of days for
 
each group as explained in the text.

bThe animals on ration A were moved to ration B, so there is no available information on carcass yield for
this group. 
Because of the superior conversion rate of these animals, it was considered desirable to
determine a potential return. Thus 
two yield estimates considered reasonable, 45% and 50Z, have been used.
cAll males on rations I and II except the 1/4-Alpine were used to estimate feed costs. 
 Since only two animals
in each group were slaughtered (Haitian and 1/4-Nubians) carcass yield used in this table is the average for
the two slaughtered in each group.
 



Famepak, a slaughterer and meat packer located near Port-au-Prince, will
 
purchase live goats, slaughter them on the premises and pay $1.10/lb on
 
the carcass weight.
 

Some butcher shops and supermarkets in the Port-au-Prince area are known
 
to purchase fresh goat carcasses on a regular basis. The average price
 
paid by them is $1.30/lb.
 

Prices paid in the Central Plateau for Haitian and 1/4-bred Nubian males
 
and castrates used in the feeding trials was $1/kg. Table 24 shows the
 
potential profit that could be earned from the sale of such animals
 
after feed-out under the three sales options.
 

The initial purchase price, at $1/kg, is the same figure as the initial
 
weight (as shown in table 23). This amount has been added to feed costs
 
for each category of animal, and the total deducted from the sale price
 
to obtain gross profit figures, which are shown in table 24. Because of
 
the different lengths of time the animals were on the trials, a "profit
 
per week" calculation has been made as well.
 

For animals slaughtered, the value of the fifth quarter (offal, head,
 
feet, skin) should not be ignored. Although Famepak does not pay for
 
the fifth quarter, a producer who also slaughters may be able to realize
 
an additional return of $4.50 to $5.60 from the fifth quarter of each
 
animal. Prices for fifth-quarter components at traditional open markets
 
in Port-au-Prince are known to be:
 

4 feet @ $0.20 $0.80 
head $1.00 to $1.40 
heart/liver/lungs $0.80 to $1.00 
tripe $0.80 to $1.00 
skin $0.30 to $0.40 

As this analysis demonstrates, feed costs, conversion rates, and carcass
 
yields all play key roles in determining the returns that are obtainable
 
from a feeding program. In group A, the superior conversion and weight
 
gain rates made these animals, especially the 1/4-Nubians, the most
 
profitable group by far under all selling options when considered on a
 
per-week basis -- even when presuming a lower (45%) carcass yield.
 

It should be remembered that group B animals were the same animals that
 
were in group A. Although on a similar ration, their conversion rates
 
in the second feeding trial were not as good for reasons discussed
 
earlier. In order to maximize returns for high-energy (more expensive)
 
rations, they should be fed only to the point where carcass yields are
 
maximized -- and the method of selling should be on a carcass-weight
 
basis. The age at which animals are placed on the feed, as well as
 
breed, are also factors to consider.
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Table 24. Profits under different selling options. 

Ration Breed 

Cost of 
Animal 
+ Feed 

Cx-d-Bg 
Overall Per week 

PROFIT* 
Famepak 

Overall Per week 
Butcher 

Overall Per week 

7 weeks 7 weeks 7 weeks 

A H $20.25 
20.25 

$10.21 $1.53 $3.55 
6.20 

$0.51 
0.89 

$ 7.88 
11.00 

$1.13 
1.57 

A 1/4N 20.18 
20.18 

10.34 1.58 3.67 
6.33 

0.52 
0.90 

8.00 
11.15 

1.14 
1.59 

17 weeks 17 weeks 17 weeks 

B H 36.20 1.00 0.06 -2.67 -- 3.42 0.20 

B 

I 

1/4N 

All 

41.97 

24.31 

2.30 

14.55 

0.14 

0.86 

-0.54 

6.52 

--

0.38 

6.99 

12.12 

0.41 

0.71 

II All 19.84 13.94 0.82 5.32 0.31 9.90 0.58 

*Selling price minus cost of animal and feed. 



CONCLUSIONS
 

The following conclusions can be drawn from the feeding trials carried
 
out at the Faculty of Agronomy and Veterinary Medicine Experimental Farm
 
from July 1986 through April 1987 as part of the Goat Production
 
Improvement Project.
 

1. 	Halfbred Nubian and Alpine does produced by the project have a
 
potential for milk production several times higher than that of the
 
local goats. Higher levels of milk production require higher levels
 
of energy and protein intakes by the animals. There does not seem
 
to be a difference in milk-production potential between the Nubian
 
and Alpine halfbreds.
 

2. 	Guinea grass and Star grass pastures can sustain relatively high
 
levels of milk production when they are supplemented with a high
quality concentrate containing by-pass protein.
 

3. 	Milk production from improved goats for human consumption or sale
 
can be a viable option for small-scale farmers.
 

4. 	The stress of weaning and the reduction in weight gains observed
 
after weaning can be overcome by feeding high-quality rations. The
 
principal factor affecting the growth of the kids after weaning
 
seems to be quality and quantity of the feed available.
 

5. 	Intensive feeding of goats in confinement is a viable option
 
provided precautions are taken to avoid fecal contamination of the
 
feed. Fighting between goats, a serious problem with local goats
 
and their crosses, can be eliminated if all animals are locked up in
 
individual stanchions during feeding.
 

6. 	Feeding dry rations to goats can be economically feasible. Ingre
dients must be ground to avoid selection by the goats during ad
 
libitum feeding. Fine mixing is not important if only a small
 
amount is offered (e.g., when supplementing lactating does).
 

7. 	When feeding forage to goats in confinement, enough should be
 
offered, two to three times the required amount, so that the goats
 
can select and consume the most palatable and nutritious parts of
 
the forage. If this is not done, poor performance and unthrifty
 
animals can be expected.
 

8. 	Provision of high-quality feed allows goats to grow faster and reach
 
puberty at an earlier age. This can shorten the time required
 
before the animals can be marketed or begin production, and increase
 
the income of the farmer. When goats are to be distributed to small
 
farmers, increasing the levels of nutrition can decrease the length
 
of time before distribution by 4 to 5 months. A short period of
 
adaptation to forage feeding of about 2 weeks is required for
 
animals in transition from one feeding system to another.
 

9. 	If heavier and superior quality carcasses from goats are desired,
 
dry-ration feeding is a feasible alternative. Attention should be
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given to the cost and quality of the ingredients used. Highei. body
 
weights and better feed conversion rates can be achieved with
 
improved goats (1/4, 1/2, or 3/4) of either Nubian or Alpine blood,
 
but even with the local goats, high-quality feeding can improve the
 
gains. The final weight and dressing percentage of exotic crossbred
 
goats will be higher than those of local animals that are currently
 
slaughtered for meat.
 

10. 	Bucks (intact males) are superior to castrates and females in terms
 
of potential for growth and improaved feed conversion rates, and
 
should be used preferably for meat production if efficiency is
 
desired. However, for special markets and cooking styles, castrates
 
can be used instead (e.g., when more fat is required or when the
 
buck odor and taste is to be eliminated).
 

11. 	Elephant grass does not appear to be suitable for feeding goats in
 
confinement when it is used as the only feed. Physical characteris
tics and high water content prevent the goats from eating sufficient
 
amounts to meet their requirements for production. It is probably
 
adequate for feed adult bucks or for meeting maintenance require
ments only.
 

12. 	Leucaena is an excellent feed. It is highly palatable and a good
 
source of energy, protein, and by-pass protein. Its use as feed for
 
other animals should also be promoted. It can replace other more
 
expensive and unreliable protein sources, e.g., cottonseed meal,
 
blood meal. The use of dry leucaena leaves should be encouraged not
 
only for ruminants but for monogastrics. Leucaena is abundant
 
locally and can be dried easily in a day or two. Once it is dried
 
and sacked it can be transported and marketed easily, and it can be
 
stored for long periods of time without reduction in its nutritional
 
value. Drying leucaena can generate local employment and increase
 
the incomes of farmers.
 

RECOMMENDATIONS
 

Based on the results of the feeding trials and the goat-production
improvement work conducted over the past 5 years, the following
 
recommendations are set forth to the Ministry of Agriculture for
 
consideration.
 

1. 	Evaluate Guinea and Star grasses for milk production when used as
 
the only feed source or with maximum supplementation.
 

2. 	Compare the milk-production potential of the 3/4-Nubian and 3/4-

Alpine does with that of halfbreds and straightbred Haitian does.
 

3. 	Continue feeding trials with growing goats in confinement, based on
 
forages, to measure supplementation needs with the different species
 
of grasses.
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4. 	Carry out feeding experiments using high-fiber feedstuffs, e.g. crop
 
residues and sugar cane bagasse, to test an appropriate supplemen
tation and feeding system.
 

5. 	Encourage the use of local feed resources like poultry droppings,
 
chicken litter, rice bran, mesquite pods, saman pods, and various
 
tree leaves, that are currently underused and wasted.
 

6. 	Evaluate the carcass yield and quality of halfbred and 3/4-bred
 
animals, or other breed combinations, as they become available for
 
meat production.
 

7. 	Carry on supplementation experiments with the molasses blocks during
 
the dry season to measure their effects on reproductive performance
 
and growth and to determine the economics of their use.
 

8. 	Validate positive results from previous and future tests at the
 
farmer level; conduct economic analyses to determine benefits to the
 
farmers.
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Appendix 1
 

Rations for Growth I and II
 



Winrock International
 

Haiti Goat Project
 

RATION FOR GROWTH I 

AMOUNT PERCENT PRICE AVMOUNT 
INGREDIENTS (AS FED) (AS FED) (AS FED) (DRY MATTER) 

95) LEUCAENA LEAF DRY 22. 222 19.70 0.06 20.00
 
22) GOSSYP.COTTONMEAL 10.870 9.64 0.13 10.00
 
88) ZEA M. YELLOW GRAIN 10.112 8.97 0.35 9.00
 
55) PROSOPIS MESQUI.POD 10.753 9.53 0.00 10.00
 
36) ORYZA RICE BRAN 21.978 19.48 0.01 20.00
 
89) ZEA MAYS CORN BRAN 22. 472 19.92 0.17 20.00
 
62) SACCHARUM CANE MOL 13.333 11.82 0.11 10.00
 
93) SALT 0.556 0.49 0.08 0.50
 
92) MINERAL MIX 0.500 0.44 0.80 0.50
 

COST 12.24 112.796 100.00 0.11 100.00
 

NUTR IT I ONAL CONTENT 

RATION FOR GROWTH I
 

3) DRY MATTER 88.66 % 
4) DE 2.97 Mcal/kg 
5) ME 1.88 Mcal/kg 
6) NEm 0.53 Ical/kg 
7) NEg 0.34 Mcal/kg 
8) NElac. 0.52 Mcal/kg 
9) TDN 67.33 % 

10) Protein 15.89 % 
11) Cellulose 0.00 % 
12) Fiber 14.98 % 
13) Lignin 0.00 % 
14) ADF 1.97 % 
15) Cell Wa]ls 0.01 % 
16) Calcium 0.92 % 
17) Chlorine 0.62 % 
18) Cobalt 0.34 ppm 
19) Copper 84.83 ppm 
20) Iron 150.00 ppm 
21) Magnesium 0.12 % 
22) Manganese 78.91 ppm 
23) Phosphorus 0.71 % 
24) Potassium 0.80 % 
25) Sodium 0.23 % 
26) Sulphur 0.09 % 
27) Zinc 19.62 ppm 
28) Vit. A 90.00 IU/kg 
29) Vit. E 0.00 ppm 
30) NPN 0.00 % 
31) Selenium 0.02 ppm 



---------------------------- -------- --------- -----------

Winroc:: International 

Haiti Goat Project 

RATION FOR GROWTH II 

AMOUNT PERCENT PRICE AMOUNT
 
INGREDIENTS (AS FED) 
 (AS FED) (AS FED) (DRY MATTER)
 

95) LEUCAENA LEAF DRY 11.111 9.87 0.06 10.00
 
22) GOSSYP.COTTONMEAL 21.739 
 19.31 0.13 20.00
 
89) ZEA MAYS CORN BRAN 22.472 19.97 0.17 
 20.00
 
88) ZEA M. YELLOW GRAIN 10.112 B.98 0.35 
 9.00
 
55) PROSOPIS MESQUI.POD 10.753 9.55 
 0.00 10.00
 
36) ORYZA RICE BRAN 21.978 19.53 0.01 20.00
 
62) SACCHARUM CANE MOL 13.333 11.85 0.11 
 10.00
 
93) SALT 0.556 0.49 0.08 0.50
 
92) MINERAL MIX 0.500 0.44 0.80 
 0.50
 

COST 13.02 112.554 100.00 
 0.12 100.00
 

NUTR IT I ONAL CONTENT
 

RATION FOR GROWTH II
 

3) DRY MATTER 88.65 % 
4) DE 2.97 Mcal/kg 
5) ME 1.88 Mcal/kg 
6) NEm 0.70 Mcal/kg
7) NEg 0.46 Meal/k:g 
8) NElac. 0.69 Mcal/kg 
9) TDN 67.40 % 

10) Protein 17.91 %
 
11) Cellulose 0.00 % 
12) Fiber 14.49 % 
13) Lignin 0.0 % 
14) ADF 3.67 % 
15) Cell Walls 0.81 % 
16) Calcium 0.72 % 
17) Chlorine 0.63 % 
18) Cobalt 0.36 ppm 
19) Copper 87.01 ppm
 
20) Iron 150.00 ppm
 
21) Magnesium 0.18 % 
22) Manganese 81.19 ppm 
23) Phosphorus 0.82 % 
24) Potassium 0.96 % 
25) Sodium 0.23 % 
26) Sulphur 0.12 % 
27) Zinc 26.44 ppm 
28) Vit. A 90.00 IU/kg 
29) Vit. E 0.00 ppm

30) NPN 0.00 %
 
31) Selenium 0.02 ppm
 



Appendix 2
 

Dry Rations -- Leucaena and Poultry Droppings
 



Winrock International
 

Haiti Goat Project
 

DRY RATION I (First try)
 

AMOUNT PERCENT PRICE AMOUNT
 
INGREDIENTS (AS FED) (AS FED) (AS FED) (DRY MATTER)
 

95) LEUCAENA LEAF DRY 22.222 19.76 0.06 20.00
 
97) POULTRY DROPPINGS 22.222 19.76 0.01 20.00
 
36) ORYZA RICE BRAN 54.945 48.86 0.01 50.00
 
62) SACCHARUM CANE MOL 12.000 10.67 0.1f 9.00
 
93) SALT 0.556 0.49 0.08 0.50
 
92) MINERAL MIX 0.500 0.44 0.80 0.50
 

COST 3.99 112.445 100.00 0.04 100.00
 

NUTR IT I ONAL CONTENT
 

DRY RATION I (First try)
 

3) DRY MATTER 88.93 %
 
4) DE 2.28 Mcal/kg 
5) ME 1.02 Mcal/kg 
6) NEm 0.15 Mcal/kg 
7) NEg 0.09 Mcal/kg
 
8) NElac. 0.15 Mcal/kg
 
9) TDN 51.20 %
 
10) Protein 15.27 %
 
11) Cellulose 0.00 %
 
12) Fiber 20.13 %
 
13) Lignin 0.00 %
 
14) ADF 0.00 %
 
15) Cell Walls 0.00 %
 
16) Calcium 2.52 %
 
17) Chlorine 0.58 %
 
18) Cobalt 0.31 ppm
 
19) Copper 165.15 ppm
 
20) Iron 547.50 ppm
 
21) Magnesium 0.18 %
 
22) Manganese 247.70 ppm
 
23) Phosphorus 1.16 %
 
24) Potassium 0.39 %
 
25) Sodium 0.40 %
 
26) Sulphur 0.04 %
 
27) Zinc 103.80 ppm
 
28) Vit. A 0.00 IU/::g 
29) Vit. E 0.00 ppm
 
30) NPN 0.00 % 
31) Selenium 0.02 ppm 



Winrock International 

Haiti Goat Project 

DRY RATION II (First try) 

AMOUNT PERCENT PRICE 
INGREDIENTS (AS FED) (AS FED) (AS FED) 

95) LEUCAENA LEAF DRY 11.111 9.88 0.06 
97) POULTRY DROPPINGS 33.333 29.64 0.01 
36) ORYZA RICE BRAN 54.945 48.86 0.01 
62) SACCHARUM CANE MOL 12.000 10.67 0.11 
93) SALT 0.556 0.49 0.08 
92) MINERAL MIX 0.500 0.44 0.80 

COST 3.42 112.445 100.00 0.03 

AMOUNT
 
(DRY MATTER)
 

10.00
 
30.00
 
50.00
 
9.00
 
0.50
 
0.50
 

100.00
 

NUTRITIONAL 


DRY RATION II 


3) DRY MATTER 
4) DE 
5) ME 
6) NEm 
7) NEg 
8) NElac. 
9) TDN 
10) Protein 

11) Cellulose 

12) Fiber 

13) Lignin 

14) ADF 

15) Cell Walls 

16) Calcium 

17) Chlorine 

18) Cobalt 

19) Copper 

20) Iron 

21) Magnesium 

22) Manganese 

23) Phosphorus 

24) Potassium 
25) Sodium 
26) Sulphur 
27) Zinc 
28) Vit. A 
29) Vit. E 
30) NPN 
31) Selenium 

CONTENT 

(First try) 

88.93 % 
2.10 Mcal/I::g 
0.87 Mcal/kg 
0.15 Mcal/kg 
0.09 Mcal/kg 
0.15 Mcal/kg 

46.72 % 
15.57 % 
0.00 % 
19.58 % 
0.00 % 
0.00 % 
0.00 % 
3.18 . 
0.58 % 
0.31 ppm 

165.15 ppm 
747.50 ppm 

0.25 % 
288.30 ppm 

1.40 % 
0.39 % 
0.50 % 
0.04 % 

150.10 ppm 
0.00 IU/kg 
0.00 ppm 
0.00 % 
0.02 ppm 



Winrock International
 

Haiti Goat Project
 

DRY RATION I (Second try)
 

AMOUNT PERCENT PRICE AMOUNT
 
INGREDIENTS (AS FED) (AS FED) (AS FED) (DRY MATTER)
 

95) LEUCAENA LEAF DRY 33.333 29.51 0.06 30.00
 
97) POULTRY DROPPINGS 11.111 9.84 0.01 10.00
 
36) ORYZA RICE BRAN 32.967 29.19 0.01 30.00 
77) TRIT. WHEAT OFFAL 22.472 19.90 0.09 20.00
 
62) SACCHARUM CANE MOL 12.000 10.63 0.11 9.00
 
93) SALT 0.556 0.49 0.08 0.50
 
92) MINERAL MIX 0.500 0.44 0.80 0.50
 

COST 6.27 112.939 100.00 0.06 100.00
 

N U T 13I T I 0 N A L C 0 N T E N T
 

DRY RATION I (Second try)
 

3) DRY MATTER 88.54 % 
4) DE 2.75 Mcal/kg 
5) ME 1.74 Mcal/kg
6) NEro 0.46 Mcal/ikg
7) NEg 0.29 Mcal/kg 
6) NElac. 0.47 Mcal/kg 
9) TDN 62.11 %7
 

10) Protein 16.91 %
 
10) Cellulose 0.00 %
 
12) Fiber 17.12 %
 
13) Lignin 0.00 %
 
14) ADF 3.00 %
 
15) Cell Walls 10.20 %
 
16) Calcium 1.83 %
 
17) Chlorine 0.59 %
 
18) Cobalt 0.33 ppm
 
19) Copper 105.61 ppm
 
20) Iron 373.10 ppm 
21) Magnesium 0.23 % 
22) Manganese 168.80 ppm 
23) Phosphorus 0.99 %. 
24) Potassium 0.68 % 

0. 625) Sodium % 
26) Sulphur 0.09 % 
27) Zinc 57.58 ppm 
28) Vit. A 232.00 IU/kg 
29) Vit. E 0.00 ppm 
30) NPN 0.00 %. 

31) Selenium 0.02 ppm
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Winrock International
 

Haiti Goat Project
 

DRY RATION II (Second try)
 

AMOUNT PERCENT PRICE AMOUNT
 
INGREDIENTS (AS FED) (AS FED) (AS FED) (DRY MATTER)
 

95) LEUCAENA LEAF DRY 22.222 19.68 0.06 20.00
 
36) ORYZA RICE BRAN 32.967 29.19 0.01 30.00
 
97) POULTRY DROPPINGS 22.222 19.68 0.01 20.00
 
77) TRIT. WHEAT OFFAL 22.472 19.90 0.09 20.00
 
62) SACCHARUM CANE MOL 12.000 10.63 0.11 9.00
 
93) SALT 0.556 0.49 0.08 0.50
 
92) MINERAL MIX 0.500 0.44 0.80 0.50
 

COST 5.70 112.939 100.00 0.05 100.00
 

NUTR IT I ONAL CONTENT
 

DRY RATION II (Second try)
 

3) DRY MATTER 68.54 %
 
4) DE 2.57 Mcal/kg
 
5) ME 1.59 Mcal/kg
 
6) NEm 0.46 Mcal/kg
 
7) NEg 0.29 Mcal/kg
 
8) NElac. 0.47 Mcal/kg
 
9) TDN 57.64 %
 

10) Protein 17.21 %
 
11) Cellulose 0.00 %
 
12) Fiber 16.57 %
 
13) Lignin 0.00 %
 
14) ADF 3.00 %
 
15) Cell Walls 10.20 %
 
16) Calcium 2.49 %
 
17) Chlorine 0.59 %
 
18) Cobalt 0.33 ppm
 
19) Copper 105.61 ppm
 
20) Iron 573.10 ppm 
21) Magnesium 0.30 % 
22) Manganese 209.40 ppm 
23) Phosphorus 1.22 % 
24) Potassium 0.68 % 
25) Sodium 0.41. % 
26) Sulphur 0.09 % 
27) Zinc 103.88 ppm 
28) Vit. A 232.00 IU/kg 
29) Vit. E 0.00 ppm 
30) NPN 0.00 % 
31) Selenium 0.02 ppm 



Appendix 3
 

High-energy Rations A and B
 



-- - - - - - -- - - - --- - - -

Winrock International 

Haiti Goat Project 

HIGH ENERGY DRY RATION A 

AMOUNT PERCENT PRICE AMOUNT
 
INGREDIENTS 
 (AS FED) (AS FED) (AS FED) (DRY MATTER)
 

77) TRIT. WHEAT OFFAL. 28.090 24.68 0.09 
 25.00
 
89) ZEA MAYS CORN BRAN 28.090 24.68 0.17 25.00
 
88) ZEA M. YELLOW GRAIN 19.663 17.28 Z.35 17.50
 
95) LEUCAENA LEAF DRY 11.111 
 9.76 0.06 10.00

22) GOSSYP.COTTONMEAL 10.870 9.55 
 0.13 10.00
 
62) SACCHARUM CANE MOL 13.333 
 11.72 0.11 10.00
 
9) CALCIUM CARBONATE 1.596 1.40 0.00 1.50
93) SALT 0.556 0.49 0.08 0.50
 
92) MINERAL MIX 0.500 0.44 0.80 
 0.50
 

-


COST 18.07 113.808 100.00 
- -

0.16 100.00
 

N U T R I T I 0 N A L CONTENT
 

HIGH ENERGY DRY RATION A
 

3) DRY MATTER 87.87 % 
4) DE 3.32 Mcal/kg
5) ME 2.72 Mcal/kg
6) NEm 1.10 Mcal/kg 
7) NEg 0.71 Mcal/kg
8) NElac. 1.09 McaI/kg 
9) TDN 75.28 % 

10) Protein 16.73 % 
11) Cellulose 0.00 % 
12) Fiber 8.73 % 
13) Lignin 0.00 % 
14) ADF 5.98 % 
15) Cell Walls 14.33 % 
16) Calcium 1.24 % 
17) Chlorine 0.64 % 
18) Cobalt 0.37 ppm 
19) Copper 26.40 ppm 
20) Iron 182.00 ppm 
21) Magnesium 0.29 % 
22) Manganese 46.60 ppm
23) Phosphorus 0.87 % 
24) Potassium 1.26 % 
25) Sodium 0.24 % 
26) Sulphur 0.16 % 
27) Zinc 20.94 ppm

28) Vit. A 465.00 IU/kg 
29) Vit. E 0.00 ppm 
30) NPN 0.00 % 
31) Selenium 0.02 ppm 



Winrock International
 

Haiti Goat Project
 

HIGH ENERGY DRY RATION B
 

AMOUNT PERCENT PRICE AMOUNT
 
INGREDIENTS (AS FED) (AS FED) (AS FED) (DRY MATTER)
 

77) TRIT. WHEAT OFFAL 28.090 24.67 0.09 25.00
 
F9) ZEA MAYS CORN BRAN 28.090 24.67 0.17 25.00
 
88) ZEA M. YELLOW GRAIN 19.663 17.27 0.35 17.50
 
95) LEUCAENA LEAF DRY 11.111 9.76 0.06 10.00
 
2) ANIMAL BLOOD 4.409 3.87 0.88 4.10
 

96) ZEA MAYS CORN GERM 6.534 5.74 0.17 5.90
 
62) SACCHARUM CANE MOL 13.333 11.71 0.11 10.00
 
93) SALT 0.556 0.49 0.08 0.50
 
9) CALCIUM CARBONATE 1.596 1.40 0.00 1.50
 
92) MINERAL MIX 0.500 0.44 0.80 0.50
 

COST 21.62 113.881 100.00 0.19 100.00
 

NUTR IT I ONAL CONTENT
 

HIGH ENERGY DRY RATION B
 

3) DRY MATTER 87.81 %
 
4) DE 3.38 Mcal/kg 
5) ME 2.78 Mcal/kg 
6) NEm 1.01 Mcal/kg 
7) NEg 0.65 Mca:L/kg
 
8) NElac. 1.00 Mcal/kg
 
9) TDN 76.74 %
 
10) Protein 16.56 %
 
11) Cellulose 0.31 %
 
12) Fiber 7.45 %
 
13) Lignin 0.00 %
 
14) ADF 4.28 %
 
15) Cell Walls 14.33 % 
16) Calcium 1.25 % 
17) Chlorine 0.64 % 
18) Cobalt 0.36 ppm 
19) Copper 24.55 ppm 
20) Iron 296.14 ppm 
21) Magnesium 0.24 % 
22) Manganese 44.58 ppm 
23) Phosphorus 0.80 % 
24) Potassium 1.11 % 
25) Sodium 0.25 % 
26) Sulphur 0.15 % 
27) Zinc 14.12 ppm 
28) Vit. A 4L5.00 IU/kg 
29) Vit. E 0.00 ppm
 
30) NPN 0.00 %
 
31) Selenium 0.02 ppm
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INTRODUCTION
 

Initial work on testing the productivity of various improved and native
 
forages was conducted in mid-1985 at the Gonaives goat production/
 
demonstration center. Expansion of these tests was scheduled for the
 
1986 rainy season; however, the political unrest and ensuing destruction
 
of the Gonaives center in early 1986 precluded further work at this
 
site. Following the recommendation of the April 1986 project evaluation
 
team, forage production trials were included as a priority activity for
 
the 	remainder of the project. The purpose of the trials was to
 
systematically evaluate the suitability, adaptability and productivity
 
of a variety of forages (grasses and legumes) before recommendations on
 
forage production were made to goat producers.
 

Execution of the forage trials required human resource inputs over and
 
above those available to the project at the time. Therefore, an agree
ment was entered into with the Faculty of Agronomy and Veterinary
 
Medicine (FAVM) for the provision of personnel knowledgeable in tropical
 
forage production. Under this agreement, FAVM staff were responsible
 
for the land preparation, planting, care of experimental plots and data
 
collection and analysis. The expatriate goat project staff provided
 
planning assistance, technical backstopping and overall supervision of
 
the 	trials. The period covered by the agreement was June 1986 through
 
May 1987, with the understanding the FAVM would make every effort to
 
continue evaluating and disseminating the forages beyond May 1987. This
 
section of the report summarizes and discusses some aspects of the
 
forage trials, principally the results. Copies of the protocol for the
 
execution of the forage trials and the final report from FAVM are
 
included in appendixes 1 and 2, respectively.
 

LOCATIONS OF TRIALS
 

Several locations within 50 km of Port-au-Prince were explored as poten
tial sites for the execution of the forage trials. Of these, five sites
 
were identified as having adequate infrastructure and resources
 
necessary to carry out the trials. The locations of these sites are
 
shown in figure 1 and a brief description of each is provided below.
 

0 	 Damien - The principal forage production trial was conducted at
 
Damien on the grounds of the FAVM experimental farm. This site was
 
judged excellent because its rich, good textured soil and
 
availability of water for irrigation presented an ideal condition to
 
test not only the adaptability of the forages but also the maximum
 
production dry matter under optimum tropical conditions.
 

* 	 Croix-des-Bouquets - The Diron farm near Croix-des-Bouquets was the
 
second major forage trial site. The farm is located in the
 
agriculturally important Plaine-de-Cul-du-Sac region. The soil is
 
relatively good and irrigation was possible.
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Figure 1. Locations of Forage Production Trials
 



0 	 Titanyin - This site is located north of Port-au-Prince at km 26 on
 
National Route 1. The trial was conducted on private property
 
representative of most of the hillsides along the east side of the
 
highway. Adaptation and production of various species of forages
 
were measured under rainfall-only conditions.
 

0 	 Chambrun - This site is located approximately 2 km west of the town
 
of Thomazeau in the Plaine-de-Cul-du-Sac. Unlike the Diron farm,
 
this locality has very poor, highly saline soils in most low areas
 
where drainage is a problem.
 

* 	 Gressier - This site is within 5 km of the town of Gressier. The
 
test areas were on hillsides where soil conservation structures such
 
as terraces had becn built. No irrgation was available in this
 
area.
 

All of the above sites were also involved in the goat project as asso
ciated breeding centers (ABCs). The sites were intended to serve not
 
only as test grounds but also as demonstration units for farmers and as
 
sources of setl and/or vegetative material for establishing forage plots
 
on participating farmers' land.
 

RESULTS
 

The 	forages used in these trials included grasses, legumes and associa
tions between the two. In general, grasses produce considerably higher
 
amounts of dry matter (DM) per unit of land than legumes and should be
 
considered as the basis for feeding ruminants in the tropics. Legumes,
 
either as pure stands or in association with grasses, have a higher
 
protein and energy content than grasses alone. Legumes complement rumi
nant diets by supplying protein and by increasing the digestibility and
 
intake of grasses. Also, legumes have the added advantage of increasing
 
the nitrogen available to grasses when planted in association with them
 
due to the nitrogen fixation mechanism occurring in the roots. This
 
nitrogen is used directly by the grasses in the soil or recycled through
 
decomposition of the legume leaves on the soil surface.
 

The key production parameter measured in these trials was the quantity
 
of dry matter produced per hectare of land. Dry matter rather than
 
green vegetative material was measured so that comparisons could be made
 
among species tested. Samples of grasses and legumes were sent to
 
Florida A&H University for nutrient analyses. The results will be
 
reported separately by Florida A&M upon completion of their feed
 
analysis project. Following, the results of the trials at each site are
 
summarized.
 

Damien
 

The experimental farm at Damien was the site for the largest, most
 
extensive forage production trial. Preparation of the land began in
 
July 1986 and most forages were planted in the 99 experimental plots by
 
the end of August. Data were collected on 10 grasses, 7 legumes and 8
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associations through the end of April 1987. Table 1 presents informa
tion on number of cuttings, yield per cutting and interval between
 
cuttings.
 

In general, the forage trial at this site progressed well. Most of the
 
forages tested grew satisfactorily except for three legumes -- Kudzu
 
(Pueraria phaseoloides), centro (Centrosema pubescens) and stylo
 
(Stylosanthes guianensis). Kudzu plants disappeared after a very poor
 
germination rate and weak initial growth period of the surviving plants.
 
Centro and stylo also germinated very poorly. The few plants that sur
vived were transplanted to an adjacent plot. No measurements were taken
 
on these three legumes; however, they were replaced by pangola grass
 
(Digitaria decumbens), Jack bean (Cannavalia ensiformis) and Calliandra
 
calothyrsus. The Jack bean seeds did not germinate at all, therefore,
 
no data are available on this forage. The legume Teramnus labialis was
 
also tested. The few seeds available germinated and grew well, but
 
rather than cutting the plants, the small stand was kept for seed
 
production for future tests.
 

The data summarized in table 1 were used in calculating the forages'
 
annual dry matter production potential shown in table 2. The potential
 
number of cuts per year (cutting interval) was estimated from the actual
 
cutting intervals in the trials and extrapolated to 365 days. The esti
mated production per cutting was determined by multiplying the average
 
production per day (after the first cutting) by the cutting interval.
 
Although data are provided for velvet bean (Mucuna deerginiana) and
 
molasses grass (Melinis minutiflora), it should be noted that velvet
 
bean is an annual which virtually dies out after the first cutting (har
vest). Molasses grass did not die after the first cutting but the
 
recovery and subsequent growth is very slow. These characteristics
 
result in low annual productivity. Similarly, the legume silverleaf
 
(Desmodium uncinatum) recover very slowly after cutting.
 

Among the grasses tested, elephant grass (Pennisetum purpureum), planted
 
alone, had the highest potential yield -- approximately 75 tons DM/ha/
 
year. This yield increased 25% to about 94 tons total DM when planted
 
in association with siratro (Macroptilium atropurpureum) but decreased
 
by 31% to about 57 total when associated with leucaena. Guatemala grass
 
produced the second highest amount of forage -- close to 54 tons DM/ha/
 
year. The association of Guatemala with siratro increased production by
 
6% while the association with leucaena decreased total production by 7%.
 
The third most productive grass was guinea grass (Panicum maximum).
 
Planted alone, it produced close to 41 tons DM/ha/year. Associations
 
with siratro and leucaena reduced total yields to about 30 and 34 tons
 
DM, respectively. Green panic (P. maximum var. trichoclume) and the
 
buffel grass varieties (Cenchrus ciliaris varieties) produced about 38
 
tons DM/ha/year -- about 8% less than guinea grass. The least produc
tive grasses (between 10 and 20 tons DM/ha/year) were pangola (Digitaria
 
decumbens), and coast cross no. 1 (Cynodon dactylon) and molasses grass
 
(Melinis minutiflora).
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Table 1. Forage dry-matter production at the Damien site.
 

Forage Days* 

1 

Yield** Days 

2 

Yield Days 

3 

Yield Days 

Grasses 

Digitaria decumbens 

(Pangola) 

66 2.72±0.27 79 2.67±0.56 55 1.67±0.23 

Conchrus ciliaris 

(Buffel comaon) 

44 2.49±0.1o 35 3.57±0.31 65 4.95±0.37 53 

Cenchrus ciliaris 

(Suffel nueces) 

44 1.17±0.29 19 1.59±0.26 36 3.09±0.44 45 

Cynodon dactylon 

(coast cross 1) 

66 2.42 75 2.46±0.39 55 4.29±0.76 

Melinis minutiflora 

(Molasses grass) 

87 2.48±0.78 110 2.61±1.66 

Panicum maximum 

(Guinea grass) 

47 2.12±0.81 19 2.42±0.74 45 5.69±0.33 76 

Panicum maximum 

var. Trichglume 

(Green panic) 

63 5.42±1.30 45 4.32±0.68 76 7.41±0.68 41 

Pennisetum orientale 

(Lavrissa grass) 

63 1.56±0.33 36 2.65±0.38 58 3.34±0.72 41 

Pennisetum purpureum 

(Elephant grass) 

82 7.36±1.51 63 11.19±2.07 50 10.17±1.70 49 

Tripsacum laxum 

(Guatemala grass) 

118 2.73±0.69 41 3.21±1.25 37 4.58±1.06 47 

*cutting interval in days 
**yield in tons of dry matter per hectare, mean of three samples ± standard deviation. 

4 


Yield Days 


6.61±0.14 

2.87±0.28 

49 

53 

7.46±1.74 

5.19±0.67 

3.99±0.61 

11.79±0.50 

10.55±0.54 

41 

49 

5 


Yield 


6.32±0.63
 

6.00±1.40 


4.95±0.53
 

7.26±0.78
 

Days Yield
 

49 7.46±02
 

http:7.26�0.78
http:4.95�0.53
http:6.00�1.40
http:6.32�0.63


Table 1. (continued)
 

Forage Days* 

1 

Yield** Days 

2 

Yield Days 

3 

Yield Days 

4 

Yield 

Legumes 

Macroptilium atropurpureum 

(Siratro) 

53 1.87±0.29 92 2.40±0.27 42 1.71±0.25 50 2.66±0.21 

Neonotonia Wightii 

(Glycine) 

146 4.37±0.26 42 3.90±0.41 50 3.13±0.19 

Desmodium uncinatum 

(Silverleaf) 

166 2.07±0.49 

Mucuna deerginiana 

(Velvet bean) 

54 2.85±0.09 

Leucaena leucocephala' 
var. cunningham (K500) 

90 2.17±0.29 64 2.10±0.28 60 2.42±0.06 

Leucaena diversifoliaI 90 1.99±0.08 64 1.62±0.22 60 2.06±0.18 

Calliandra calothyrsus 120 1.81±0.34 

IPercentage of edible material: 

Leucaena Leucocephala var. cunningham 

L. leucocephala var. salvador 

L. diversifolia 

Calliandra calothyrsus 

54% 

55% 

52% 

49% 

*cutting interval in days 

**yield in tons of dry matter per hectare, mean of three repetitions t sd. 



Table 1. (continued) 

o 2 3 4 5 

Forage Days* Yield** Days Yield Days Yield Days Yield Days Yield 

Associations 

Macroptilium atropurpureum
with Panicum maximum 
with Pennisetum orientale 
with Pennisetum purpureum 
with Tripsacum laxum 

Leucaena leucocephala 

with 
Panicum maximum 

Leucaena leucocephala 

with 
Pennisetum orientale 

Leucasna leucocephala 

with 
Pennisetum purpureum 

Leucaena leucocephala 

with 
Tripsacum laxum 

47 

63 

82 
102 

.47 

99 

82 

102 

1.72±0.66 
2.54±0.47 

6.40±0.95 
3.26±1.55 

1.32±0.37 

1.32±0.37 

1.74±0.12 

0.78±0.47 

2.52±0.58 

7.09±0.48 

1.36±0.51 

2.43±0.40 

3.79±0.48 

19 
79 

63 
57 

19 

57 

63 

57 

2.64±0.77 
2.49±0.27 

14.13±0.15 
4.72±0.78 

1.99±0.16 

1.99±0.16 

1.45±0.45 

1.31±0.74 

2.76±0.30 

1.61±0.44 

6.80±0.66 

8.41±0.60 

0.52±0.39 

3.59±1.24 

4.11±0.86 

45 
54 

50 
31 

51 

41 

50 

37 

2.88±0.75 
3.59±0.35 

12.76±1.30 
5.98±1.61 

1.13±0.64 

4.19±0.91 

5.32±0.38 

0.51±0.18 

2.21±0.41 

2.72±0.23 

0.30+0.04 

7.03±0.13 

7.33±0.12 

0.17±0.05 

4.51±0.63 

4.68±0.58 

76 
49 

49 
47 

69 

49 

49 

47 

6.91±0.86 
6.09±0.76 

14.59±0.68 
10.28±0.37 

0.29+0.25 

5.01±0.77 

5.30±0.38 

1.41±0.60 

4.53±1.92 

5.94±1.40 

0.25±0.10 

9.30±0.37 

9.55±0.44 

0.37±0.25 

10.21±1.45 

10.59±1.22 

41 

41 

2.35±0.26 

0.18±0.12 

4.13±0.65 

4.31±0.59 



Table 2. Annual forage dry-matter-production potential at Damien.
 

GRASSES
 

Digitaria decumbens 


(Pangola)
 

Cenchrus ciliaris 

(Buffel common)
 

Cenchrus ciliaris 

(Buffel nueces)
 

Cynodon dactylon 


(Coast cross 1)
 

Melinis minutiflora 

(Molasses grass)
 

Panicum maximum 

(Guinea grass)
 

Panicum maximum
 
var. Trichoglume 


(Green panic)
 

Pennisetum orientale 

(Lavrissa grass)
 

Pennisetum purpureum 

(Elephant grass)
 

Tripsacum laxum 

(Guatemala Grass)
 

Potential 

Number of Cuts 

Per year 


6 


7 


8 


6 


4 


8 


8 


8 


7 


9 


Potential Yield
 
(ton DM/ha)
 

Per cut Per year
 

1.98 11.85 

5.54 38.76 

4.74 37.95 

3.06 18.39 

2.60 10.40 

5.17 41.38 

4.77 38.12 

4.27 34.20 

10.67 74.69 

5.95 53.55
 



Table 2. (continued) 

Potential Potential Yield 
Number of Cuts 
Per year 

(ton DM/ha) 
Per cut Per year 

LEGUMES 

Leucaena leucocephala
var. cunningham K500 6 2.22 13.30 

Leucaena leucocephala
var. salvador K67 6 1.74 10.45 

Leucaena diversifolia 6 1.80 10.80 
Macroptilium atropurpureum 

(Siratro) 
6 2.57 15.41 

Neonotonia eightii 

(Glycine) 
8 3.49 27.89 

Desmodium uncinatum 

(Silverleaf) 
2.5 1.82 4.55 

Mucuna deerginiana 

(Velvet bean) 
6 3.21 19.26 



Table 2. (continued). 

Potential 
Number of Cuts 
Per year 

Potential Yield 
(ton DM/ha) 

Per cut Per year 

ASSOCIATIONS 

Panicum maximum 
(Guinea grass) 

with Macroptilium atropurpureum 
(Sitratro) 

8 3.73 29.80 

with Leucaena leucocephala 
var. cunningham K500 

8 4.29 34.31 

Pennisetum orienrale 
(Lavrissa grass) 

with Macroptilium atropurpureum 
(Siratro) 

6 4.07 24.41 

with Leucaena leucocephala 
var. cunningham K500 

8 3.54 28.36 

Pennisetum purpureaum 
(Elephant grass) 

with Macroptilium atropurpureum 
(Siratro) 

7 13.35 93.46 

with Leucaena leucocephala 
var. cunningham K500 

7 8.14 56.98 

Tripsacum laxum 
(Guatemala grass) 

with Macroptilium atropurpureum 
(Siratro) 

8 7.09 56.72 

with Leucaena leucocephala 
var. cunningham K500 

8 6.27 50.17 



Production of forage dry matter by legume species tested was much lower
 
than most grasses. Glycine (Neonotonia wightii), velvet bean (Mucuna
 
deerginiana) and siratro (Macroptilium atropurpureum) had the highest
 
yields of about 28, 19 and 15 tons DM/ha/year, respectively. Intermed
iate yields of 10 to 13 tons DM/ha/year were produced by three
 
varieties of leucaena. The least productive legume (4.6 tons DM/ha/
 
yeaz) was silverleaf (Desmodium uncinatum). As mentioned earlier, poor
 
regrowth or recovery after a cutting resulted in low yearly cumulative
 
yields for silverleac and a few other legumes and grasses.
 

A handful of forages were planted at the Damien farm in addition to
 
those included in the formal forage trials. The purpose of these plant
ings was to observe the overall behavior, growth patterns and adaptation
 
characteristics for future incorporation in forage trials. Three types
 
of grasses and one legume were planted. Among the grasses, there were
 
tour varieties of African star grass, which grew well and showed no
 
apparent differences in productivity. A pasture for goats was estab
lished using a mixture of the 4 varieties of African Star in association
 
with siratro. Palatability of the pasture was apparently good since
 
goats readily consumed the forage. A second type of grass planted was a
 
dwarf variety of elephant grass, which has the advantage of a higher
 
ratio of leaves to stems (more edible material for goats). Although
 
this grass grew well, its production and recovery after cutting needs to
 
be evaluated and compared with other grasses used for green chopping.
 
The two other forages planted were two commercial sorghum hybrids for
 
fresh forage or silage and a plant -- ramie -- first planted in Haiti by
 
the goat project staff. These forages appeared to grow well under the
 
farm's conditions, but further tests and comparisons with other forages
 
are required before recommendations on their use can be made to the
 
farmers. Ramie, in particular, appears very promising. Its estimated
 
production of 1.5 tons DM/ha/monthly cutting would yield a very satis
factory 18 tons DM/ha/year.
 

For illustration purposes, the following correlation between forage
 
production and goat production is provided. Assume an association of
 
elephant grass with siratro planted on irrigated land -- how many adult
 
goats can be fed at maintenance level from one hectare for one year?
 
The results of the forage trials conducted at Damien indicated that the
 
above association produced about 94 tons of dry matter per year. This
 
amount would feed (in the form of green-chop or silage) from 120 to 140
 
adult goats based on a consumption of approximately 2 kg/DM/day/animal.
 
A farmer with four adult goats would require about 300 m2 of land if the
 
grass-legume were the sole source of feed, which is generally not the
 
case. Strategic use of agricultural residues and by-products as well as
 
household wastes and other feedstuffs of low or no cost would reduce the
 
land requirements to about 100 to 150 m2 or a plot of land measuring 12
 
x 12 meters.
 

Croix-des-Bouquets
 

The forage trials at this site were conducted at the Diron farm, a pri
vately owned farm. Information was collected on six associations of
 
grasses with legumes planted after early September 1986. Overall, some
 
of the forages grew well; but, as expected, the dry matter yields were
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lower than those obtained at Damien. Factors contributing to this lover
 
productivity included inadequate soil preparation, poorer soil fertil
ity, late weeding and irregular irrigation.
 

Projected yearly yields based on two cuttings (table 3) indicate that,
 
at this site, Guatemala grass in association with teramnus produced the
 
highest volume of forage dry matter per unit of land (35 tons DM/ha/
 
year). Teramnus emerged well, grew at an acceptable rate and provided
 
an excellent ground cover for weed control. The principal contribution
 
of teramnus to Guatemala grass growth was probably the supply of nitro
gen. This association produced about 65% of the forage produced by the
 
stand of Guatemala grass tested at Damien.
 

The association between elephant grass and velvet bean is estimated to
 
produce approximately 23 tons DM/ha/year. Although velvet bean con
tributed substantially to the total dry matter production, it has the
 
disadvantage that it needs to be replanted after each cutting. Two
 
other associations, coast cross no. 1 with siratro and buffel with
 
silverleaf, have an intermediate production potential of 13 and 7.5 tons
 
DM/ha/year. Productivity of lavrissa and molasses grasses was very low
 
due to slow growth -- the first cutting was made six months after plant
ing. As was the case at Damien, germination and subsequent growth of
 
surviving plants was very poor for stylo and silverleaf.
 

Titanyin
 

The forage trials at this location were conducted on private property in
 
the foothills of the mountains on the east side of highway no. 1.
 
Native vegetation on the site was removed manually and the forages were
 
planted with seeds or vegetative materials well in advance of the rainy
 
season (late August). Data were gathered on the performance of 5
 
grasses, 2 legumes, and 4 grass-legume associations. The arrangement of
 
the test plots is shown in figure 2, while the data on cutting intervals
 
and dry matter yields are presented in table 4.
 

Forage dry matter production for all species tested was much lower than
 
at Damien and Croix-des-Bouquets. These results were expected. Depen
dence on rainfall, poorer soil and other environmental/management
 
factors were responsible for the considerably lower productivity, which
 
ranged between 0.6 and 4.5 tons DM/ha in 7.5 months. Nonetheless,
 
forage growth appeared outstanding when compared visually with the
 
surrounding native vegetation. As indicated in table 4, most of the
 
grasses and associations were cut for the first time approximately three
 
months (93 days) after planting which coincided with the beginning of
 
the dry season. Another cutting took place after the first rains in
 
early April 1987, approximately 7.5 months after planting.
 

Green panic produced the most forage dry matter (4.5 tons/ha) of all
 
plantings during the first 227 test days. Guinea grass and buffel
 
followed green panic with 4.1 and 3.5 tons DM/ha/227 days, respectively.
 
Production of dry matter forage was lowest for Panicum coloratum (1.68
 
tons DM/ha/227 days), which exhibited poor initial growth. Of the two
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Table 3. 
 Forage dry-matter production at the Croix-des-Bouquets site.
 

Potential Number 
 Potential Yield
1
Associations of Cuts
Days Yield Days 
2 
Yield Per year 

(ton DM,'ha)

Per cut Per year
 

Pennisetum purpureum 
 2.52+1.22 
 2.68+0.49 
 4.5 
 12.22
(Elephant grass) 
2.72 


with 
 84
Mucuna deerginiana 80
 
2.76±0.33
 
5.28±0.87 
 2.68±0.49 
 4.5 
 5.10 
 22.94


Cenchrus ciliaris 
 2.48+0.05 
 2.08±0.09 
 4.0

(Buffel nueces) 

1.88 


with 
 84-
 101
 
Desmodium uncinatum
 

(Silverleaf)
 

Cynodon dactylon 
 48 1.71±0.14 
 8.0 
 13.00
(Coast cross #1) 
1.63 


with 
 137
 
Macroptilium atropurpureum
 

(Siratro)
 

Tripsacum laxum 
 0.66+0.15 
 1.99±0.01 
 12.0 
 34.59
(Guatemala grass) 
2.88 


with 
 164
 
Teramnus labialis
 

Pennisetum orientale 
 1.00±0.3
 
(Lavrissa grass)
 

with 
 185
 
Stylosanthes Guianensis
 

Melinis minutiflora
 
(Molasses grass)


with 
 185 1.61+0.32
 
Desmodium uncinatum
 
(Silverleaf)
 

7.52 

http:1.61+0.32
http:1.99�0.01
http:0.66+0.15
http:1.71�0.14
http:2.08�0.09
http:2.48+0.05
http:2.68�0.49
http:5.28�0.87
http:2.76�0.33
http:2.68+0.49
http:2.52+1.22
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Figure 2. Forage test plots - Tltanyln.
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Table 4. Forage production yields at Titanyin. 

Days 
1 

Yield* Days 
2 

Yield* 
Accumulated 
Yield* 

Grasses 

-a 

Cenchrus ciliaris 

(Buffel common) 

Cenchrus ciliaris 

(Buffel nueces) 

Panicum maximum 

(Guinea grass) 

Panicum maximum 

var. Trichoglume 
(Green panic) 

Panicum coloratum 

93 

93 

93 

93 

227 

2.44±0.54 

1.81±0.92 

2.50±0.89 

1.96±0.48 

1.68+0.60 

134 

134 

134 

134 

1.07±0.16 

1.19±0.30 

1.59±0.10 

2.55±0.52 

3.51 

2.99 

4.09 

4.51 

1.68 

Legumes 

Leucaena leucocephala 

var. cunningham 
(K500) 

Leucaena leucocephala 

var. salvador 
(K67) 

227 

227 

0.79±0.24 

0.59±0.15 

0.79 

0.59 

*yield in tons DM/ha. 



Table 4. (continued)
 

Associations
 

Cenchrus ciliaris 

(Buffel neuces)
 

with
 
Macroptilium atropurpureum
 

(Siratro)
 

Panicum maximum 

(Guinea grass)
 

with
 
Macroptilium atropurpureum
 

(Siratro)
 

Panicum maximum 

var. Trichoglume
 

with
 
Leucaena leucocephala
 

var. Cunningham
 

Panicum coloratum 

with
 

Leucaena leucocephala 

var. cunningham
 

*yield in 	tons DM/ha.
 

1 2 Accumulated
 
Days Yield* Days Yield* Yield*
 

93 0.88±0.38 134 1.49±0.20 2.37
 

93 1.07±0.40 134 0.73±0.35 1.80
 

93 1.04±0.62 134 1.81±0.78 2.85
 

227 	 1.39±0.05 1.84
 

0.45±0.15
 

1.84±0.10
 

http:1.84�0.10
http:0.45�0.15
http:1.39�0.05
http:1.81�0.78
http:1.04�0.62
http:0.73�0.35
http:1.07�0.40
http:1.49�0.20
http:0.88�0.38


leucaena varieties planted, cunningham was about 34% more productive
 
than salvador (0.79 vs. 0.59 tons DM/ha/227 days). Both varieties sur
vived the dry season and appeared healthy 1.5 months after the first
 
cutting. Among the associations, green panic and leucaena produced the
 
most forage (2.85 tons DH/ha/227 days) followed by buffel nueces with
 
siratro (2.37 tons). The other two associations tested, guinea grass/
 
siratro and Panicum coloratum/Leucaena leucocephala produced close to
 
1.80 tons DM/ha during the 227 days.
 

It should be pointed out again that the forages tested at this site were
 
planted well in advance of the rainy season. The forages not only sur
vived the more than four months of dry season, but showed good growth
 
compared to the surrounding native vegetation. The second cutting for
 
most of the grasses and the first for the leucaenas coincided with the
 
beginning of the rainy season. In late-May 1987, 1.5 months after this
 
last cutting, all forages were growing well and stand heights were 20 to
 
30 cm tall. It is foreseen that several cuttings (2 to 4) could be
 
obtained by the beginning of the following dry season. In any case, the
 
amount of forage that can be produced with the test forages is several
 
times greater than the amount produced by the existing native plants in
 
the area.
 

Chambrun
 

Forage trial activities and work at this site were not supervised
 
directly by the project staff. A delicate political situation, related
 
to the overall civil unrest in the country, developed in this community
 
after the site was organized as a participating associate breeding
 
center and the initial stages of the forage trials were under way. As a
 
consequence ot the unrest, project staff was advised not to travel in
 
this area or visit the site. Improper management of the test plots,
 
primarily the lack of flood control, prevented seed and/or vegetative
 
plant material from germinating and/or propagating.
 

Gressier
 

The test forages used in this site were planted on soil conservation
 
structures (e.g., terraces) in mid-September 1986. Planting this late
 
in the rainy season resulted in very slow growth of vegetative plantings
 
(elephant and guinea grasses) and little or no germination of grasses
 
planted by seeds (buffel and molasses grasses). The legumes, teramnus
 
and siratro, germinated, survived the dry season and are expected to
 
grow well during the 1987 rainy season (April through September).
 

CONCLUSIONS AND RECOMMENDATIONS
 

Based on data collected at Damien, Croix-des-Bouquets and Titanyin and
 
observations made at Chambrun and Gressier forage trials sites, the
 
following conclusions are summarized below.
 

Most forage species and varieties used in the forage trials have the
 
potential to produce large quantities of quality feed and should be
 
included as an integral part of animal production systems.
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" 	 Elephant grass produces the largest yields of forage, particularly
 
in association with the legume, siratro. Guatemala grass in single
 
stand or in association with siratro, teramnus or leucaena is also a
 
high-yielding forage. These two grasses are probably more
 
appropriate for feeding large animals such as cattle than for small
 
ruminants (sheep and goats). Chopping these grasses to about I to 3
 
cm pieces will improve consumption and reduce wastage. Guinea grass
 
also produces relatively high quantities of feed when planted alone.
 
Planted in associations with siratro or leucaena, however, reduces
 
the total amount of forage produced but increases the quality of the
 
feed.
 

* 	 Under many circumstances, it is preferable to establish higher
 
yielding grass-legume associations rather than grasses alone. The
 
upgrading of the forage quality (higher protein content) and the
 
enrichment of the soil by the legume (diminishes or eliminates
 
nitrogen fertilizer use) often outweigh any reduction in yield that
 
may occur due to the association. Legumes well suited for
 
associations according to the tests conducted are siratro, glycine
 
and teramnus.
 

* 	 Excellent legumes to use in protein banks are leucaena and
 
calliandra. Leucaena leucocephala var. cunningham K500 can be
 
replaced by K67 with little or no reduction in yields. Leucaena
 
diversifolia is appropriate for high altitudes. These bush-type
 
legumes are well suited to mountainsides or poorer quality soils
 
where their deep roots are an advantage. If planted where the water
 
table is within a few meters from the surface, these legumes will
 
require no irrigation. Other legumes such as glycine and siratro
 
also make excellent protein banks.
 

* 	 Year-round forage production is possible under irrigation in
 
appropriate locations. High forage dry matter yields can be
 
attained by farmers in irrigated lands with improved grasses and
 
legumes and few management problems. Yields of these improved
 
forages, however, are significantly lower under rainfall conditions
 
than with irrigation. Yet, improved forages can be used to increase
 
substantially the quantity and quality of feed produced in the
 
semiarid foothills of the west/ northwest part of Haiti. For best
 
results, grasses such as green panic, buffel and African star and
 
legumes such as leucaena (var. cunningham) should be planted at the
 
beginning of the rainy season (April/May).
 

Beginning June 1, 1987, MARNDR will assume overall financial, admini
strative and technical direction of the goat production improvement
 
program. It is recommended that the Faculty of Agronomy and Veterinary
 
Medicine and MARNDR enter into an agreement to continue the testing of
 
forages initiated by this project. Specific recommendation include:
 

* 	 Continue the work on the forage trials to determine time's long-term
 
effect on the grass-legume associations, particularly those
 
including siratro and leucaena.
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* 	 Test other associations including glycine and teramnus, and
 
combinations of these with siratro. Planting distance for
 
individual grass plants should be varied to provide more or less
 
opportunity for the legumes to grow. Evaluate the association of
 
ramie with legumes such as siratro, glycine and teramnus.
 

* 	 Evaluate, in terms of production, new species or varieties like star
 
grass and dwarf elephant grass, alone and in association with
 
legumes.
 

" 	 Perform grazing trials to evaluate the tolerance of the grasses and
 
associations to continuous or rotational grazing by small and large
 
ruminants and to determine palatability. Grasses that should be
 
evaluated first are guinea grass, buffel grass, CC1, lavrissa grass,
 
and African star grass alone or in associations with siratro,
 
glycine, teramnus, and desmodium.
 

* 	 Continue the work at Titanyin for at least one more rainy season or
 
preferably for one more full year. Include African star grass in
 
the tests. Establish a small pasture for carrying out grazing
 
trials with guinea grass, green panic, buffel grass, or African star
 
grass, with or without access to a protein bank of Leucaena
 
cunningham.
 

* 	 Evaluate other methods of planting forages at Titanyin that reduce
 
the risk of soil loss such as partial clearing of the land, direct
 
seeding, or planting without removing the native vegetation.
 

* 	 Conduct economic analyses of growing forages on small plots of land
 
cared for or owned by small farmers participating in the goat
 
production improvement program.
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OBJECTIFS.

- GENERAL
 

Evaluer l'adaptation et la production de quelques graminies et
 

l~gumineuses fourrag~res susceptibles d'etre utilis~es en
 

alimentation des caprins en Haiti. Les donn~es obtenues serviront
 

de base A l'am4lioration des syt~mes d'levage.
 

- SPECIFIQUES.-


Determiner le potentiel de production fourrag~re de trois (3) z6nes
 

diff~rentes: la ferme de Damien, les z6nes marginales de la Plaine
 

du Cul-de-Sac et les hauteurs de Gressier.
 

Tester dix (10) 1gumineuses et neuf (9) gramines ainsi que
 

certaines de leurs associations dans cinq (5) sites s6lectionn~s.
 

Dterminer le rendement en matifre s~che, la teneur en prot4ine et
 

en cellulose, des membranes des esp~ces pour chaque site.
 

Obtenir des indications en 6gard A la valeur nutritive de ces
 

esp~ces.
 

Observer l'incidence des pestes sur les fourrages A l'essai.
 

METHODOLOGIB.

1 - SITES
 

Les essais se d~rouleront sur trois sites:
 

a) une z6ne de plaine de fertilit6 et pluviom~trie moyenne, mais
 

irrigable, la Ferme de Damien; b) une z6ne de plaine plut6t s~che
 

non irrigu~e; (exploitation paysanne communautaire), Chambrun non
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loin du Marne-h-Cabrits, et une z6ne de pente A faible pluviom6trie,
 

Gressier. Ce dernier site offre l'avantage de contenir des
 

structures anti~rosives (murs secs et rampes de paille).
 

2 - LES ESPECES ET VARIETES.-


Les espices et vari6ts A faire l'objet de l'essai sont celles dont
 

les semences sont disponobles au projet Winrock International ou 1
 

la Faculte au mois de Juin 1986. Dans les z6nes s6ches, seules les
 

esp~ces ou vari~t6s indiqu6es par la litt6rature comme r6sistantes A
 

la s~cheresse seront retenues. Les esp~ces ou vari~t6s tol6rantes '
 

la salinit4 seront testies A Chambrun. La liste d~taill6e du
 

mat6riel v6g~tal se pr6sente comme suit:
 

Lgumineuses Vari4t6s
 

Sirato (Macroptilium atropurpureum)
 

Glycine (Neonotonia wightii) Cooper
 

Leucaena (L. leucocephalo) Salvador, Cunnigham
 

et diversifolia
 

Velvet bean (Mucuna pruriens)
 

Centro (Centrosema pubescens)
 

Stylo (Stylosanthes guianensis)
 

Silverleaf (Desmodium uncinatum)
 

Gramin~es
 

Herbe de Guin6e (Panicum maximum)
 

Herbe A Elephant (Pennisitum purpureum)
 

Coast Cross 1 (Cynodon dactylon)
 

Herbe buffel (Cenchrus ciliaris) Var Common, Var Nueces
 

Herbe de Guatemala (Trpsacum laxum)
 

Molasses grass (Melinis minutiflora)
 

Green Panic (Panicum maximum) Var Trichoglume
 

Laurissa Grass (Pennisetum orientale)
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- DISTRIBUTION DES ESPECES PAR SITE.

- Damien
 

- Les huit (8) esp6ces de gramin~es et les dix (10) esp6ces ou
 

varitds de lgumineuses citdes antdrieurement seront test~es.
 

- Les associations se feront entre Siratro, Leucaena var. 

Cunnigham, Kudzu et l'herbe A Elephant, l'herbe de Guinde, 

l'herbe Laurissa et l'herbe de Guatemala, soit douze (12) 

associations au total.
 

- Gressier 

Quatre gramin6es et quatre lgumineuses seront testdes et le 

Kudzu sera associ6 A deux gramindes. 

- Gramindes (4): Melinis, Herbe de Guinde, Herbe A Elphant, 

Herbe Buffel CCl? 

- Lgumineuses (4): Stylo, Leucaena, Kudzu, Siratro 

- Associations (2): Kudzu et herbe de Guin~e, Kudzu et herbe 1 

Elephant.
 

- Chainbrun
 

Onze esp~ces vont 6tre essay~es:
 

- Gramin~es (5): Herbe buffel var. Common, Herbe buffel var. 

Nueces, Banbatsi (Panicum colaratum) P. maximum var. 

trichoglume. 

- Lgumineuses (6): Silverleaf desmodium, leucaena var. 

Cunnigham et Leucaena var Salvador, Stylo, Siratro et Glycine. 

Croix-des-Bouquets
 

Quatre associations seront faites: Velvet bean et herbe A
 

Eldphant; Melinis et desmodium; Herbe buffel et Desmodium; CC1
 

et Siratro.
 

- SCHEMA ESPERIMENTAL 

Les essais se feront selon la mdthode des blocs. Les parcelles
 

6lmentaires seront de 5 x 5 m. Elles seront de 8.5 x 9.5 m A la
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Croix-des-Bouquets. A Gressier, les parcelles 6lmentaires
 

s'4taleront sur deux rang~es de 5 m le long des canaux de contour.
 

Une all~e sera trac6e entre les parcelles 6lmentaires. I1 y aura
 

trois rdp6titions par traitement.
 

- FICHE TECHNIQUE
 

Les lgumineuses seront propag~es par graines en poquets
 

espac6s de 50 cm. La densitd de semis variera de 0.3 g/m2 pour
 

le Siratro A 3 g/m2 pour le velvet bean. Les gramin~es seront
 

6tablies par boutures ou par graines zelon le type de material
 

v4gdtal disponible. Les boutures seront plant~es A 1 m x 1 m
 

en sols riches et 1 m x 0.50 m en sols peu fertiles.
 

- PREPARATION DE SOL
 

A Damien et A la Croix-des-Bouquets l'aire exp6rimentale sera 

labour4e, hers~e deux fais puis sillonn~e pour aboutir A un lit 

de semence assez fin de faqon A favoriser la germination des 

semences de 1gumineuses. Un finissage A la houe compl6tera le 

travail. A Chambrun et A Gressier, la pr6paration du sol se 

fera enti~rement A la houe apr6s un travail pr~liminaire de 

d~broussaillage A Ic.machette. A Thomazeau, il n'y aura pas de 

plantation A proprement parler, mais un surensemencement de 

Leucaena et d'herbe buffel en saison pluvieuse (Septembre -

Octobre). Deux sarclages seront effectu~es, l'une dans les 

quinze jours qui suivent la plantation et l'autre vingt (20) 

jours apr~s le premier sarclage selon le degr6 d'infestation. 

- DIMENSION DES PARCELLES
 

- A Damien
 

: 9 x 25 x 3 = 675 m2 Gramin6es 


L4gumineuses : 10 x 25 x 3 = 750 m2
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= 900 mAssociationa : 12 x 25 x 3 2
 

Aire totale n6cessaire (all4es et bordures comprises): 1/2 ha.
 

2
: 1600 m
A Gressier 


A Chambrun
 

= 375 mGramin4es : 5 x 25 x 3 	 2
 

2
 
Ldgumineuses : 6 x 25 x 3 450 m


Soit environ 1/8 ha de superficie totale n6cessaire.
 

A la Croix-des-Bouquets
 

: 4 x 80 x 3 = 960 m2 Associations 


Soit environ 1/8 ha de superficie n6cessaire.
 

MESURES, PARAMETRES DE REPONSE
 

Vingt sept (27) 6chantillons seront pr~lev~s sur les parcelles
 

de gramin6es A Damien; trente (30) sur les parcelles de
 

lgumineuses et trente-six (36) sur les parcelles en
 

association, soit un total de quatre-vingt treize (93)
 

6chantillons A Damien. Ces 6chantillons serviront A calculer
 

le rendement en mati~re s~che. Deux (2) sous-6chantillons
 

d'environ 100 g seront prdlevds pour la ddtermination de la
 

matire s~che. Les 6chantillons provenant de trois (3)
 

r6p~titions seront confondus pour les analyses chimiques, ce
 

qui rdduira leur nombre A trente et un (31).
 

Ces analyses seront rdpdtdes sur trois coupes.
 

A Gressier, seulement quatre (4) des neuf (9) gramindes, quatre
 

(4) des dix (10) i6gumineuses et deux (2) de leurs associations
 

seront testdes. Le nombre d'6chantillons A prelever s'6lvera
 

donc A trente (30) lesquels seront combinds en dix (10)
 

6chantillons pour les analyses chimiques.
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I1 y aura trente trois (33) 6chantillons A Chambrun, douze (12) 

i la Croix-des-Bouquets. 

- OBSERVATIONS 

Le nombre de jours A la germination, la densitd de semis, la
 

couverture vdg~tale, l'incidence des attaques d'insectes et de
 

pathog~nes seront notees en tant que param~tres non
 

quantitatives de l'adaptation des dits esp6ces.
 

4 - CONDUITE DE L'ESSAI 

Le personnel
 

Les deux (2) responiables du Projet, Dr. A. BIEN-AIME et l'Agr. A.
 

LECORPS et le Co-responsable, Dr. M. SANCHEZ seront assist6s de:
 

- Uai technicien agricole employd A plein temps pour la collecte, 

le conditionnement, le transport et le traitement des 

dchantillons au niveau des quatre sites. 

- Un collaborateur par site pour aider A la surveillance des 

parcelles, au recrutement d'ouvriers agricoles et A toute autre
 

routine susceptible de faciliter l'avancement des travaux dans
 

sa z6ne.
 

- De la main-d'oeuvre contractuelle trois (3ouvriers par site) 

j ,tr l'itablissement des cl6tures, la preparation manuelle de 

la terre, les travaux de sarclage et d'arrosage et diverfes 

manutentions. 

- Un ouvrier A temps partiel pour le broyage des 6chantillons. 



- CALENDRIER D'EXECUTION PAR SITE (jusqu'A la premiere coupe) 

CROIX-DES-

OPERATION DAMIEN GRESSIER CHAMBRUN BOUQUETS
 

Cl6tures 15 Juillet 1er Sept. jer Oct. 16 Juillet
 

Pr~p. de sol
 

Plantation 20 Juillet 5 Sept. 5 Oct. 22 Juillet
 

Sarclage 5 Ao~t 20 Sept. 20 Oct. 6 AoOt
 

Coupe de 5 Oct. 20 Nov. 21 Dc. 6 Octobre
 
nivellement
 

Arrosages 18, 22 Juil. - 7, 14 Oct. 19, 23 Juillet
 
6 Aot 10 Nov. 24 Oct. 7 Aot 11 Nov.
 

4 Nov.
 

Echantillonage 5 Novembre 20 Decembre 21 Janvier 8 Novembre
 

Analyses Jan.-Avr. 87 Jan.-Avr. 87 Fev.-Mai 87 Jan.-Avril 87
 

- CALENDRIER DE SUPERVISION
 

Deux (2) A cinq (5) visites seront effectudes dans chaque site
 

aux environs des grandes opdrations cl-dessus dnumdrds.
 

5 - RESULTATS ESPERES 

Ces essais permettront dventuellement de se prononcer sur
 

l'adaptation de plantes fourrag~res spcifiques A diverses
 

6cologies. I1 en r~sultere des donn~es susceptibles de faire
 

avancer l'agriculture habitienne, notamment en ce qui concerne le
 

choix des esp~ces fourrag~res A cultiver.
 

Les r6sultats techniques de ces essais prdliminaires pourront servir
 

de base A des essais plus 61abor6s sur de plus grandes parcelles en
 

vue de rendre les systems d'6levage plus performants.
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Les r6sultats obtenus sur les terres salines de Chambrun pourront
 

6tre dventuelletent utilis~s dans d'autres z6nes du pays, tel les
 

Gonaives, o6 de pareils sols existent. Si des vari~t6s se r6velent
 

adapt~es, il sera possible d'intensifier l'4levage dans ces z6nes
 

marginales.
 

Les essais A Gressier pourront servir A quantifier la contribution
 

fourrag~re au niveau des structures de conservation de sol.
 

Tous les consid6rants ant~rieurs convergeraient A l'am~lioration de
 

l'4conomie des z~nes rurales par 1'introduction de pratiques
 

nouvelles au sein du syst~me d'exploitation traditionnel.
 

6 - BUDGET - CALCULS 

1 - Establissement et Production
 

Nombre des Parcelles
 

Dimension
 
# Parcelles Ara Dimension Primitre
 

Locallt6 Parcelles (m) (m2 ) Total (m) (m)
 

FAMV 93 5 x 5 2325 50 x 50 200
 
Gressier 30 5 x 5 750 50 x 15 130
 
Chambrun 33 5 x 5 825 30 x 30 120
 
Croix-des-


Bouquets 12 8 x 10 960 31 x 31 124
 

168 574=600 m
 

Nombre de Parcelles Parcelles effectives
 

156 parcelles 5 x 5 156
 
12 parcelles 8 x 10 36
 

192
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a 	- ClOture 

CoOt par rouleau de 25 m
 

Article Quantit6 CoOt unitaire($) Total($)
 

Poteaux 6/unit6 0.66/unit6 4.00
 
ClOture 25 m 2.00/m 50.00
 
Installation 6 jour-homme 3.00/jour 18.00
 
Fils et clous 3.00
 

$75.00
 

CoOt par mrtre $75/rouleau, 25 m/rouleau $3.00/m
 
ClOture 600 m
 
CoOt de cl6ture 600 m x $3/m = 1,800
 

b 	- Preparation du sol et de percelles 

Nombre de parcelles effectives
 
192 x 5 parcelles/jour-homme = 38.4 - 40 jours - homme
 
CoOt de prdparation
 
40 jours - homme x $3.00 jours: $120.00
 

c 	- Saclages 

Nombre de parcelles
 
192 + 10 parcelles/jour-homme x 4 fois/annde =
 

76.83 jour-homme
 
CoOt de saclages
 
80 jour-homme x $3.00 jour = $240.00
 

d 	- Arrosages
 

192 parcelles + 18 parcelles/jour-homme x 6 fois/annde = 
64 - 65 jour-homme 

CoOt de atrosages 65 jour-homme x 3.00/jour = $195.00 

e 	- Plantation
 

192 parcelles + 4 parcelles/jour-homme = 48 jour-homme
 
Coft de plantation 48 jour-homme x 3.00/jour = $144.00
 

f 	- Collaborateurs
 

4 endroits et un collabarateur par endroit pour 12 mois = 
40 mois-homme 

CoOt de collaborateurs 48 mois-homme x $60/mois = $2,880 

g - Production de plantes en pdpini6re
 

600 	plantes par varikt6 par 3 varidtds (Leucaena
 
diversifolia, K67, K500)
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Cot 	de plantes en p~pini~re = 1,800 plantes x $0.10/ 

plante = $180.00
 

h -	 Divers
 

Sachets de papier et de plastic, balance de terrain,
 
6tiquettes, panneaux d'identification pour les parcelles,
 
etc. $400.00
 

2 -	 ANALYSE DES ECHANTILLONS
 

31 6chantillons d'herbes, lgumineuses et associations 3 coupes
 
par annie: 93 6chantillons
 
Cot de l'Analyse des 6chantillons 93 6chantillons x $40.00/
 
dchant. = 3,720.00
 

3 -	 ASSISTANCE ET SURVEILLANCE TECHNIQUE
 

a - Deux chercheurs A 5 jours par chercheur par mois A 
$90.00/jour pour 12 mois 
Coat de chercheurs 120 jour-homme x $90.00/jour = $10,800 

b -	 Technicien 12 mois x $350/mois = $4,200
 

7 - BUDGET RESUME 

1 -	 Establissement et Production 

Cofit

Activit6 	 Quantit6 uniaire($) coo0_.t
 

a. 	 Cl6ture 600 m 3.00/m 1,800.00
 
b. 	 Pr6paration du sol
 

et des parcelles 40 jour-homme 3.00/jour 120.00
 
c. 	 Saclages 80 jour-homme 3.00/jour 240.00
 
d. 	 Arrosages 65 jour-homme 3.00/jour 195.00
 
e. 	 Plantation 48 jour-homme 3.00/jour 144.00
 
f. 	 Collaborateurs 48 mois-homme 60.00/mois 2,880.00
 
g. 	 Production de
 

plantes en
 
pepini~re 1,800 plantes 0.10/plante 180.00
 

h. 	 Divers 400.00
 

5,959.00
 

2 -	 Analyse des Echantillons 

Essai A la FAMV 93 6chantillons 40.00/6chant. 3,720.00
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3 - Assistance et Surveillance Technique 

a. 
b. 

Chercheurs 
Technicien 

120 jour-homme 90/jour 10,800.00 
12 mois 350/mois 4,200.00 

15,000.00 15,O00.O0 

24,679.00 
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INTRODUCTION
 

Le Projet Fourrager FAMV-Winrock est une r~sultante du projet
 
d'amnlioration de la production caprine MARNDR/Winrock/USAID. I1
 
englobe la phase o6 le projet d~cide de se concentrer plus directement
 
sur les 6leveurs. C'est ainsi que furent entrepris des essais d'esp4ces
 
fourrag~res dont 1'objectif 6tait d'6valuer l'adaptation et la
 
productivit6 de gramin~es et de l6gumineuses susceptibles d'etre
 
utilis~es en alimentation des petits ruminants.
 

I1 est vrai que certains essais ont 6t6 effectu6s sur l'adaptation des
 
fourrages d~s les annes 50 au plateau central et A la ferme de Damien.
 
D'autres essais furent conduits plus r~cemment (1980-1985) sur ce sujet.
 
Cependant, le present projet visait A une 6valuation syst~matique d'un
 
nombre plus 6lev6 d'esp~ces. Le caract~re multilocal et l'inclusion des
 
associations de gramin6es et de l6gumineuses contribuent, entre autres,
 
A lui conf~rer une importance particuli~re.
 

Les n~gociations d~but~rent en Juin 1986 pour la collaboration de la
 
FAMV au projet. Un document fut produit au mois de Juillet d6finissant
 
les sites d'6xperimentation, les esp~ces A inclure, les protocoles et
 
les coits impliqu~s.
 

Le pr4sent rapport relate les travaux effectu~s pour les cinq sites:
 
Damien, Croix-des-Bouquets, Titanyin, Gressier et Chambrun. L'aspect
 
4volutif des esp~ces en question, les observations et les rendements
 
mesures en compl~teront la teneur. Des projections seront faites
 
6galement sur la base des donn~es actuell~s.
 

KATERIEL ET HATHODES
 

Damien
 

A Damien, les essais furent distribu~s selon trois (3) blocs d~nomm6s A,
 
B, et C d'orientation NORD-SUD. Par rapport au protocole du 15 Juillet,
 
il y a eu de 1g~res modifications pour occuper les parcelles o6
 
l'inadaptation d'une esp~ce a t6 6vidente des le commencement. Ainsi
 
des espkces telles que le kudzu et le Stylosanthes ont 6t6 d6plac~es des
 
parcelles et remplac~s par le pangola et la calliandra.
 

Les travaux de pr4paration du Sol-labourage, hersage, delimitation des 
parcelles, trac4 et fouille des rigoles arrosage, 6pandage de fumier -

eurent lieu de la fin de juillet au debut d'aot 1986. 

Du 12 au 15 aot, les gramin6es destinies a 6tre 6tablies par bouture
 
ont 6t4 mises en terre (herbe A 6lphant; herbe de Guin~e; herbe de
 
Guatemala; coastal Bermuda). Les parcelles furent arros6es
 
imm4diatement apr~s. A partir du 18 ao6t, les gramin~es propag~es par
 
vole sexu4e: green panic, laurissa grass, buffel nueces et buffel
 
common et herbe de m~lasse furent ensemenc~es et arros~es le jour
 
suivant.
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Les legumineuses ne seront plant6es qu'une semaine plus tard; faute de
 
disposer d'inoculum. La plantation des esp~ces siratro, glycine,
 
leucaena, velvet bean, centrosema, stylo, et teramnus eut lieu les 27 et
 
28 aoit 1986. Il est A remarquer que le kudzu et le desmodium sont
 
absents de la liste parce que n~cessitant des inoculums specifiques, ils
 
ne seront plant~s que le 19 Septembre.
 

Ii convient de remarquer que certaines parcelles ont dO 4tre repiqu~es
 
soit i cause d'une profondeur de semis trop grande ou i cause d'un choix
 
de boutures d~fectueux.
 

Croix-des-Bouquets
 

L'aire exp6rimentale A la Croix-des-Bouquets a k6 labour~e d~s la fin
 
de juillet 1986. Compte tenu des conditions d'humidit4 et de la
 
structure du sol, le lit de semences 6tait plut6t grossier et il a fallu
 
sarcler les mauvaises herbes. La plantation fut 6tablie le 1 septembre
 
et les parcelles furent arros4es le jour suivant.
 

Pour tirer meilleur parti de la totalit6 du terrain disponible et pour
 
tenir compte de la variabilit6 du sol, la dimension des parcelles a 6t6
 
modifi~e. Les parcelles el~mentaires mesuraient alors 8.5 m x 8.5 m.
 
Soit 72.25 m2 de superficie.
 

Titanyin
 

Les travaux de pr~paiation de sol n'ont pu ftre m6canis~s A cause de la
 
nature rocailleuse du terrain. L'4rection des cl6tures et la
 
preparation du sol ont dt6 faites A partir du 21 aofit. Le 25 aoft, les
 
gramin~es 4taient mises en terre. Le 28 ao~t, les l6gumineuses furent
 
mises en terre except6 le Desmodium uncinatum dont l'inoculum n' tait
 
pas encore disponible. Cette esp~ce sera plant~e un mois plus tard. Le
 
sch6ma de la plantation incluant treize (13) esp6ces et associations
 
r~parties en trois (3)blocs se pr6sente comme suit.
 

Tableau de repartition des esp~ces A Titanyin.
 

Gressier
 

Les plantations d~butirent a Gressier A la mi-septembre sur une aire ol
 
le centre de l'Institut de Technologie et Animation (ITECA) avait 6tabli
 
des structures de conservation de sol apr~s un d~broussaillage intensif.
 
D'abord il fut offert pour les essais une z6ne de pente o6 6taient
 
4rig~s 15 billons de 20 m~tres de long. Cette surface fut utilis6e pour
 
la plantation des esp~ces fourrag~res parall~lement A la z6ne o se
 
trouvait l'exp6rience proprement dite. Cette derni~re comprenait cinq
 
(5) terrasses (r~p~titions) de cent (100) m6tres de long espac~es A dix
 
(10) metres sur une pente d'environ 15%. Les diff6rentes esp~ces furent
 
plant6es sur une longueur de dix (10) m6tres A une distance de
 
plantation plus serr~e que sur les parcelles ordinaires.
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Chambrun
 

A Chambrun, aprks enl~vement des souches de bayahonde et un travail du
 
sol peu profond i la houe, la plantation fut etablie du 10 au 15 octobre
 
1986. Les esp~ces propag~es par graines furent plant6es en dernier.
 

BASULTATS PRALIKINAIRES 

Damien
 

Les r~sultats A Damien ont 6t6 frappants d~s les premiers mois de
 
l'essai. La majorit6 des esp~ces en culture pure ou en association ont
 
fait montre d'une croissance vigoureuse. Les rendements obtenus par
 
cycle ainsi qu'un tableau de projection des rendements annuels exprim~s
 
en tonnes de mati~re s~che ach~veront de donner une image plus objective
 
de la situation. Le kudzu et le Stylosanthes ne figurent pas au tableau
 
parce que leur comportement A 6t6 plut6t d~cevant. Les plantules furent
 
tr~s faibles A la levde et l'aspect gdn~ral de la plante chlorotique,
 
tout ceci confirm6 par une croissance ult~rieure pratiquement nulle.
 

Rerarques. Les hauteurs de coupe ont vari6 de 5 A 30 cm selon le mode
 
de croissance des herbes. Ainsi, des hauteurs de coupe de 5 et 10 cm
 
ont 6t6 appliquds A l'herbe laurissa et A l'herbe buffel alors que 25 cm
 
A paru plus appropri4 pour l'herbe de Guatemala et 30 cm pour les
 
diffdrentes esp~ces et varitds de leucaena.
 

Des attaques de chenilles mineuses de feuilles ont 6t6 enre gistrees
 
notamment sur les parcelles d'herbe A 6lphant et de siratro.
 
Apparemment sdv~re, l'attaque n'a pas d~prim4 outre mesure la croissance
 
des plantes. Une attaque de champignon ressemblant A la rouille A 6t6
 
observde au premier stade de repousse de l'herbe A 616phant. LA encore,
 
l'4volution de la maladie ne s'est pas r6velie dangereuse. Tandis que
 
sur le pangola la rouille A eu une influence tr6s nette sur la
 
croissance.
 

II A 6t6 not6 A Damien un effet de bordure tr~s 6vident A partir des
 
deuxi~me et troisi~me coupes. Ceci pourrait s'expliquer par le mode de
 
preparation du sol. En effet au cours du nivellement des parcelles de
 
25 m2 A la houe et au cours de 1'6pandage de fumier au rfteau, la
 
mati~re organique A 6t6 concentrde sur les buttes delimitant les
 
parcelles. Une application d'engrais azotd A la dose de 100 kgs N-ha
 
fractionnde en cinq (5)doses A permis de rdduire cette diff6rence sans
 
toutefois en effacer toutes les traces. La premiere app .cation d'azote
 
A 6t6 faite apr~s la derniere coupe rapportde ici. Les rdsultats de
 
l'application d'engrais, ne sont pas encore disponibles. Sur les
 
parcelles de pangola l'effet correcteur de l'application d'engrais A 6t6
 
plus 6vident de sorte qu'une bonne nutrition azot6e serait capable de
 
reduire les incidences de la maladie specifique au pangola dont il A 6t6
 
question ant~rieurement, compte tenu du fait que les bordures 6taient
 
plut6t saines.
 

L'effet des coupes est extrdmement ddldt~re sur l'herbe de m~lasse. On
 
pensait mime qu'elle n'aurait pas survdcu A la premiere coupe. Apris
 



une reprise de v~g~tation extr~mement difficile, la parcelle 6tait prate
 
pour une deuxi~me coupe laquelle A 6t6 aussi divastatrice que la
 
premiere. Ce comportement ndgatif se traduit sur le tableau des
 
rendements par une production extr~mement faible (sept. (7) tonnes de
 
mati~res s~ches par hectare et par an).
 

Les plants rachitiques de Stylosanthes guianensis d6plac6s des parcelles
 
exp4rimentales ont montr6 une vigueur remarquable trois (3) mois apr~s
 
avoir dt6 transplantds le long des cl6tures. Ce fait pourrait servir de
 
base A un syst6me d'4tablissement du Stylosanthes avec un premier stade
 
en p~pini~re A l'instar des leucaena. L'hypoth~se A la base est que la
 
raison de l'inadaptation serait simplement la difference extreme de
 
vitesse de croissance entre les mauvaises herbes et le stylo sauthes.
 
Une autre solution serait le choix d'une autre esp~ce, le Stlosanthes
 
hamata, laqueiie s'est r6vdlde mieux adaptde aux pays de la Caraibe.
 

La transplantation du Puerhria phaseoloides (kudzu) na pas eu autant de
 
succ~s. Les plantules ont simplement disparu apr~s un mois, 6touff~es
 
par les mauvaises herbes.
 

A la faveur de l'exp~rience, une esp~ce originellement absente du
 
protocole experimental a 6t6 multipli6 aux abords de l'aire de
 
l'expdrience. Ii s'agit de cinq varidtds du Cynodon nlemfuensis (etoile
 
africaine). Un phturage d'un tiers d'hectare A 6td dtabli A partir des
 

2
boutures de bases multiplides sur des parcelles de 25 m . Par la suite,
 
un hectare entier de pfturages fut plant6. Les ch~vres ont consommd
 
1'6toile africaine avec plus de facilit6 que l'herbe A 6lphant, ce qui
 
rend cette derni~re moins intrressante malgr6 son rendement 6lv6 en
 
mati~re s~che.
 

Une autre esp~ce fourragre laquelle n'est ni une gramin~e, ni une
 
i6gumineuse A 6t4 plantie 6galement. I1 s'agit de la ramie (Boehmeria
 
nivea) remarquable pour sa forte teneur en protdine. Cette plante i
 
retenu l'attention de L'Institut InterAmericain de Coop6ration pour
 
L'Agriculture (IICA) qui voit en elle une potentielle source de
 
proteines pour l'alimentation des porcs. Enfin, une varit6 naine de
 
l'herbe A 6lphant A t6 6tablie sur une superficie de 50 m2 . Cette
 
vari~t6 de Pennisetum purpureum A l'avantage de conserver sa valeur
 
nutritive sur une plus longue durde compare A l'esp~ce g~ante.
 

Une technique utilis~e au niveau de l'exprience pour receuillir des
 
semences de velvet bean pourrait permettre d'effectuer deux (2) coupes A
 
partir de la mfme plantation. En effet, sur les 25 plantes existant sur
 
la parcelle, trois (3) n'avaient pas 6t6 fauchdes pour qi'elles puissent
 
produire des semences. Ces trois plantes ont par la suite recouvert
 
toute la parcelle. Ii y A longtemps qu'on A essay6 de trouver une fagon
 
d'amdliorer ia persistance du velvet bean. On A essay6 de r6colter
 
seulement les limbes en laissant les pdtioles, mais sans succds. Les
 
diff6rentes hauteurs de coupe n'ont pas donn6 de satisfaction non plus.
 
Une stratdgie travaillant dans le sens horizontal o6 les deux tiers
 
(2/3) du nombre des plantes sont r6colt6s semble 6tre la solution, le
 
tiers restant 6tant capable de recouvrir toute la superficie originale.
 
Des essais plus systdmatiques seront ndcessaires sur de plus grandes
 
superficies pour se prononcer sur la question. La production de
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semences des individus restants itait de quatre (4)kg par parcelle,
 

soit l'4quivalent de 1600 kg/ha.
 

Voir le tableau de rendements dans la premiere partie du document.
 

A la lumi~re des tableaux il est 6vident que l'herbe A 6lphant se
 
classe nettement en tate pour la production de matifres s~ches. Ii est
 
suivi par l'herbe de Guin~e (Panicum maximum). Vient ensuite l'herbe de
 
Guatemala. Les differences entre les deux varites d'herbe de Guin~e ne
 
sont pas tr~s grandes de mdme que celles entre les deux vari~t4s d'herbe
 
buffel. Les rendements du pangola et du Cc sont plut6t bas.
 

Au niveau des l6gumineuses, la glycine se pr~sente avec la plus forte
 
teneur en mati~re s~che, suivi du siratro, lequel se classe avant les
 
leucaena. On ne peut faire de comparaison entre ces 14gumineuses et le
 
velvet bean sur une base annuelle compte tenu des cycles de vie
 
respectifs A ce groupe de lgumineuses perennes. Ii n'a pas 6t6
 
possible de faire des projections de rendement annuel pour le Desmodium
 
uncinatum (Desmodium silverleaf) puisque, par suite d'une vitesse
 
initiale de croissance tr6s faible, la premiere coupe n'a eu lieu que
 
six mois apr6s la date de plantation.
 

Au niveau des associations, les combinaisons il~phant -- siratro et
 
Guatemala -- siratro ont 6t6 plus productive en termes de mati~res
 
s9ches que l'une ou l'autre de ces gramin~es en culture pure. Il y A
 
donc un effet d'enrichissement en azote au niveau de la parcelle.
 
Cependant les tiges du siratro ne se m~langent pas assez aux feuilles de
 
l'herbe A el'phant ou de l'herbe de Guatemala pour apporter le
 
suppl6ment de prot6ines aux animaux.
 

Le m~lange siratro-guin~e est bien plus satisfaisant A cet 6gard mais
 
les rendements du m~lange en matire s~che sont inf6rieurs A ceux de
 
l'herbe de guin~e en culture pure. La mnme constatation est valable
 
pour les associations de leucaena et d'6lphant d'une part et les
 
associations de leucaena et d'herbe de Guatemala d'autre part.
 

L'association leucaena -- laurissa ne figure pas sur les tableaux du
 
fait que l'association est d6s~quilibr6e en faveur du leucaena. La
 
taille de l'herbe laurissa et la lenteur de sa croissance en font une
 
espice peu compkitive vis-a-vis du leucaena.
 

Les valeurs indiqu~es pour le rendement des esp~ces de leucaena
 
englobent A la fois les tiges et les feuilles. Ouelques 6chantillons
 
6nt At6 priss, s~par~s en feuilles et pousses de mons de 3 mm de
 
diam~tre pr~sumes comestibles et un autre lot compos6 de la tige
 
principale et des ramifications d'un diam~tre sup~rieur A 3 millim~tres.
 
Les pourcentages de matire comestible obtenus varient de 40 A 80%. Les
 
plus faibles pourcentages ont 6t6 obtenus A partir de la Leucaena
 
diversifolia. Les valeurs les plus fr6quentes se situent autour de 55%.
 

Croix-des-Bouquets
 

Les associations A la Croix-des-Bouquets (CC1 et siratro, Stylosanthes
 
et P. trichoglume, Melinis et Desmodium) n'ont pas fait preuve d'une
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bonne adaptation l1'exception de l'association 4l6phant -- velvet bean.
 
Ii est vrai que la pr~paration moins que satisfaisante du sol et l'4tat
 
d'infestation du sol en mauvaises herbes seraient A blamer de m~me
 
qu'une pauvret6 possible du sol en phosphore. I1 est plus appropri6,
 
cependant, d'expliquer cet insucc~s par le choix m~me des esp~ces A
 
tester. Au cours des ann~es pr~c6dentes le Cc A particulitrement 
souffert, A Damien, de la concurrence de certaines adventices
 
autochtones. C'est ce qui A justifi6 la multiplication du Cynodon
 
nlenfuensis, plus competitif. Le Stylosanthes en culture pure A Damien
 
A donne la preuve de son inadaptation A ces terrains calcaires. Le
 
melinis et le desmodium ont r6v6le A Damien l'extr~me lenteur de leur
 
croissance, ce qui constitue un avantage appr~ciable pour les mauvaises
 
herbes. Le tableau suivant illustre, en termes de rendement, l'4tendue
 
de cette inadaptation par rapport A l'association 6lphant -- velvet
 
bean.
 

Voir le tableau des rendements obtenus A la Croix-des-Bouquets dans la
 
premiere partie du document.
 

I1 n'y a pas assez de donn6es pour faire des proejctions de rendement
 
sur une base annuelle comme A Damien. A Crois-des-Bouquets 6galement la
 
re prise du Melinis apr6s la coupe est extrfmement lente. Les
 
rendements de l'herbe de Guatemala sont plut6t faibles par rapport a
 
ceux obtenus A Damien (soit une moyenne de 2.5 tms/ha contre 5 tms/ha).
 
L'&cart est encore plus grand pour l'herbe A 6lphant oi dans an temps
 
initial la croissance du velvet bean avait caus6 une d6pression de la
 
gramin~e en question.
 

Titanyin
 

Le site de Titanyin & offert d6s le deuxi~me mois un contraste frappant
 
d'avec la v~g~tation environnante. On pouvait apercevoir depuis la
 
route nationale no. 1 un petit carr6 de verdure en relief sur le
 
paysage. Ceci est de nature A donner unefi d6e du potentiel fourrager de
 
la z6ne. Les rendements obtenus apr6s l'tablissement de la plantation
 
et au d~but de la saison pluvieuse permettront de faire des projections
 
quantitatives sur une base annuelle de ce potential fourrager.
 

Voir le tableau des rendements A Titanyin dans la premiere partie du
 

document.
 

Gressier
 

La plantation A eu lieu i Gressier A la limite terminale de la saison
 
des pluies. Pire, le degr6 d'humidit6 du sol 6tait tr6s bas au moment
 
de la plantation et il n'a plu que quatre jours apr~s. Malgr6 tout, un
 
mois plus tard une certaine croissance pouvait ftre d~cel4e. En
 
particulier, le Stylosanthes dont la germination A Damien A 6t6 plut6t
 
m~diocre a accus4 90% d'6mergence. Les r6serves en eau de la tige de
 
l'herbe A 6lphant lui ont permis de r6ussir jusqu'A 60% de reprise des
 
boutures mais les 6clats de souches de l'herbe de guin~e se trouvaient
 
compl~tement dess~ch~s. Le Panicum maximum var. trichoglume, l'herbe
 
buffel et le melinis, propag~s par graines, ont accus6 pratiquement 0%
 
de germination. La germination du teramnus 6tait assez int~ressante,
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celle du siratro, acceptable. Les boutures de coastal Bermuda (Cl) et
 
de 1'herbe pangola ont pass6 favorablement le test de Gressie, bien que
 
non incluses dans le protocole. Halheureusement on n'a pas pu se
 
prononcer sur la productivitA des esp~ces qui avaient bien ddmarr6
 
puisque toute activit6 v~g~tative s'est arr~t~e net avec la fin de la
 
saison pluvieuse. Au red~marrage de la v~g~tation, A la fin de la
 
saison skche (avril 87), la situation 6tait ainsi modifi~e. Les
 
Stylosanthes avaient compl~tement disparu. Ii n'y avait aucune trace de
 
kudzu. Des pousses ternes et minces 6mergaient A partir de pros de 30%
 
des anciennes boutures d'herbe A 6lphant. L'4l6ment de surprise 6tait
 
constitu6 par les anciens 6clats de souches dess~ch~s d'herbe de Guinde
 
qui avaient repris leur activit6 A 70%. Ii n'y avait toujours pas de
 
traces du Panicum maximum var. trichoglume, de l'herbe buffel et du
 
melinis. Lea lignes de coastal Bermuda (CMl) et de pangola ont sur 6cu
 
i la saison siche et ont pr~sentU un red6marrage plus que satisfaisant.
 
Quelques plants de siratro 6taient presents. Ii n'est pas possible de
 
d~terminer s'il s'agit de nouvelles plantes issues de semences pr~sentes
 
dans le sol depuis la saison pass~e ou repoussant A partir d'anciennes
 
souches vdgdtatives. La m~me question se pose pour les t~ramnus dont
 
l'aspect 6tait particuli~rement vigoureux.
 

Chambrun
 

Le lendemain du jour de la plantation, la saison pluvieuse s'est
 
d~clarde pour de bon A Chambrun. Il en A result6 un engorgement d'eau
 
au niveau des parcelles. Tout le materiel de propagation "' graines,
 
boutures ou plantules ont donc peri asphyxi~s. Il serait recommandable,
 
dans ce sol difficile oa l'extr~me salinit6 et la sensibilit6 A
 
1'inondation rendent difficile toute vie v6g~tale, de creuser des canaux
 
assez profonds avant d'essayer A nouveau des esp6ces fourrag~res.
 

CONCLUSION
 

En conclusion on peut dire que les objectifs du projet des essais
 
fourragers ont 6t6 atteints dans une tr~s large mesure. Les r~sultats
 
obtenus a Damien peuvent permettre d'ajuster les chiffres de la
 
littdrature. L'inadaptation absolue du kudzu et du Stylosanthes A
 
Damien permet au technicien d'exclure ces esp~ces de la lste des
 
fourrages A vulgariser dans les z6nes A 6cologie voisine des z6nes de
 
Damien, Gressier, Croix-des-Bouquets, et Titanyin. Les 6checs encourus
 
A Gressier et A Chambrun rappellent aux techniciens certaines
 
precautions particulifres A prendre lors qu'ils recommandent de planter
 
des esp~ces fourragres amdliordes aux 6leveurs de ch4vres.
 

On retiendra particulirement, A partir de ces essais, l'excellence de
 
l'herbe AL6lphant et de l'herbe de Guinde pour la production de matire
 
skche, le r61e important jou6 par le siratro dans les associations, le
 
potentiel d'amdlioration r6alisable dans les z6nes marginales A l'instar
 
de Titanyin. En ce sens il est souhaitable que les esp~ces retenues
 
soient testes sur de plus grandes surfaces et que d'autres esp~ces
 
soi~nt 6valudes.
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INTRODUCTION
 

The work plan for the Goat Improvement Program called for the develop
ment of technology packages that could be adopted by farmers to upgrade
 
the different components of their goat operations. During the first 2
 
years of the project (1982 to 1984) technical staff undertook to
 
identify goat husbandry practices currently followed by farmers. The
 
primary method to achieve this goal was a survey carried out in the
 
Hinche Agricultural District -- the area chosen for initial project
 
impact. In addition to identifying current farmer practices or tech
nologies, the survey also undertook to investigate the availability of
 
unused resources within the small farm systems that could be utilized to
 
improve goat production. The process used and details of results
 
obtained in this survey are reported in a separate report entitled Small
 
Farmer Survey.
 

Concurrent with development of the Central Production Center at the
 
Papaye farm, and the survey process, staff began to study and test
 
various methods of improved goat husbandry that would be appropriate for
 
small farmers. Much of the testing was inherent in the management
 
system, facilities, and breeding practices being established at the
 
central center. It was recognized, and taken into account, that some of
 
the techniques and practices used at the central center would not be
 
necessary (or possible) at the small farmer level. Conversely, some
 
resources available to the small farmer (e.g., crop wastes, manpower)
 
were not readily available at the production center.
 

The development of viable technological options for improved goat hus
bandry was an ongoing process with a constant interplay between
 
experience gained at the farm and information obtained from farmers in
 
the survey and through other contacts. With the first training program
 
and distribution of half bred bucks to small farmers, this interplay
 
became more dynamic. It was seen that certain techniques were more
 
readily adopted than others, and some farmers were more willing than
 
others to modify their husbandry practices. It was also evident that a
 
given technology could be beyond the present resources of some farmers
 
and that attempts to persuade these farmers to adopt it might be
 
counterproductive.
 

Farmers' resources may be considered to be of two types -- physical and
 
human. Physical resources at a given point in time may include, for
 
example: land, water, structures, tools, crops, trees, and livestock.
 
An inventory of human resources would encompass not only manpower, but
 
the attitudes, levels of awareness and initiative, and, to some extent,
 
the level of education of each household member. Farmers with greater
 
physical and human resources are more prone to adopt "new" technologies.
 
This is probably not because they are more willing to take risk, but
 
because they are better able to weigh the risk factors in a new
 
undertaking.
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In recommending a new or modified technology or a group of technologies
 
(a Tech Pack) to an individual farmer, it is important to first consider
 
his present level of operation and evaluate his resources. This process
 
is an integral part of the project's extension program and is elabor
ated in the section of this report entitled Training/Communication and
 
Extension.
 

TECHNOLOGY PACKAGES MATRIX
 

The various technological options developed by the goat project are not
 
a static, fixed set of recommendations, but are a series of sequential
 
steps in different components of goat husbandry. A compilation of these
 
various options has been prepared in the form of a matrix presented in
 
table 1. The major components included in the Technological Packages
 
(Tech Packs) Matrix include genetics, reproduction, management, and
 
health care. Technologies or practices for each component increase in
 
complexity from left to right on the matrix. The simplest, least
 
demanding technique or management procedure is on the left.
 

It should be noted that some farmers are at the second or third level in
 
one or a few areas even before participating in the project. It is also
 
important to recognize that many of the "advanced" practices are beyond
 
the capabilities and(or) are inappropriate for small farmers with only a
 
few goats. The matrix may be used as a tool in deciding how to move
 
ahead toward an improved system of management, or in deciding how to
 
start a goat production unit. Strict adherence to the different levels
 
of the production components is not necessary. One or more steps can be
 
by-passed if a more rapid advance is desired or required. As mentioned
 
previously, those advising farmers or setting up their own units would
 
need to evaluate current levels of operations and resources, then select
 
the appropriate columns in the various components of the matrix, depend
ing on the circumstances. It is recommended also that the project's
 
extensionists and staff periodically review the matrix, and based on the
 
experiences of project participating farmers, revise appropriate matrix
 
components.
 

The levels of sophistication within each component are independet of
 
their economic feasibility. A simpler technique could be more advan
tageous at a particular site and could be the maximum level of progress
 
recommended at a certain time. When conditions change or other factors
 
occur, a move to the next step might be indicated.
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Table 1. Technology Packages Matrix.
 

DEGREE OF PROGRESS
 
1 2 3 4 5 6 

GENETICS
 

Breeding Stock
 
Females Unselected Haitian Selected Haitian 
 1/4 or 3/8 Nubian 1/2 or 9/16 3/4 Nubian 
 Composite


does does 
 or Alpine does* does* or Alpine does* 
 does
 

(3/8N, 3/8A, 2/8H

Recommendations:
 
Criteria for selection: Dam Sire Dam Sire Dam Sire
 

-Prolificity Local x 1/2 = 1/4 
 1/4 x 3/4 = 1/2 1/2 x Pure = 3/4 
-Milk production Local x 3/4 = 3/8 1/2 x 3/4 = 5/8 3/4 x 3/4 = 3/4 
-Size and conformation 1/4 x 1/2 = 3/8 3/8 x 3/4 - 9/16 5/8 x 3/4 = 11/16 
-Temperament 

Males Unselected Haitian Selected Haitian 1/2 or 3/4 N or A 
 1/2 or 3/4 buck -Purebred buck from Papaye Farm
 
bucks bucks 
 From the Papaye highly selected -Composite buck
 

Farm or ABC* and better than (3/$N, 3/8A, 2/8H)
 
Recommendations: 
 the previous
 

Criteria for selection:
 
L-Growth rate
 

-Size and conformation
 
-From mother of multiple
 

births
 

Selection of Breeding Stock
 
Females No Selection Selection based on: 
 Selection based on: 
 Selection based on:
 

All females used 
 -Size and age -Evidence 
 -Individual performance:

for breeding -Conformation 
 of prolificity - prolificity, milk production, 

-Health 2 or more kids maternal ability, kidding interval
 
-Information on -Evidence
 
performance history 
 of good milk production
 
provided by owner - Strong healthy kids
 
or vendor** 
 with smooth coats
 

Recommendation: 
 Comment:
 
Avoid buying in markets. Consider milk production in relation to
 

Buy at the producer number of kids, stunted kids may indicate
 
level 
 lack of milk
 

Users notes/comments:
 

* Selection criteria should also be applied to the crossbred animals 
_ **Only seriously considered when having assurance 
of reliable information
 



Table 1. Technological Packages Matrix. (continued) 

1 2 
DEGREE OF PROGRESS 

3 4 5 6 

GENMTICS 

Selection of Breeding Stock (cont.) 

Males No Selection One or two local bucks kept Selection based on: 
All bucks can breed for breeding -Records of individual 
if mature enough Selection based on: performance 

-Growth rate -Number of successful 
-From a litter of twins or matings, fertility 
triplets -Sexual behavior 

-Conformation -Seasonality 

-Sexual behavior 
R. Selection on growth rate only 
can exclude multiple births 

Selection based on: 
-The above criteria 

-Progeny test 

-Sperm count 
-Sex ratio of progeny 

Breeding 

Plan 
No plan 

Bucks breed their 

dams 

High consanguinity 

Local buck from another 
herd or improved buck 
Change every year to avoid 

consanguinity 

Yearly rotation of 
improved bucks 

Rotation of bucks of 
two or more breeds to 
develop a composite breed 

Users notes/comments: 



Table 1. Technological Packages Matrix. (continued) 

DEGREE OF PROGRESS 
2 3 4 

Rating Multiple bucks Single buck, change Individual matings; Individual assortive 

periodically one or more bucks matings, to 

improve offspring 

characteristics 

season Year-round mating Once a year seasonal Three kiddings every 2 Twice a year kidding of 

breeding years, breeding of does does required 1 month 

Natural vegetation only, required 3 months post-partum interval 

kids born during rainy post-partum interval 1- Natural vegetation with 

season 1- Natural vegetation Supplementation 

Breeding period: Breeding periods: Breeding periods: 
December - January Oct 15 - Dec 15 April 15 - May 23 

Feb 15 - April 15 Oct 15 - Nov 23 

June 15 - Aug 15 2- Confinement or irrigated 

Supplementation probably area (cut and carry or grazing) 

needed during dry season No specific mating periods 

(December to March) to 

assure good rates in kid 

growth and doe reproduction 

2- Confinement or irrigated 

area (cut and carry or grazing) 
No specific mating periods 

Users notes/comments: 
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Table 1. Technological Packages Matrix. 
 (continued)
 

1 

FEXDIUG - PASTURE 

Lavels or Degree 	 Untethered, 


free ranging 


Facilities - Pastures 
Goats Tethered 

Fencing Unfenced 
Materials 

00 	 Posts for 

Enclosure 

Facilities - Corrals/Shelters* 

Fence 
 Made with thorny 


plants and local 

materials  kids 


and some adults get 


out 


2 

Tethered 


Goats Tethered
 

Fenced to exclude 


large animals 


Fence made with: 

-Local plants (Fig.l) 


Temporary posts 


-Dead Gomier 


-Catastre 


-Agave flower stem 


Medium quality posts
-Neem-o
-Bamboo 


Made with local mate-


rials well built and 

preserved. Requires 


Continuous maintenance
 

but is goat-proof
 

DEGREE OF PROGRESS
3 

Tethered in day, 

in pen at night 


Fenced to exclude 


large animals 


Fence made with: 


-Barbed wire 

-Combination (Fig.2) 


-Stone fence (Fig.3) 


Good quality posts 


-Mesquite 


-Haitian oak 


-Mahogany 


Local wood posts and 


goat wire fence 

Goat-proof 


4 5 

Fenced pasture during 
day; night time corral Fully confined 

Fence to hold small 
ruminants 

-Well-made fence with 
local plants (Fig.l) 

-Woven wire fence (Fig.4) 
-Electric fence (Fig.5) 
-Stone fence with barbed 

wire (Fig.6)Very good quality posts Excellent quality posts
 
-Coconut 
 -Metal posts
 
-Palmis 
 -Concrete posts
 
-Campeche 
 -Living fence:
 

ie
 
-Ciruel
 
-Gliricidia
 

Steel or concrete post with
 
goat wire fence or other
 
metal material
 

S 
 Also 	applies to confined production system.
 



Table 1. Technological Packages Matrix. 
 (continued)
 

1 
 2 


Shed 
 No shed 
 Shed made with local 


materials; provides 


shade but it leaks 

when it rains; 

short lasting 


Space Crowded pen 
 At least 0.5 sq.m 


per goat 


Features 
 see below:
 
Salt Feeding - Full Confinement
 
Water
 

Feeder
 

Feeding ] Pasture*
 

Native Overgrazed 
 Native pasture in 

Vegetation 
 good condition 


Appropriate stocking 


rate 


Introduced 
 None Introduced grasses

Forage Species 
 Low rainfall: 


Buffel grass 

Medium & high rainfall: 


Buffel grass 

Guinea grass 


Star grass 

Coastal Bermuda 

grass - coast cross 

*See appendix 2 for plant species.
 

DEGREE OF PROGRESS
 
3 


Made with local materials, 


well constructed and 


maintained. Thatch, palm 

leaves, straw etc..
 

Rain-proof. Medium to
 
long duration.
 

Adequate space, Kidding
 

and buck pens.
 

Well-drained terrain
 

Improved native grasses 

Removal of undesirable 


species: weeds, thorny
 
plants
 

Introduced legumes 

Low rainfall: 


Leucaena 

Siratro 


Stylosanthes 


Medium & high rainfall:
 

Tree: Leucaena
 
Glyricidia
 

1 Eritrina
 

Calliandra
 
Vines : Siratro
 

Glycine
 

Teramnus
 

Desmodium
 

4
 

Tin or other durable
 

material. Rain-proof
 

Long lasting
 

Improved native grasses
 
Increase forage production
 

Protein Banks
 
-Leucaena
 

-Gliricidia
 
-Eritrina
 

-Calliandra
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Table 1. Technological Packages Matrix. (continued)
 

DEGREE O PROGRESS
 

1 2 3 4 5
 

FIEDIM 	(Cont ) 

Improved Grasses only Associations
 
.Pasture -Star grass 
 The previous grasses in
 

High rainfall -CCl associrtion with legumes Applied at other levels too > 

or irrigation -Guinea grass -Siratro 

-Lavrissa grass -Glycine 

-Teramnus 
-Desmodium 

Grazing system 	Continuous grazing Rotational grazing
 

-Star grass --Guinea
 
-Ccl -Associations
 

-Lavrissa
 

Comment:
 

Included as a part of the grazing system is an
 
adequate stocking rate
 

General
 

Salt a No salt provided Salt given Salt provided Mineralized blocks Mineralized block or
 

Minerals at overnight at a strategic point or molasses blocks molasses blocks specially
 

corral 	 in the pasture with minerals formulated to provide
 

to promote uniform deficient elements
 

grazing
 

Water Rainy 	 No water provided, Water provided in Rain water collected Water provided permanently
 

during rains, only buckets at irregular and stored in small from rainfall, spring, stream,
 

natural catchments intervals open reservoirs if or well
 

does not last the
 

whole year, carry water
 

Dry 	 Once or twice a day Twice to 3 times
 

during dry season daily
 



Table 1. Technologicai Packages Matrix. (continued)
 

DEGREE OF PROGRESS
 

1 2 3 4 5
 

Supplements Wo supplements Crop residues given Crop residues, agro-industrial Molasses blocks or 

provided during the dry season by-products (brans, poultry individual supplementation 

droppings, chicken litter) according to animal size and 

given during the dry physiological state 

season 

Comment: 

Supplementation should be given according to the pasture condition; 

a source of energy, protein, or both can be given 

Users notes/comments: 



Table 1. Technological Packages Matrix. (continued)
 

DEGREE OF PROGRESS
 

1 2 3 	 4 5 

eBIDIUG - COMhINIEFIT 

Cut and Carry Cutting of natural Natural vegetation plus Planted local forages Planted improved forages 

tysten vegetation in crop residues after along field edges and (grasses and legumes) 

fields or roadsides harvest roadsides plus good plus good quality crop 

I quality crop residues residues 

Grasses only, Good quality grasses Grasses, legumes and Multi-ingredient complete
 

quality depends and legumes or green agro-industrial by-products ration specially formulated
 

on time of year leaves fed to growing, pregnant or Ration may be based on one
 

lactating animals 	 carbohydrate-rich feedstuff
 

(molasses,bagasse,straw)
 

adequately supplemented
 

General
 

Water 	 Water provided in Water twice a day, Water provided at all Water available at all
 

buckets on an morning and afternoon times in buckets times in watering places
 

irregular basis once with valves or floats
 

a day
 

Salt No salt provided 	 Loose salt or culabash Loose salt provided Salt-trace mineral blocks
 

provided on an at all times or salt available at all times
 

irregular basis in blocks
 

Mangers No mangers, feed Racks for forage. Forage racks and common Forage racks and
 

thrown on the ground Concentrate given in feeders for concentrate feeders with individual
 

buckets or chopped forage stanchions
 

Comment:
 

Many designs are available for forage racks and feeders; the
 

most important thing is to reduce feed waste and assure
 

that the goats do not defecate, urinate or put their feet
 
on the feed.
 

Feeding Once a day, Once or twice a day at Forage available at all times
 

frequency irregular times scheduled times Concentrates once or twice
 

a day
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Table 1. Technological Packages Matrix. 
 (continued)
 

1 
 2 


FORAMK WPODUC IO'* 

Hand Cutting Unselected native Plant selected native 

vegetation: vegetation: 

Grasses: Guinea 

Andropogon 
Legumes: Leucaena 

Gliricidia 

Erithrina 
Other Gommier 

Siruel 

NMchanical 
 Native grasses 
 Native grasses 

Harvest 
 tall but 
 cut when 	young 


too mature 
 & leafy, before 


tillering 


Users notes/comments:
 

DEGREE OF PROGRESS
 
3 


Introduced forages 


Grasses: 	Guinea 


Guinea var. 

Trichloglume 


Elephant 


Dwarf elephant 

Sugarcane 


Guatemala 


Legumes: 	Leucaena 


Salvador
 

Cunninghan
 
Diversifolia
 

Calliandra 

Siratro 

Glycine 


Velvet bean 


Cannavalia
 

Introduced forages 


Guinea grasses 

African Star grass 


CCl 


Lavrissa 	grass 


4 


Associations
 

Elephant i Leucaena 
Sugarcane 

Guatemala 
j with 

I 
Cunninghan var. 

Siratro 
Guinea i Glycine 

Teramnus 
Elephant 

Sugarcane Iwith Velvet bean 
Guatemala 

Recommendation:
 

Grasses in association should
 
be planted more open (1.0-1.5m)
 
to encourage legume growth
 

Associations of introduced
 
forages
 
Guinea grasses 
 J Siratro
 
African Star grassl with 
Glycine
 
CCl l Teramnus
 
Lavrissa grass 
 Desmodium
 

*See appendix 2 for plant species.
 

http:1.0-1.5m


Table 1. Technological Packages Matrix. (continued) 

DEGREE OF PROGRESS 

1 2 3 4 5 

FORAGE CONSERVATION 

Hay 

Material Native grasses Native grasses Introduced grasses Association of grass 

Full growth; low Cut when young & Cut before tillering a legumes 

quality (like straw) leafy, before All grasses except Cut when grasses have 

tillering elephant grasses and not begun tillering 

sugar cane 

Drying systeu Total curing in Partial curing in the Total curing under a 

the field field, final drying well-ventilated shed 

despite weather under a shed Longer process, but if 

conditions adequately done, minimal 
loss of nutrients 

S Cuttin system Hand cutting Hand cutting with Mechanical cutting with 

with a machette a scythe a mower 
or a sickle 

Storage Uncovered Covered hay stacks Storage of loose hay Storage of hay in bales 

hay stacks (with palm leaves under a shed under a shed. Space 

or plastic) requirements greatly 

reduced 

Silage 

Material Sugar cane Sugar cane Forage sorghum 

tops (whole plant) Maize (whole plant) 

Elephant grass 

Guinea grass 

System Forage alone Forage with additives (% of fresh material) 

Elephant grass - molasses 5-10% 
Sugar cane - molasses 2%, Ammonium hydroxyde 2% 

- molasses 12%, Urea 3% 

Sorghum - molasses 4% 
- molasses 4%, Ammonium 1.5% 

- Urea 0.9%, Ca(OH) 0.4% 
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Table 1. Technological Packages Matrix. 
 (continued)
 

DEGREE OF PROGRESS2 3 4 

Silage (coat.)
 

TM* of Silo 
 Trench Silo 
 Plastic bags 
 Tower Silo
 

Steel drum
 

Comment:
 
All types of silos can produce a good silage. The important things are to

expel all air by compacting well, and to reduce air penetration and water infiltration
 
to minimum
 

Users notes/comments:
 

Un
 



Table 1. Technological Packages Matrix. 
 (continued)
 

1 

GEN3nRAL MANAGENT 

Brooding (See reproduction section)
 

Care of the 
Newborn 


Weaning 


Feeding the 


Nursing Kid 


Milking 


Feeding during 

Lactation 


Milking Method 
and Sanitation 

Handling of 

Milk 


No special care 

Dam takes care of 

newborn 


Natural weaning 


No special feed 


Natural pasture or
cut forage 


No milking 


No special feed for 

milking does:natural 


2 

Assistance to the kid 

to suck the colostrun 

within the first 


4-6 hrs of life 


Weaning at a certain 


time 3-4 months of 

age 


Occasional milking 


of random does 


Supplementation of 

lactating does 
as a 


pasture or cut forage group 


No special care. 
 Washing of hands and
 
Hand milking 
 udder before milking. 


Dipping of teats after
 

Raw milk fcr consump- Boiling of milk to 

tion 


DEGREE OF PROGRESS
3 

Assistance during difficult 

kidding; disinfection of 

navel; assistance to the 

kid to get colostrum 


Weaning at present time 


but considering the weight 

of the kid. Flexibility of 

+ or - 1 month 


Creep feeding of a 


good quality forage
fresh or as hay 


Once a day milking of 


does. Kids are 
left to 


suck during the day, and 


are separated at night
 
for the morning milking
 

Individual supplementation
 
of does according to their
 
milk production
 

Pasteurization of milk for
 
consume as 
liquid or to liquid consumption or to
 

4 

separation of doe
 
and kids during
 

2-3 days after
 

kidding. Plus previuosly
 

mentioned care
 

Weaning at birth
 

Kid raised artificially
 
with milk or milk replacer
 
using bottle or bucket
 

feeding
 

Creep feeding of a high quality
 

concentrate and a good quality
forage
 

Once a day milking 


milking of does after 


kids are weaned.
 

5 

Twice a day milking
 

of does
 

Washing of udders,
 

prepare other home 
 manufactured dairy products
 
products
 



Table 1. Technological Packages Matrix. 
 (continued)
 

1 
 DEGREE OF PROGRESS
2 
 3 

4
 

Castration 
 No castration. 
 Castration with two 
 Castration of young kids with
 
sticks and a rock. or 
 a rubber band (elastrator); older
 
with a knife 
 buck kids with a burdizzo
 

Comment:
 
Care must be taken in holding the
 
sperm cord to assure complete crushing
 
Spray for flies in 
case of skin rupture
 

Dehorning 
 No dehorning 
 Cut horn tips if Complete removal of horns 
 Debudding with hot iron or
 too sharp 
 with a saw or other tool chemicals (caustic soda) at
 

young age.
 
Hoof Trimming No trimming 
 Hoof trimming of 
 Scheduled trimming
 

goats with evident 
 of all goats
 
problems
 

Users notes/comments:
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Table 1. Technological Packages Matrix. 
 (continued)
 

DEGREE OF PROGRESS
2 
 3 
 4 


EEKThIU ea
 

Disease
Prevemntion No special Ereven-

tive measures 
Construction of mangers Use food mangers. Special 
for goats, avoiding care of animal with abscesses, 
the contamination of diarrhea, pink eye or 

Use mangers, provide special care 
sick animals, scheduled 
deworming and vaccinations 

of 

the feed by feces, sore mouth 
urine or mud 

Deorning No deworming Infrequent deworming, 

one product 
Scheduled deworming 

rotation of products 
Scheduled worming. Laboratory 
identification of parasites, 

Abscesses 

-0 

No special treatment Clean, disinfect 

and spraying 

broken abscesses 

against flies 

egg counts, specific wormers 

Careful examination of As in 3 plus culling 
animal, timely laceration of animals with recurrent 
of ripe abscesses; clean, problems 
disinfect, and spray;
properly dispose of contaminated 

material 
Pink Eye No special treatment Antibiotic ointments on Intramuscular injection of 

affected eyes tetracyclines 
As in 3, plus disinfection 

of the facilities; reduction 
of dust or irritating agents 

Sore Mouth No special treatment Disinfection and fly Vaccination against sore 
spraying of affected mouth. Vaccination needs to 
areas to prevent be developed for a specific 
secondary bacterial strain of virus 
infections or 
screw worms 

Users notes/comments:
 



Table 1. Technological Packages Matrix. (continued)
 

DEGREE OF PROGRESS 

1 2 3 4 5 

HAmIInG 

Market when need Hold animals until Same as 2 plus sell females Farmer groups undertake to improve 

cash, sell young 12-16 months of age. that are bred to improved market options; establish sales points 

animals Castrate bucks at buck send animals in lots to Port-au-Prince 

young age 

Users notes/comments: 



Figure 1. Fencing vith local thorny plants.
 

0.30-. 04 

Figure 2. Fence vith barbed vire and native plants.
 

1.00-12mr 

L 'V 2' 

Figure 3. Stone fence.
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Fipre 4. Vovm vltr fence.
 

Figure 6. Stone fence with barbed wire or thorny plants. 
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TECHNOLOGY PACKAGES DEMONSTRATION UNIT
 

The establishment of a demonstration unit incorporating some of the
 
interventions recommended by the project personnel was under considera
tion at the time of the 1986 project evaluation. Establishment of such
 
a unit was recommended by the evaluation team.
 

In August, after several exploratory visits by project staff and in
 
cooperation with the owner of a nearby farm belonging to Mr. Abner
 
Celicourt was selected as the demonstration unit site. This site was
 
selected because it lent itself to a large number of interventions, all
 
of which would be replicable by other participating farmers. The
 
Celicourt farm was 2 cx in area. Except for a small plot next to the
 
house, the land was not under cultivation; much of it was a very rocky
 
and moderately steep.
 

Mr. Celicourt also had access to 2 plots of land, approximately 1/2 cx
 
and 3/4 cx, within the perimeter of the Papaye Farm. As is the
 
practice in the area, large portions of the Papaye farm are cultivated
 
by local farmers, who then give a portion of the harvest to the farm. A
 
summary of farm crops grown including operation and goat management
 
practices for the year prior to Mr. Celicourt's participation in the
 
project are shown in appendix 1. A labor calendar and an annual cash
 
flow statement are also included in the appendix to illustrate Mr.
 
Celicourt's farming system and to serve as the basis for future follow
up evaluations and tracking by MARNDR's project personnel.
 

The land owned by Mr. Celicourt was examined and a soil test for pH was
 
carried out. The evaluation by project staff indicated that despite the
 
rocks, the soil was of good quality, particularly on the lower portion
 
of the slope. Subsequently, in cooperation with Mr. Celicourt a series
 
of activities were planned and implemented on his farm:
 

a. 	 The sloping land totalling about 1 cx was cleared, terraces
 
were laid out using a homemade A-level, and rock terraces were
 
constructed. Thus a means of controlling soil erosion was
 
established as well as making available a relatively large
 
area, ireviously unused, for cultivation.
 

b. 	 Napier grass in combination with velvet bean, siratro and
 
teramnus (twining legumes) were planted along the rock
 
terraces. This intervention demonstrated two important activi
ties, a combination of biological and mechanical soil erosion
 
control (rock walls with the forages) and an improved forage
 
production system -- grasses combined with legumes.
 

c. 	 The perimeter of the land area was planted with a combination
 
of trees that can be used as forage. The traditional practice
 
of using trees such as gommier, and siruel was encouraged.
 
While they serve as fence posts, the leaves can be cut and fed
 
to goats. Three hundred leucaena trees were planted in April
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at the onset of the rainy season to be used as a forage
 
plantation.
 

d. Different styles of local fencing, including sisal, were 
irstalled on sections of the perimeter fence. While some of 
these are not goat-proof, they will certainly restrain other 
animals, cows, horses, etc. All materials used are readily 
available in most localities. 

e. A variety of other trees, including fruit trees, were planted 
at selected locations along the rock terraces to serve in com
bination with the legumes and grasses, as erosion control and 
as a demonstration of tree/crop interrelationships (agro
forestry). All the trees were provided by the Pan American 
Development Foundation, Proje Pwe Bwa. 

f. Grasses were cut from the areas being cleared for rock 
terraces, then dried and stacked for feeding the animals during 
the dry season. 

g. Peanuts were planted in October 1986 as soon as the first 
terraces were prepared. Although planted near the end of the 
rainy season, 50 marmites were harvested near the end of 
December. After the harvest, vines were dried and stacked on a 
simple pole system to improve curing and minimize wastage 
during storage. These too were kept and used for feeding goats 
in the dry season. 

h. Cassava was planted in November on five luvels of the terraces. 
The tuber will be harvested in mid- to late-1987. 

i. Facilities for a small herd of goats were constructed. An area 
of land about 0.2 ha was fenced with chainlink-type wire such 
as is in use on the goat project farm. A simple shed covered 
with thatch was constructed, including installation of a manger 
for forages and a calabash for a salt lick. Water was given in 
a plastic basin. 

The outside portion of the wire fence was planted with penguin 
cactus as added protection from predators and thieves. Cross
fencing inside the existing fenced area is a future option if 
needed, e.g., separating pregnant females, etc. 

J. Sorghum stalks (planted on other land during the 1986 rainy 
season) were cut immediately after the grain was harvested, 
dried and placed in a stack. These crop residues were stored 
for feeding during the dry season. 

k. In May 1987, Mr. Celicourt received 5 Haitian females from the 
Papaye Farm. The does that had been bred to purebred bucks. 

The importance of the dynamic characteristics of the Tech Pack Matrix
 
can be illuctrated with Mr. Celicourt's newly acquired goat herd. The
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five Haitian does will produce halfbred kids in the next kidding. Under
 
the genetics heading on table 1, the cross between a straightbred
 
Haitian doe with a purebred exotic to produce a halfbred is not listed
 
as an option under column heading (degree of progress number) 3 or 4.
 
However, the resulting offspring of another mating option (1/4 doe x 3/4
 
buck) in column heading number 4 is a halfbred. Disregarding the
 
parents, if the halfbred offspring is a male, it can remain under degree
 
of progress number 4 or if it is a female it can ascend to level number
 
5 to be mated with a purebred buck to produce 3/4-bred offspring.
 
Facilities construction, feed conservation, use of agricultural by
products, and other activities conducted at Mr. Celicourt's farm also
 
reflect the importance and dynamics of the tech pack matrix.
 

Mr. Celicourt worked throughout the fall and spring on the improvements
 
on his farm. Six to 8 laborers, paid by the project, also worked during
 
a five month period, and were primarily engaged in cutting the grass and
 
clearing the area to be terraced, construction of the rock terraces,
 
land preparation, and planting operations.
 

As the 1987 rainy season approached, project staff discussed with Mr.
 
Celicourt his cropping plans. It was not anticipated that any major
 
changes would be made in the varieties of food crops to be planted, at
 
least for the current year. The varieties planted in 1986 provide a
 
variety of harvest dates, which meets household requirements, as well as
 
making by-products and wastes available for livestock throughout much of
 
the year.
 

This site has been used as a demonstration farm and a "classroom" for
 
the Farmer Training Programs. Visual observation of the variety of
 
technical interventions has made it easier for farmers to identify those
 
techniques which they can initiate on their own farms. Several farmers
 
have already begun implementing some of the activities, e.g., use of
 
rock terraces for land clearance and erosion control, planting of napier
 
grass and velvet beans and combinations of some of the fencing
 
techniques.
 

CONCLUSIONS
 

The technology package developed for Mr. Celicourt's farm has benefitted
 
all parties concerned. In addition to the value of the interventions to
 
Mr. Celicourt himself, both he and project trainees gained a better
 
understanding of unrealized potentials on their holdings. Project staff
 
have learned about evaluating an individual's circumstances and working
 
with him or her to decide how to improve them.
 

Opportunities to continue development on Mr. Celicourt's farm still
 
exist. It is strongly recommended that MARNDB's goat project staff
 
continue to provide technical assistance and evaluation follow-ups to
 
Mr. Celicourt. The Tech Packs Matrix should be consulted as each
 
intervention may suggest or make possible another. The immediate
 
challenge to project staff is twofold -- first, the results obtained
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from earlier interventions must be measured and their worth determined.
 
Second, new interventions must be considered -- or conceived -- that
 
will augment the productivity of the different components of the farm.
 

The adoption by one farmer of new technologies, especially when there
 
has been financial assistance for certain elements, is only a first
 
step. The transfer of these technologies to others on a continuing
 
basis represents a long-term challenge and opportunity.
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APPENDIX 1
 

Mr. Celicourt's Farming Operation
 
a. Summary of Farming Operations
 
b. Labor Calendar
 
c. Cash-flow Statement
 



Appendix la
 
Summary of farming operations -- September 1985 to August 1986.
 

Crops grown, ranked in order of importance.
 

Amount Amount Fed to Used as
 
Crops Grown Eaten Sold Chickens Seed
 

Corn 240 mm 80 mm 50 mm 1 mm
 
Sorghum 40 mm 40 mm 1 mm
 
Pigeon pea NA 0
 
Purple hull peas 2 mm 3 mm 2 mm
 
Haitian pumpkin 50 units 
 -- .--

Cassava NA -- NA 
Beans 4 mm 
Sesame 1 mm 
Potatoes NA 

Fruit Trees Tree leaves used to feed animals
 

Mango Bwad'omme, Sirouel, Gommier
 
Sour Orange (Mango), Campeck, Bayahoun
 
Guava (Guava)
 

Livestock
 

Goats 	 4 (2 adult females, 1 young female, 1 kid) + 2 being
 
cared for (engardinage)
 

Cattle 2 + 2 being cared for (engardinage)
 
Poultry 9
 

Household -- 4 	adults, 3 children
 

Head of household
 
Spouse
 
2 women (sisters of Mr. Celicourt)
 
3 children under 14 years of age
 

Goat Management Practices
 

Tethered goats
 
Feeding: 	 rainy season: grasses, some cut branches
 

dry season: cut branches, sorghum leaves, corn bran
 
with salt
 

Watering: 	 rainy season: once daily
 
dry season: twice daily
 

Use of goat milk? No (has cows on farm)
 
Use of goat manure? Yes (gets from goat project farm)
 



Appendix lb
 

Labor Calendar -- Mr. Celicourt
 

Number of 
Person-days 
Per Family 

1985 

Sept. 6 
Oct. 64 
Nov. 37 
Dec. 1 

1986 

Jan. 24 
Feb. 9 
Mar. 3 
April 32 

May 24 

June 21 
July 27 

Aug. 69 

Totals 317.00 

Other Cost 
Plow 
Days 

Plow 
Cost 

25 
0 
0 
0 

$25.00 

.5 
0 
0 
6 

8 

27 
16 

6 

.50 

(all 
exchange) 
(all 
exchange) 
16.00 
(all 
exchange) 

8.40 

4 

5 

$28.00 

36.00 

65.5 49.90 9 64.00 



Appendix 1c
 

Cash-flow Statement -- Mr. Celicourt
 

INCOME EXPENSES
 
Farm
 

Crop Animal Off-farm Crop Livestock
 
Month Sales Sales Spouse Labor Goats
 

1985
 

Sept. $55.00 .90
 

Oct. 55.00 .90
 

Nov. 55.00 .90
 

Dec. 55.00 .90
 

1986
 

50.00 .50 1.504
Jan. 


Feb. $15.00 50.00 1.504
 

1.504
Mar. 15.00 50.00 


April 24.20 50.00 28.00 1.00
 

May 10.00 50.00 .90
 

Jun. $70.002 50.00 52.00 .90
 

Jul. .90
 

Aug. 15.003 8.40 .90
 

$64.20 $85.00 $465.00 $113.90 $.70
 

Total Income: $614.20
 
Total Expenses: 126.10
 

Balance Available: $488.10
 

Major nonfarm expense: $200.00 for mother's funeral, summer 1986.
 

1Spouse teaches sewing and embroidery at a school near Hinche.
 
2Horse
 
3Goat
 
4$0.50 each month for the corn bran, balance for cords for goats.
 

d /
 



APPENDIX 2
 

Plant Species Included in the Tech Pack Matrix
 



PLANT SPECIES INCLUDED IN THE TECH PACK NATRIX
 

COMMON NAME
 
ENGLISH 


Gommier 

Agave 


Neem 

Bamboo 

Mesquite 

Haitian Oak 

Mahogany 

Coconut 

Royal Palm 

Campeche 

Leucaena 


Gliricidia 

Erythrina 

Calliandra 

Buffel Grass 

Guinea Grass 

Star Grass 

Coast - Cross 1 

Siratro 

Stylosanthes 

Teramnus 

Glycine 

Desmodium 

Lavrissa Grass 

Andropogon 

Elephant Grass 

Sugar Cane 

Guatemala Grass 

Velvet Bean 

Cannavalia 

Maize 

Sorghum 


FRENCH/CREOLE 


Gommier 


Catastre 

Nim 

Bambou 

Bayahonde 

Bois Chen 

Acajou 

Cocoye 

Palmis 

Campeche 

Leucaena 


Lilas Etranger 

Bois immortel 


Herbe Guine 

Herbe Etoile 


Koda graine 

Herbe Elephant 

Canne Sucre 

Herbe Guatemala 

Pois Velvet 


Mais 

Petit Mil 


SCIENTIFIC NAME
 

Bursera simaruba
 
Agave fourcroydes
 
Lamaireocereus hystrix
 
Melia azadirachta
 
Bambusa sp.
 
Prosopis juliflora
 
Catalpa Longissima
 
Swietenia mahagoni
 
Cocos nucifera
 
Pseudiphoenix vinifera
 
Haematoxylom campechianum
 
Leucaena leucocephala
 
L. diversifolia
 
Gliricidia sepium
 
Erythrina poeppigiana
 
Calliandra
 
Cenchrus ciliaris
 
Panicum maximum
 
Cynodon nlemfuensis
 
Cynodon dactylon
 
Macroptilium atropurpureum
 
Stylosanthes guianensis
 
Teramnus labialis
 
Neonotonia wightii
 
Desmodium uncinatum
 
Pennisetum orientale
 
Andropogon sp.
 
Pennisetum purpureum
 
Saccharum officinarum
 
Trypsacum laxum
 
Mucuna pruriens
 
Cannavalia ensiformis
 
Zea mays
 
Sorghum vulgare
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INTRODUCTION
 

During the summer of 1986, the staff of the Haiti Goat Production
 
Improvement Program carried out a number of activities designed to
 
emphasize extension and follow-up project impact in the Hinche Agricul
tural District, as recommended by the mid-term project evaluation.
 
Beginning in August 1986, each new farmer participant from the Hinche
 
District was given a baseline interview by project extension staff.
 
Information was requested on landholdings, age and sex of household
 
members, crops grown, goat management and feeding practices, cash and
 
in-kind income and expenses for goat raising, and other sources of
 
household income. In order to obtain a more complete understanding of
 
the economic role that goats play within the small-farm system, and to
 
lay the groundwork for evaluation of the economic impact of the project,
 
two groups of farmers were selected for more intensive study during the
 
period of September 1986 through May 1987.
 

The first, most closely followed group consisted of six members of the
 
Los Palis groupement, one of the first groupements associated with the
 
project. This groupement received a halfbred Nubian buck in November
 
1984. Three of these six goat-raisers live some distance from Los
 
Palis. During the summer of 1986, they had formed their own groupements
 
to receive bucks in the localities where they live. The baseline survey
 
data was collected on all six persons in August and September 1986, with
 
follow-up field visits and interviews in September and February. This
 
study is referred to hereafter as the Detailed Baseline Follow-up.
 

The second study reported on later in this section is called the Regular
 
Baseline Study. It analyzes information on economic returns to goat
 
production provided by farmers at the baseline interviews from August
 
1986 through March 1987. Information for the 12 months prior to project
 
participation is included for 33 farmers from all zones within the
 
Hinche District. Follow-up field visits were made by the project
 
economist to three of these participants in April 1987.
 

Because of the time required for crossbred kids to be born and grow to
 
marketable age, there is not yet sufficient actual data to demonstrate
 
economic results in the field. However, by using the farm baseline data
 
and projecting potential returns based on information obtained in the
 
project marketing study (see Goat Marketing in Haiti section of this
 
report) it is possible to obtain a reasonable assessment of potential
 
returns available to farmers participating in the project. A 6-year
 
projection of herd composition and income generation is included at the
 
end of this section.
 

DETAILED BASELINE STUDY
 

Characteristics of Participants' Holdings
 

Size of goat herds, terrain farmed, and town/rural environments varied
 
for the six persons from the Los Palis area who participated in the
 
study (table 1). They were selected to include: two living in the
 
small community of Los Palis, two residing on and farming hilly slopes,
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and two residing on and farming relatively flat areas. Of those in
 
hilly and flat areas one from each with many goats and one with few were
 
chosen. The goat raisers selected have been designated "Farmers" A
 
through F. The number of goats they had at the beginning of the study
 
is indicated in table 1. Farmers A, B, and C are the three who have
 
organized groupements in their own localities and are recipients of
 
bucks from the goat project. They continue as members of the Los Palls
 
groupement as well.
 

Table 1. Numbers of goats owned at the beginning of the study.
 

No. of Goats
 
Farmer Land Total Adult Females
 

A (Flatland) 45 20
 
B (Flatland) 3 3
 
C (Hilly/mixed land) 12 4
 
D (Hilly/mixed land) 4 2
 
E (Town resident) 5 3
 
F (Town resident) 6 3
 

Some other characteristics of the six individuals' farm and goat raising
 
operations are outlined below:
 

Farmer A -- This farmer has a large herd (45 goats) that he acquired 3
 
years ago when he decided to sell his cattle and replace them with
 
goats. He has several teenage children in school and he finds it more
 
convenient, and as advantageous economically, to raise goats instead of
 
cattle. He has a fenced pasture which occupies approximately one-half
 
of one of his plots of land. He plants only crops that are all harvested
 
in the fall on the other half of this plot, so the goats can graze on
 
the harvested field during the dry season.
 

Farmer B and Farmer C -- Differences in terrains and herd sizes did not
 
seem to affect farm operations. Farmer C, on hilly land, used a plow to
 
prepare his land, while farmer B, on flat land did not. Farmer C's
 
larger goat herd (12 goats) had only one more adult female goat than did
 
B and D. Farmer C's herd was large at the time the study was started
 
primarily because he had not sold the young offspring.
 

Farmer D -- This farmer has the smallest amount of land to work and
 
generates much less income from his farm operation than do the other
 
participants.
 

Goat-raiser E -- A resident of the town of Los Palls, this participant
 
is a young woman who owns several goats but does not engage directly in
 
farming herself. She has a house of her own next door to her parents,
 
and a young son. Her primary source of income is derived from commer
cial activity -- buying goods originating in the Dominican Republic, and
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selling them in Hinche or Port-au-Prince. Her household is linked with
 
that of her parents, in that she pays a portion of the labor costs for
 
her father's farm, and her goats are tethered on his land and he cares
 
for them when she is absent. The land cropped by her father includes a
 
plot that is adjacent to their residences at the edge of town.
 

Farmer F -- This participant resides at the periphery of Los Palis adja
cent to one of his plots of land. Information was collected on his farm
 
activities, and for some farm expenses. At the time of the interviews
 
one of his children was quite sick, and his wife was not available or
 
disposed to participate in the interviews. Since the marketing of farm
 
products is the domain of the women, farm income and some expenses could
 
not be obtained. Even though this individual is a town resident, the
 
structure and operation of his farm enterprise is really no different
 
than those of farmers in more isolated rural locations. Therefore, the
 
incomplete information does not limit the usefulness of the overall
 
study.
 

Farm Operations and Income Generation
 

In addition to information provided on the baseline questionnaire
 
concerning farm and household size, crops grown, and details on goat
 
production and returns, farmers in the Detailed Baseline Study also
 
indicated their labor and cropping calendars for the previous 12 months;
 
expenditures for farm operations, and income from crops, livestock and
 
other sources.
 

The data collected in this study are presented in columnar form to faci
litate comparisons of results of the six participants. Table 2a shows
 
the labor calendars for the five participants in the study actually
 
engaged in farming. All show intensive periods of farm work during the
 
rainy season from April through October, although Farmer A seems to have
 
delayed much of his planting until June. These calendars were prepared
 
for 12 months prior to the interview. They are based on recollections by
 
the farmers of the time allotted to each task in the crop cycle,
 
including land preparation for each plot, planting of each crop by plot,
 
hoeing/weeding of each plot, and harvest and processing of each crop.
 
Farmers also recalled, for the previous year, the number of family
 
members, paid or exchange workers that participated in each operation,
 
and the number of days required for each. A plow and bullock was hired
 
by farmer A for 9 days, by farmer C for 4 days, and farmer F for 0.5
 
days.
 

Wage rates for farm labor are usually 3 to 5 gourds ($.60-$1.00) per
 
day, with a 4- or 6-hour work day. In addition to paying workers, meals
 
are always provided -- at least one, and sometimes two. The use of
 
labor on an exchange basis, or payment in kind is used by each farmer,
 
but only on a very limited basis. The number of person days of such
 
labor is included in table 2a, with details shown on table 2b.
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Table 2a. Labor calendar shoving person-days for the five farmers in the Detailed Baseline Study.
 

FARMER
 
A B C D E F 

1985 Family Other Family Other Family Other Family Other Family Other
 

Sept 412 198 34 3 45 56 10 6 (doesn't NA NA
 
farm)
 

Oct 42 8 60 74 22 21 2 - NA NA 

Nov 18 0 0 0 0 0 0 0 NA NA 

Dec 16 0 4 0 0 0 2 0 NA NA 

1986 
Jan 8 12 6 0 8 7 24 26 0 0
 

Feb 10 8 4 0 0 0 4 2 0 0
 

Mar 2 O+pl.6* 16 5 0 0 0 0 16 8
 

Apr 10 4 150 159 32 15+p 2 "0 40 6 55 9
 

"0
May 9 8 155 185 38 15+p 2 56 21 126 41
 

5
Jun 47 50+P7 - 150 107 58 46 10 22 85 0
 

Jul 102 36 97 64 50 11 50 8 NA NA
 

Aug 38 12 155 31 26 9 12 4 NA NA+P0 5
 

412 198 831 667 279 181 210 95 >282 >58
 
(incomplete) (incomplete)


Totals 610 1498 460 305 340 incomplete
 
Family and Other
 

*p indicates use of plow and bullock, number following p is number of days.
 



Table 2b. Details on person-days of exchange or in-kind labor.
 

FARMER
 
A B C D F
 

Jan IK - 2 ps.days

Harvest sorghum
 

5 ps. daysb
IKa -
Feb 

Harvest potatoes
 

Mar Exchc-8 p.days
 
Prep. land
 

Apr IK - 3 ps.days
 
shell corn
 

Exch-2 ps.days
 
plant corn
 

May Exch-4 ps.days
 
plant corn
 

Jul IK - 12 ps.days Exch.-1 ps.day
 
Harvest corn Prep. land
 

Sept IK - 12 p.days
 
Harvest corn
 

Key:

a-IK = in-kind 
bpsdays = person-days 
Cexch = exchange 

Very few tools are available to most farmers in the area. Farm imple
ments owned by the farmers studied included:
 

Machete and hoe: All
 
Pick: : Farmers A, B, C, F
 
"Double" machete: Farmer C
 
Plow: : Owned by Farmer A's groupement
 

Farmers in the project area rarely use any chemical products such as
 
fertilizers, pesticides, or herbicides. Of those in the study group,
 
only farmer A used any chemicals on his farm -- malathion on vegetables
 
and purple-hulled peas.
 

Crops planted by each farmer were ranked as to their importance.
 
Quantities sold and incomes received from each crop were recalled and
 
are shown in table 3, along with the rank of each crop, income, and
 
months sold. In most cases, farmers and their wives were not able to
 
estimate the quantity of crops that were consumed by the family.
 
However, they all said that in most cases considerably more was consumed
 
than was sold. Where quantities consumed were recalled, they are also
 
included.
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Information from tables 2 and 3 are incorporated into the overall
 
summary of farm operations provided in table 4. Incomes and expenses
 
for all crop and livestock activities are included, as well as informa
tion on farm and household size. Except for farmer A, who purchased
 
barbed wire, the only expense relating to the goat component of farm
 
operations for the other farmers was the purchase of cords to tether
 
their animals.
 

In order to take into account the full benefit from goat holdings, the
 
value of products used (meat, milk, and manure) have also been included
 
in table 4. The derivation of these values is explained on the footnote
 
page. (Although cattle are owned by three households, potential milk
 
availability from them has not been included in the analysis).
 

In all cases off-farm income, earned by the farmer and(or) his spouse,
 
appears crucial to the subsistence of the family. This income is shown
 
in tables 5a-5e, which present overall cash-flow statements for each
 
household except for that of farmer F.
 

A review of the information provided indicates the very limited means of
 
these farm families. In all cases but one the amount earned from the
 
sale of crops (and fruit trees) does little more than cover the cost of
 
labor to produce them. Thus, because of these farmers' precarious
 
financial circumstances, every goat that can be raised and sold
 
represents a significant addition to the family's farm revenue.
 

Results of Detailed Baseline Study
 

The detailed baseline interviews conducted in August and September 1986
 
elicited details on current goat-management practices and herd activity
 
(births, deaths, sales, etc.) over the previous year. At the follow-up
 
interviews an effort was made to determine if the farmers' participation
 
in the project had resulted in changes in their goat operations, and
 
what these changes were. While it was not expected that measurable
 
economic impacts on the goat operations of the participants could be
 
realized in the 6-month period of the study, some changes in attitudes
 
and behavior, especially of the three farmers who participated in the
 
training were evident in the follow-up interviews. The effect, or lack
 
of effect, of the project on different aspects of the participants' goat
 
operations can be considered in several categories.
 

Feeding. All of the participants, except Farmer D, described adequate
 
feeding programs for their animals during the baseline interviews.
 
Attendance at the project training seminar by Farmers A, B, and C would
 
not be expected to have substantially changed these practices. Farmer C
 
did mention that he now provides salt for his goats. It should be noted
 
that the participants' membership in the Los Palis groupement,
 
presumably since 1984, exposed them to discussions of goats' feed
 
requirements, and they did indicate some modifications in earlier
 
behavior at the time of the baseline interviews.
 

Watering. Farmers A and B have improved their watering practices.
 
Others, except for D, were already following adequate water practices.
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Table 3. Income generation from crops grown by farmers in Detailed
 
Baseline Study.
 

FARMER
 
CROP A B 
 C D E F
 

Price 


Corn 
Rank 1 1 1 1 3 2 
Amount Sold 140 mm 200 mm 80 mm 
Price 
Income 

3.5&7* gds/mm 
$110.60 

4&2.5 gds/mm 
$140.00 

0 2.4 gds/mm 
$38.40 

Mos. Sold 
Amt. Eaten 

March 
160 mm 

Mar,July 
NA NA 

Oct,Nov,Dec 
240 mm 

Cassava 
Rank 3 4 3 3 1 3 
Amount Sold 3 charges 10 charges 
Price 
Income 

25 gds/chg 
$15.00 

60 gds/chg 
$120.00 $22.50 0 

Mos. Sold 
Amt. Eaten 

April 
NA 

April/May 
NA NA 

Jan, Aug 
NA 

Sorghum 
Rank 2 7 2 4 
Amount Sold 20 mm 60 mm 
Price 
Income 

4 gds/mm 
$16.00 0 

$2.75 gds/mm 
$33.00 

Mos. Sold March Jan, Feb 
Amt. Eaten 160 mm NA 180 mm 

Plantain 
Rank 5 7 2 4 2 4 
Amount Sold 36 regimes 30 regimes 22 regimes NA 

3.30-4.16gds/reg 5.83gds/reg 6.50gds/reg 
 NA
 
Income $28.00 $35.00 $28.60 
 $2.00
 
Mos. Sold Dec Jan NA Dec
 
Amt. Eaten 144 regimes NA NA NA
 

Potatoes
 
Rank 4 5 6 
 9 5 5
 
Amount Sold 4 charges 7 charges
 
Price 22gds/chg 40-60gds/chg
 
Income $17.60 $72.00 0 
 0
 
Mos. Sold NA NA
 
Amt. Eaten NA NA 
 NA NA
 

Purple hulled peas
 
Rank 7 2 
 4 5 7 13
 
Amount Sold 
 60 mm
 
Price 9 gds/mm
 
Income 0 $108.00 0 0
 
Mos. Sold April
 
Amt. Eaten NA NA 
 NA NA
 

Pigeon Peas
 
Rank 6 9 5 
 7 8 10
 
Amount Sold 10mm
 
Price 7 gds/mm
 
Income $14.00 0 0 
 0
 
Mos. Sold June
 
Amt. Eaten NA NA 
 NA NA
 

* 7 gds/mm for corn was sale price of seed corn. 
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Table 3. Income generations from crops (continued).
 

FARMER
 
CROP A B C D E F
 

Yam
 
Rank 8 8 8 10 7
 
Amount Sold
 
Price
 
Income $3.00 0 0
 
Mos. Sold
 
Amt. Eaten NA NA NA
 

Sugarcane
 
Rank 6 9 - 6 6 
Amount Sold 5 ti caro cazie 
Price 15gds/ti c c 
Income $15.00 
Mos. Sold Feb, Mar 
Amt. Eaten NA NA 

Peanuts
 
Rank 3 -6
 

Amount Sold 80 mm
 
Price 2.50 gds/mm(in shell)
 
Income $40.00 
Mos. Sold April 
Amt. Eaten NA NA 

Giramou 
Rank 9 10 
Amount Sold NA 8 charges 
Price 60 gds/chg. 
Income $20.00 $96.00 
Mos. Sold Jul,Aug,Sep Dec 
Amt. Eaten NA NA 

Beans 
Rank 8 10 9 12 
Amt. Eaten NA NA 

Melon 
Rank - 11 - - -

Amount Sold 16 charges 
Price 20 gds/chg 
Income $64.00 
Mos. Sold Jun,July 
Amt. Eaten NA 

Coffee 
Rank 10 - -

Malanga 
Rank - 11 8 

Cotton 
Rank - - - 9 

Key:
 
gds - gourds (5 gds US$1.00) mm - marmite (1 gallon can measure)
 
charge - load (1 large basket full) regime - 1 stalk of plaintains
 
ti caro cazie - measure used
 

for sugarcane
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Table 4. 
Summary of farm holdings, activities and returns, and household composition -- Detailed Baseline Surveys. 

Area Farmed(cx)D
 
Cropped 

Total 


No. Plots 


Household
 
Wife 

Males >14 

Fem >14 

Child <14 


Fruit Trees
 
No.varieties 

No.sell fruit 


No. Crops 

Labor (person days)


Family 

Paid/exch. 

Total 


Plow (days) 


Crop Expense ($)

Labor/plow 

Tools/seeds 

Total 


Income ($)

Fruit tree 

Crop 


Livestock (numbers)

Goats -Total 

-Adult Fem 


Cattle 

Pigs 

Equines 

Poultry 


A 


2.37 

3.87 

4 


Summer/2 

3-Summer 


2-Summer 


7 

-


9 


412 

198 

610 

9 


157.60 

24.30 


181.90 


-

221.20 


45 

20 

0 

0 

3 


20 


B 


2.25 

2.75 

3 


yes 

1 


4 


4 

1 


10 


831 

667 


1498 

-


484.60 

24.20 


508.80 


12.00 

693.00 


3 

3 

1 

0 

1 


32 


FARMER
C 


3.25 

3.25 

4 


yes 

1 

-

6 


6 

2 


10 


279 

181 

460 

4 


139.60 

-

139.60 


100.00 

51.10 


12 

4 

2 

0 

4 


29 


D 


.50 


.87 

4 


yes 


1 

4 


2 

-


10 


210 

95 


305 

-

51.30 

6.00 


57.60 


-

73.40 


4 

2 

0 

0 

1 

4 


E 


11 


65.00 


65.00 


5 

3 

1 

0 

1 


10 


F
 

1.15
 
1.75
 
3
 

yes
 
4
 
2
 
1
 

5
 

14
 

282(Inc)
 
58 (Inc)
 
340 (Inc)
 

.5
 

45.00(Inc)
 
NA
 

45.00
 

NA
 
NA
 

6
 
3
 
0
 
0
 
0
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Table 4. (continued).
 

Goat care
 
(hrs./day) 


Goat costs ($)
 
Care 

Purchase 

Total cost 


No. goats sold 

Ave. price 

Sale income 


By-prod.income 


Cash Profit 


Value of products used
 

2.5 


3.60 


3.60 


6 

12.50 

75.00 

0 


71.40 


-
-

-


71.40 


-

.75 


4.00 


4.00 


1 

10.00 

10.00 

0 


6.00 


-

11.40 

6.00 


23.40 


-

1.3 


9.60 


9.60 


0 


0 

.30 


(9.30) 


10.00
 
-

-


.70 


.5 


15.00 


15.00 


1 

10.00 

10.00 

0 


(5.00) 


-

4.50 


(.50) 


286.00/8 


.75
 

12.30
 
24.00
 
36.30
 

2
 
16.50
 
33.00
 
0
 

(3.60)
 

-

4.50
 

.90
 

18.00/7
 
NA
 

1.0 (dry 

season only)
 

36.00 

.
 

36.00 


9 

15.44 


139.00 

0 


103.00 


Goats eaten/3 

Milk/4 

Manure/5 


Net value of
 
goat prod. 


Other livestock
 
Expense 

Income 


20.00 

-
-


123.00 


15.00/6 

.
 



Notes - Table 4. Summary of Farm Operations 

1 - cx = carreaux. 1 cx = 1.29 ha = 3.2 acres 

2 - Farmer A's spouse and children live in the town of Hinche during
 
the school year, and thus are available to assist with farm labor
 
only in the summer months
 

3 - Value of goats eaten estimated at $10.00/head
 

4 - Value of goat milk for households indicating its use has been
 
estimated based on the following:
 

- Haitian goats produce an average of 1.63 litres per week in weeks 9
16 of lactation (Gaspard, 1986) 

-
 Half of this or 0.81 litres per week could be used by household
 
- Assuming production diminishes by 1/2 in weeks 17-24 but none is
 

needed by kid goats, another 0.81 litres per week could be used by
 
household
 

- Total milk available to household is 0.81 x 16 12.96 litres
= 

- Cash value of 1 litre of milk is $0.22; cash value of 12.96 litres
 

is $2.85
 
- Assuming one lactation/yr (conservative est.), value of milk per
 

year is no. of adult female goats x $2.85
 

5 - Value of goat manure for households indicating its use has been
 
estimated based on the following:
 

-
 1 female goat and kid produce 650 g of manure overnight
 
-
 If this manure is collected and stored during 150 days (approximate


length of the dry season) the total stored will be 97.5 kgs (215
 
lbs)
 

- Goat and sheep- manure has the following nutrients (Doane's Facts
 
and Figures for Farmers, 1977):
 

19.6 lbs/ton of nitrogen (this amount is 70% of that available
 
in fresh manure to allow for leaching)
 
4.2 lbs/ton of phosphorous
 
20 lbs/ton of potassium
 

- The stored manure will thus have 2.1 lbs of nitrogen
 
0.45 lbs of phosphorous
 
2.2 lbs of potassium
 

- This manure will have a value similar to 10 lbs of 20/20/20
 
fertilizer, plus the benefit of organic matter that commercial
 
fertilizer doesn't have.
 

- Based on a price of $15.00/100 lbs of fertilizer, goat manure from
 
one female goat and kid will have a value of $1.50.
 

- $1.50 per adult female goat has been added to the value received
 
from their goats of those farmers who indicated that they use goat
 
manure
 
collected from where their animals are kept at night
 

6 - purchase of horse harness
 
7 - purchase of turkeys and ducks
 
8 - sale of cow and horse
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Table 5a. Household income and expenses -- annual cash flow. 

Farmer A: Muny goats, flat land 

INCOME EXPENSES 
Farm Off-farm Crops Livestock 

Crop Goat Household Labor Other Goats Other 
Month Sales Salesf Head 

1985
 

Sept. $6.00 $50.00 33.60
 

Oct. 50.00 4.80
 

Nov. 50.00
 

Dec. 28.00 50.00
 

1986
 
Jan. 60.00 $8.80 $3.50b $36.00c $15 .00d
 

Feb. 17.60 60.00 2.00 20 .80e
 

Mar. 126.60 60.00
 

Apr. 15.00 60.00 8.40
 

May 60.00 4.80
 

Jun. 14.00 60.00 66.40
 

Jul. 7.00 60.00 21.60
 

Aug. 7.00 60.00 7.20
 

Total $221.20 $139.00 690.00 $157.60 $24.30 $36.00 $15.00
 

Total Cash Income $1050.20
 

Total Expenses 232.90
 

Balance Avail. $ 817.30
 

a _ Head of household works as organizer of local groupments for a
 
local private agency 

b _ grain storage 
c _ barbed wire 
d _ horse harness 
e _ tools 

f- dates of sales not known - total sales for year
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Table 5b. Household income and expenses -- annual cash flow.
 

Farmer B: Few goats, flat land 

INCOME EXPENSES 
Farm Off-farm Crops Livestock 

Crop Anim. Sales Spouse a Labor Other Goats 
Month Sales Goats Poultry 

1985 

Sept. 12.00 5.00 60.00 7.80 .30 

Oct. - - $5.00 60.00 $59.20 7.20 b .30 

Nov. - - 5.00 60.00 - 17.00 c .30 

Dec. 96.00 - 5.00 60.00 - .30 

1986 
Jan. 35.00 - 5.00 60.00 - .30 

Feb. 7.50 - 5.00 60.00 - .30 

Mar. 43.50 - 5.00 60.00 4.00 .30 

Apr. 247.00 25.00 5.00 60.00 127.20 .30 

May 140.00 28.00 5.00 30.00 148.80 .30 

Jun. 32.00 22.00 5.00 30.00 85.60 .30 

Jul. 92.00 5.00 30.00 35.60 .30 

Aug. - 5.00 30.00 24.80 .30 

705.00 75.00 60.00 600.00 493.00 24.20 3.60 

Total Cash Income $1440.00 

Total Expenses 520.80 

Balance Avail. $819.20 

aSpouse engages in commerce 
bGrajn storage 
cTools 
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Table 5c. Household income and expenses -- annual cash flow.
 

Farmer C: Many goats, hilly land
 

INCOME EXPENSES 
Farm Off-farm Crops Livestock 

Crop Goat Household Labor Other Goats Other 
Month Sales Sales Heada Spouseb 

1985
 

Sept.$14.00 32.40 .35
 

Oct. 21.15 $10.00 10.50 .35
 

Nov. 21.15 5.00 17.60 .35
 

Dec. 7.15 45.00 17.60 .35
 

1986
 

Jan. 11.25 45.00 17.60 14.00 .35
 

Feb. 7.15 45.00 17.60 .35
 

Mar. 45.00 17.60 .35
 

Apr. 20.20 .35
 

May 11.00 24.90 .35
 

Jun. 11.00 35.40 .35
 

Jul. 11.00 6.60 .35
 

Aug. 36.25 15.80 .35
 

151.10 10.00 225.00 88.00 159.80 4.20
 

Total cash income 474.10
 

Total expenses 164.00
 

Balance avail. 310.10
 

aHead of household works as mason's helper in dry season
 
bspouse engages in commerce in the dry season
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Table 5d. Household income and expenses --


Farmer D: Few goats, hilly land
 

INCOME 
Farm Off-farm 

Month 
Crop 
Sales 

Goat 
Sales 

Household 
Heada Spouseb 

1985
 

Sept.$12.80 $15.00 $16.00 


Oct. 12.80 16.00 


Nov. 12.80 16.00 


Dec. 2.00 16.00 


1986
 

Jan. 16.50 16.00 


Feb. 16.50 16.00 


Mar. .30a 16.00 


Apr. 16.00 


May 16.00 


Jun. 


Jul. 


Aug. 


73.40 .30 15.00 144.00 


Total cash income $232.70
 

Total expenses 66.90
 

Balance avail. $165.80
 

ahead of household worked as mason's Helper
 
bspouse engages in commerce
 
CSale of 1 goat skin
 
dHoe
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annual cash flow.
 

EXPENSES
 
Crops Livestock
 

Labor Other Goats Other
 

$4.80 	 .80
 

.80
 

.80
 

.80
 

.80
 

.80
 

.80
 

4.80 	 .80
 

15.60 6.00d .80
 

17.60 	 .80
 

5.60 	 .80
 

2.90 	 .80
 

51.30 6.00 	 9.60
 

http:Sept.$12.80


Table 5e. Household income and expenses -- annual cash flow. 

Participant E: Town resident 

INCOME EXPENSES 
Farm 


Crop Goat 

Month Sales Sales 


1985
 

Sept. $220.00c 


Oct. 66.00 d 


Nov. 


Dec. 


1986
 

Jan. 


Feb. 


Mar. 


Apr. 


May 


Jun. 


Jul. 


Aug. 10.0 0e 


$296.00 


Total cash income 


Total expenses 


Balance avail. 


aengages in commerce
 

Off-farm Crops Livestock 
Householda Laborb Other Goats Other 
Head 

$100.00 $1.50 

100.00 1.50 

100.00 1.50 

100.00 1.50 

100.00 1.50 

100.00 

100.00 

100.00 13.00 1.50 

100.00 13.00 1.50 

100.00 13.00 1.50 

100.00 13.00 1.50 

100.00 13.00 1.50 

$1200.00 $65.00 $15.00 

$1496.00 

80.00 

$1416.00 

bdoes not farm, but pays part of labor costs on father's farm
 
Csale of cow
 
dsale of horse
 
esale of goat
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Shelter. Farmers B and C have provided shelter for their goats, as
 
recommended at the project training. Farmer A's fenced pasture has many
 
trees, which provide at least partial shelter. He indicated plans to
 
provide a special pen and shelter (see next paragraph). Farmer A also
 
mentioned bringing newborn kids and dams to his house in the rainy
 
season, as did Farmers D, E, and F.
 

Breeding. Farmer C reported that he now waits until young females are
 
close to 1 year old before breeding them. Farmer A stated that he
 
intends to provide a special pen and shelter for breeding purposes.
 
This will enable him to better control breeding in his own herd and to
 
make his buck more available for breeding the does of other groupement
 
members and neighbors.
 

Herd losses. All farmers had at least one death in their herd. Farmers
 
expect some death losses and are resigned to this occurrence. However,
 
further emphasis on preventive care, regular checking and isolation of
 
sick animals, and early requests to project staff for assistance, should
 
be able to reduce such losses. An animal strangled on a cord, and three
 
stolen goats also point up the need for closer control and surveillance
 
of animals.
 

Herd changes/sales and purchases. Farmer A indicated at the follow-up
 
interview that he is now more cognizant of productivity and health of
 
his herd. He demonstrated that he is by culling and selling three
 
females, two of them nonproductive and one with mastitis. He then
 
purchased another female with part of the proceeds. He sold three
 
males (two of them 1/4 Nubians) that were less than 6 months old at a
 
price considerably higher than the usual average for this age group.
 
Farmer C sold two 11-month-old improved goats (sired by the buck at Los
 
Palis) also at prices higher than the usual average (see section of this
 
report entitled Goat Marketing in Haiti for information on sale prices).
 
After the baseline interview, farmer D sold a nonproductive female and
 
purchased another presumably productive female with the proceeds.
 

Questions on herd activity, the diffusion of benefits of the improved
 
bucks (for the three participants who had received them), the use of
 
meat in the household through a dietary recall, and general attitudes
 
toward raising goats were also asked at the follow-up interviews. A
 
brief outline of management practices described during the initial
 
interviews, and information obtained during the follow-up interviews
 
are included on the following pages.
 

The follow-up interviews in the detailed baseline study show significant
 
changes in the goat operations of the three farmers who participated in
 
project training programs. Farmers D and E, on the other hand, had
 
little change in their attitudes and actions, although both were
 
positive about the project. Project extension activities are expected
 
to include more village-level training in the future, which should help
 
upgrade the level of goat management among farmers who are not direct
 
participants in the project.
 

These detailed baseline studies have provided some new insights and data
 
concerning small-farm economies. They also establish a basis for future
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assessments of the benefits, both economic and in kind, that farmers
 
obtain from better goat management and improved breeds. This basis for
 
future assessment is expanded with the information obtained in the
 
Regular Baseline Study discussed on the following pages.
 

An additional question included in the follow-up interviews was about
 
dietary habits. In order to obtain information on use of farm products
 
and daily intake of protein, farmers were asked at the follow-up inter
views to tell what they had eaten during the day prior to the interview.
 
Their replies are shown below:
 

Food from Farm 	 Purchased
 

Farmer A:
 

Day of week: Sunday AM plantain, egg rige, goat,
 
PM beans tomato sauce
 

Farmer B:
 

Day: Tuesday AM 	 plantain, milk from coffee, sweet
 
cow cassava
 

Noon corn 	 sauce made of
 
bouillon cube
 
beans, mirliton
 

Eve. 	 Soup w/malanga cabbage, water
 
yam cress, herring
 

Farmer C:
 

Day: Monday AM corn vermicelli,
 
herring, tomato
 
sauce, herbs
 

PM sweet cassava
 
eggs
 

Farmer D:
 

Day: Thursday
 
AM plaintain vermicelli,
 

herring, tomato
 
sauce, herbs
 

Noon 	 corn, sauce w.
 
pigeon pea, tripe,
 
oil
 

Eve. 	 tea, ginger, sweet
 
spice
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Farmer E:
 

Day: Wednesday 
AM plaintain herring, onion 

tomato sauce, herbs 
Noon corn bean sauce,oil 

spices, eggplant 
Eve. soup w/ plantain malanga, potato, 

beef, onion 

As the above menues show, common ingredients in Haitian cuisine that are
 
purchased include: chicken bouillon cubes, dried salted herring, tomato
 
paste, as well as herbs and spices.
 

These summaries show limited amounts of protein foods consumption.
 
Herring or bouillon cubes are frequently the only source of this
 
nutrient. The regular addition of goat milk would represent a signifi
cant improvement in protein consumption.
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SUMMARY OV DETAILED BASELINE FOLLOW-UP: FARMER A 

Management Practices -- Initial interview 

Method of controlling goats' location 
Rainy season 

Dry season 


Feeding practices
 
Rainy season 

Dry season 


Watering practices
 
Rainy season 

Dry season 


Fenced pasture 1 1/2 cx (lcx = 1.29 ha = 3.2 acres)
 
Fenced pasture 1 1/2 cx
 

Grass and shrubs in pasture
 
Cut grasses and leaves: six varieties
 
Crop wastes: sorghum leaves, plantain skins,
 
potato vines
 

Stream in pasture
 
Carries water every 2 or 3 days
 

Person(s) caring for goats
 
Head of household, neighbor, sons older than 14
 

Changes in Management practices -- February 1987 interview
 
Carries water every day in dry season.
 
Pays closer attention to health and
 
productivity of the herd. Requested project staff
 
to castrate young males in his herd.
 

Herd Charges
 
Sales
 

Sex Age 

m 4 mo 

m 4 mo 

f 1.5 yr 

m 5 mo 

f 6 yr 

f 4 yr 


Other reductions
 
Sex Age 

f 6 mo 

f 3 mo 

f 3 mo 

m <1 mo 


Purchases
 
Sex Age 

f 1.5 yr 


Kids born
 
No. Breed 

6 H 

No. kiddings --


Breed Month Price 

imp Oct $10.00 

imp Oct $10.00 

H Jan $14.00 

H Jan $10.00 

H Jan $16.00 

H Jan $14.00 


Breed Month Type
 
imp Dec stolen
 
H Dec stolen
 
H Dec stolen
 
H Jan died
 

Breed Month Price 

H Feb $24.00 


Month
 
? 

3
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Location Reason
 
Thomassique school fee
 
Thomassique school fee
 
neighbor mastitis
 
neighbor school fee
 
neighbor school/cull
 
neighbor school/cull
 

Location
 
neighbor
 



Coat Holdings
 

Males Castrates Adult Females Imm/kids Total 
Herd Imp H Imp H Imp H Imp H 
Baseline 2 1 0 0 0 20 8 24 55 

Follow-up 2 1 1 8 0 21 5 14 52 

Diffusion of benefits/information to other farmers
 
Number of females bred to buck -- 4 (known)
 
Number of kiddings -- 0
 
Number of improved kils born -- 0
 

Activities to share information -- explains information to members of
 
groupements in his area
 

Number of people asking for information on goats -- two neighbors have
 
asked how they can participate in project and receive a buck
 

Goal for having improved goats and expected benefits
 

To educate his children -- by having larger animals, can sell
 
for more
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SUMMARY OF DETAILED BASELINE FOLLOW-UP: FARMER B 
Management practices -- initial interview 

Method of controlling goats' location
 
Rainy season tethered
 
Dry season tethered
 

Feeding practices
 
Rainy season 	 grasses and brush that grow where tethered -- three
 

varieties
 
cut grasses and leaves (11 varieties mentioned)
 

crop by-products -- corn bran, sorghum bran,
 
pigeon pea hulls
 

Dry season same as for rainy season plus crop wastes -- sorghum
 

and pigeon pea leaves
 
Watering practices
 

Rainy season once every 3 days
 
Dry season once daily
 

Person(s) caring for goats farmer, 1 son older than 13 and some sons
 

younger than 14
 

Changes in management practices -- February 1987 interview
 

Has built an enclosure and shelter where goats are kept at
 

night; waters more frequently
 

Herd Changes
 
Sales -- 0
 

Other reductions
 
Sex Age Breed Month Type
 
f 2 mo H Nov died
 

Purchases -- 0
 

Kids born
 
No. Breed Month
 
2 H Sept
 

No. kiddings -- 1
 

Goat Holdings
 
Males Castrates Adult Females Imm/kids Total 

Herd Imp H Imp H Imp H Imp H 

Baseline 0 0 0 0 0 3 0 0 3 

Follow-up 1 0 0 0 0 3 0 1 5
 

Diffusion of benefits of buck to other farmers 
Number of females bred -- 35 
Number of kiddings -- 4 
Number of kids born -- 7 
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Goal for having improved goats and expected benefits -- larger
 
animals, sell for more money
 

Number of people asking for information on goats -- eight other
 
localities want to participate in project; had 35 members in his groupe
ment in September, now has 50
 

Activities to share information -- takes animal to locality where
 
has other plot of land. People there have become interested.
 
Discusses information from training at groupement meetings.
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SUMMARY OF DETAILED BASELINE FOLLOW-UP: FARMER C 

Management practices -- at initial interview
 

Method of controlling goats' location
 
Rainy season tethered
 
Dry season tethered, sometimes loose
 

Feeding practices
 
Rainy season 	 grasses and brush that grow where tethered -- 2
 

varieties
 
cut grasses and leaves -- 9 varieties
 
crop by-products -- corn bran, sorghum bran
 

Dry season all of above except leaves of trees that lose
 

their leaves in dry season
 

Watering practices
 
Rainy season two times daily
 

Dry season two times daily
 

Person(s) caring for goats Spouse of farmer, sons aged 13 and 12
 

Changes in management practices -- February 1987 interview
 
- Has an enclosure where goats are kept, brings feed to them -

this takes less time than tethering processl
 
- waits until females are I year old to breed
 
- gives salt
 

Herd Changes
 
Sales
 

Sex Age Breed Month Price Location
 
m 11 mo imp Dec $18.00 Hinche
 
f 11 mo imp Dec $15.00 Hinche
 

Other reductions
 
Sex Age Breed Month Type
 
f 5-6 yr H Nov died
 
f 5-6 yr H Nov died
 

Purchases -- 0
 

Kids born
 
No. Breed Month
 
2 imp Sept
 

No. kiddings -- 1
 

Goat Holdings
 

Males Castrates Adult Females Imm/kids Total 
Herd Imp H Imp H Imp H Imp H 

Baseline 0 0 1 0 0 4 7 0 12 

Follow-up 3 0 1 0 2 2 4 0 12
 
(has 2 1/2-N bucks from project)
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Diffusion of benefits of buck to other farmers 
Number of females bred -- 15 
Number of kiddings -- 0 
Number of kids born -- 0 

Goal for having improved goats and expected benefits -- larger, fatter,
 
better looking animals, meat has a better flavor, sell for more
 
money
 

Number of people asking for information on goats -- many
 

Activities to share information -- discuss in groupement meetings 
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SUMMARY OF DETAILED BASELINE FOLLOW-UP: FARMER D 

Management practices -- Initial interview
 
Method of controlling goats' location
 

Rainy season tethered
 
Dry season tethered
 

Feeding practices 
Rainy season grasses and brush that grow where tethered -- no 

varieties mentioned 
corn leaves (Aug) 

Dry season cut grasses and leaves -- two varieties 
crop by-products -- corn bran, sorghum bran 

Watering practices
 
Rainy season one or two times weekly
 
Dry season every 3 days
 

Person(s) caring for goats Farmer, spouse
 

Changes in management practices -- February 1987 interview
 
No changes in management practices were indicated by this farmer
 

Herd Changes
 
Sales
 

Sex Age Breed Month Price Location Reason
 
f 4 yr H Nov $16.00 Hinche never kidded
 

Other reductions
 
Sex Age Breed Month Type
 
1 9 mo H Dec died - strangled on cord
 
m 2 days ? Nov died
 

Purchases
 
Sex Age Breed Month Price Location
 
f ? H Nov $16.00 Hinche (replace goat
 

sold)
 
Kids born
 
No Breed Month
 
1 ? (might have been from buck at Los Palis) Nov
 

No. kiddings -- 1
 

Goat Holdings
 

Males Castrates Adult Females Imm/kids Total
 
Herd Imp H Imp H Imp H Imp H
 
Baseline 0 0 0 0 0 2 0 2 4
 

Follow-up 0 0 0 0 0 3 0 0 3
 

Diffusion of benefits of buck -- this farmer does not have a buck from
 
the project
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Goal for having improved goats and expected benefits -- bigger goats,
 
better price
 

Number of people asking for information on goats -- some people in area
 
have organized to request a buck for this locality
 

Activities to share information -- this farmer has not had training
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SUMMARY OF DETAILED BASELINE FOLLOW-UP: GOAT-OWNER E 

Management practices
 
Method of controlling goats' location
 

Rainy season tethered
 
Dry season tethered/loose for 2 mos.
 

Feeding practices
 
Rainy season grasses and brush that grow where tethered
 

no varieties mentioned
 
cut grasses and leaves 
-- four varieties
 
crop by-products - corn bran, sorghum bran
 

corn tops - Jul, Aug, Sep

Dry season is allowed to roam when there is no grass
 

Watering practices
 
Rainy season one time daily
 
Dry season two times daily
 

Person(s) caring for goats Goat-owner, her father, nephew
 

Changes in management practices
 
none
 

Herd Changes
 
Sales -- 0
 

Other reductions
 
Sex Age Breed Month Type

F adult 
 H Nov died -- diarrhea
 
f adult Nov --
H died diarrhea
 
f 7 mo imp Nov died -- diarrhea
 
m 7 mo imp Nov died -- diarrhea
 

Purchases -- 0
 

Kids born
 
No. Breed Month
 
2 imp Jan
 

No. kiddings -- 1
 

Goat Holdings
 

Males Castrates Adult Females Imm/kids 
Total
 
Herd Imp H Imp 
 H Imp H Imp H

Baseline 
 0 0 0 0 0 3 2 0 5
 

Follow-up 
 0 0 0 0 0 1 2 0 


Diffusion of benefits of buck 
-- this goat-owner does not have a buck 
from the project 
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Goal for having improved goats and expected benefits -- bigger goats,
 
better price
 

Number of people asking for information on goats -- she lives in town
 
where groupement buck is located, so anyone who had questions would go

to groupement president
 

Activities to share information -- this goat-owner has not had training 
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SUMMARY OF DETAILED BASELINE FOLLOW-UP: FARMER F 

Management practices -- initial interview
 

Method of controlling goats' location
 
Rainy season tethered
 
Dry season tethered/loose on rare occasions
 

Feeding practices
 
Rainy season grasses and brush that grow where tethered -

no varieties mentioned
 
cut grasses and leaves -- eight varieties
 
crop wastes -- sorghum leaves, cassava
 

branches, potato skins, cotton leaves,
 
corn and sugar cane leaves,
 

crop by-products -- corn bran, sorghum bran
 
plantain skins -- all year
 

Dry season grasses and cut grasses -- as above
 
crop wastes -- pigeon pea leaves, most of
 

above as available
 
Watering practices
 

Rainy season one time daily
 
Dry season two times daily
 

Person(s) caring for goats Farmer, spouse, sons
 

Changes in management practices -- February 1987
 
This farmer was not interviewed in February
 

Males Castrates Adult Females Imm/kids Total 
Herd Imp H Imp H Imp H Imp H 
Baseline 0 1 0 0 0 3 2 0 6 
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REGULAR BASELINE STUDY
 

Economic Returns Prior to Project
 

Other farmers selected to participate in the goat project also provided
 
information on goat-management practices, farm activities, and economic
 
returns to their goat enterprises in the baseline interview administered
 
by project extensionists. The economic information for 33 farmers
 
interviewed between August 1986 and March 1987 has been extracted from
 
their interview forms and compiled on a spread sheet (table 6). Other
 
types of information collected during the baseline interviews and their
 
use are discussed in other sections of this report, especially
 
Training/Communications and Extension.
 

The left columns of the spread sheet identify each farmer by date of
 
baseline interview, number of the buck he received, and the commune and
 
rural section where he resides. Also shown are the number of children
 
under the age of 14 in the household (an indication of need for milk)
 
and the use of goat milk and manure, both being potential noncash
 
benefits available from goat production. Households where bovines were
 
present, which could imply less need for goat milk in the household, are
 
noted by a "B" in the "Use Milk" column. Nine farmers said their fami
lies use goat milk. Interestingly, in four of these cases bovines were
 
present. Only eight farmers collected goat manure to use on their
 
fields. Another eight farmers indicated home slaughter and consumption
 
of goats from their herds ("No. ate"), another noncash benefit from
 
their goat holdings.
 

The production and income generating potential of a farmer's goat hold
ings are based on the number of adult females in his herd ("Ad fem"),
 
which is shown on the spread sheet just prior to the information on goat
 
sales. The goat sales columns include sex and age of each animal sold,
 
month of sale, price received, location of sale, and reason for selling.
 
Codes for the latter two are shown in the explanatory notes following
 
the summary sheets. Some cash income may also be earned from the sale
 
of goat skins. Eight farmers reported selling 14 skins. Income from
 
these sales is also noted on the spread sheet. (A discussion on prices
 
and selling practices based on the information provided by these farmers
 
is included in the Marketing Study section of this report.)
 

Key to table 6 Goat Income/Expenses -- Regular Baseline
 

Income codes
 

Use Milk: B = has cows
 

Sex: M = male
 
F = female
 
C = castrate
 

Locations of Sales: 	 M = market
 
L = in locality where resides
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Reasons for Sales: 
 L = pay for land
 
W = pay workers
 
S = school
 
C = cull
 
F = feast-wedding
 
I = illness
 
P = planting seed
 
N - no special reason/personal business
 

Expense Codes:
 
FF = feed
 
MM = medicine
 
BB = building fence or pen materials
 
PP = penalty fee --
to get goats after got in someone else's garden

RR = rental of buck
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Table 6. Regular Baseline Study -- Economic Information on 33 Participating Farmers.
 

July 1986 - March 24, 1987 
INCOME EXPENSES RETURNS 

Date 
Intv. 

No. Use Use 
Goat Comm Inf milk man. Skin Sale No. Ad 
Tag /8S <14 Y/N Y/N No. Inc Ate Fe. Sex 

Goats Sold 
Age No Price 

> 
Loc Why 

( 
Se;. 

Goats Purchased 
Aie Mon Price 

> 
Loc 

Animal Care Expenses 
Cords Other 

Ave.Pr. Tot.Cost Code Cost 
Cash Other 
Profit Value 

4/8/86 366 HI/B 1 NB Y 0 0 1 8 (some sold) W -
/FF

< MM 
$70.00\ 
$12.00 > n.a. $32.00 (366) 

9/1286 527 HI/3 3 NB ? 2 $.50 2 7 F 
F 
M 

ly 12 
ly 12 
ly 12 

$15.00 
$15.00 
$17.00 

L 
L 
M 

L 
L 
L 

0 $.20 $8.00 
\BB 
FF 

$100.00/ 
$3.00 $130.50 $20.00 (527) 

(+anure) 

H ly 12 $13.00 L L 
F 6m 12 $7.00 L L 
M 8m 12 $9.00 L L 
F 2m 12 $5.00 L L 
M 16m 12 $16.60 L L 
F 6m 12 $10.00 L L 
F 6m 12 $8.50 L L 
F 14. 10 $12.50 L L 
F 14m 10 $12.50 L L 

10/12/86 695 MA/2 5 YB N 0 0 0 7 F 7m 8 $7.00 M S $12.84 $40.16 $19.95 (695) 

F 7m 8 $7.00 H S 
F 7m 8 $7.00 M S 
M 7m 8 $8.00 M S 
M 7m 8 $8.00 M S 
4M 7. 8 $8.00 M S 
M 7. 8 $8.00 M S 

1/10/86 530 PI/B 4 Y N 0 0 0 6 ? 15m 8 $20.00 L S 0 0 $92.00 $17.10 (530) 
? 15a 8 $16.00 L S 
? 15m 8 $25.00 L S 
? 15m 8 $12.00 L S 
? 15m 8 $19.00 L S 

13/11/86 630 MA/I 2 NB N 0 0 0 6 M 6m 9 $6.00 L S 0 $10.80 $13.20 0 (630) 
M 6m 9 $6.00 L S 
M 6m 9 $6.00 L S 
F 6m 9 $6.00 L S 

408 HIL2 5 NB N 0 0 0 6 0 -LH n.e. 0 (408) 

§ZILPA 5g gILZ 1 NB N 0 0 0 5 M 
M 

7m 
7m 

8 
8 

$15.00 
$10.00 

M 
M 

N 
N 

0 $17.28 $17.72 0 (582) 

M 7m 8 $10.00 M N 
25/2/87 752 HI/4 3 N N 0 0 2 5 M 2m 1 $8.00 M N (1) ? $24.00 $24.00 $20.00 (752) 

22/10/86 492 MA/3 1 YB N 1 drum 3 5 ? 
? 
? 

4m 
4m 
4m 

3 
3 
3 

$5.00 
$5.00 
$5.00 

L 
L 
L 

F 
F 
F 

F 
F I 

? $12.00 RR 
(less purch) 

$1.00 $17.00 $44.25 
(less purch) 

(492) 

? 4m 3 $5.00 L F 
? 4. 3 $5.00 L F 
? 4m 3 $5.00 L F 

17/11/86 704 MB/2 4 YB N I $.40 1 5 M 8m 8 $12.00 M W 0 $31.40 $24.25 (704) 
F 18m 8 $12.00 M W 
M ly 9 $7.00 M W 

18/11/86 528 P1/I 3 YD Y 2 $1.20 0 5 0 - $1.20? 121.75 (5281 
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Table 6. Regular Baseline Study -- Economic Information on 33 Participcting Farmers. (continued)
 

No. Use Ilse INCOME EXPENSES Animal Care Expenses RETURNS
 
Date Goat Comm Inf milk man. Skin Sale No. Ad Goats Sold > < Goats Purchased > Cords Other Cash Other
 
Intv. Tag IRS (14 Y/N Y/N No. Inc Ate Fem Sex Age Mo Price Loc Why Sex Age Mon Price Loc Ave.Pr. Tot.Cost Code Cost Profit Value
 

28/8/86 498 HI/3 2 NE N - - - 4 C 8m ? $20.00 L N 0 (makes) >$40.00 0 (498) 
C 8m ? $20.00 L N 

(sold more) 
16/10/86 484 HI/2 4 NB N 0 0 0 4 ? 6m 3 $11.00 L S 0 $5.60 $42.40 0 (484) 

? 6m 3 $13.00 L S 
? 6m 3 $10.00 L 3 
? 6m 3 $14.00 L S 

6/10/86 531 CS/? 1 NB N 0 0 0 3 	 N 9m 5 $15.50 L N 0 (makes) $35.00 0 (531)
 
M 13m 9 $20.00 L S
 

27/8/86 401 8I/i 8 NB Y 0 0 - 3 	 (4 sold) - $10.00 NM $20.00 n.a. $4.50 (401) 

10/12/86 560 NA/1 1 NB N 0 0 0 3 	 M 6a 2 $10.00 N S 0 (makes) $30.00 0 (560)
 
N 6m 6 $11.00 N S
 
M 6z 6 $9.00 N S
 

10/12/86 481 NA/2 1 N N 0 0 0 3 	 m 7m 5 $14.00 M W 0 (makes) $27.00 0 (481)
 
M 7z 5 $13.00 M W
 

19/9/86 435 CC/- 4 NB - 0 0 0 2 	 F 6m 7 $16.00 N L 0 $.30 $7.20 PP $5.60 $3.20 0 (435) 

19/9/86 345 CC/- 2 Y Y 0 0 0 2 	 F 12y 12 $35.00 M C ly 8 $11.50 (makes) $29.20 $8.70 (345)
 

19/9/86 427 CC/- 6 NB Y 0 0 f 2 	 M l 3 $10.00 N N 0 $.32 $5.76 $20.24 $3.00 (427) 
F 4y 3 $16.00 N W 

25/2/87 538 CC/- 6 Y Y 0 0 0 2 	 N 8m 1 $12.00 N I N 8 ? (makes) n.a. $8.70 (538) 

12/11/86 666 H1/2 6 NB N 1 $.40 1 2 	 F 6m 3 $10.00 N N 5 $15.00 M $.40 $24.00 ($28.60)$10.00 (666)
 

10/12/86 732 H1/3 6 NB N 2 $.40 2 2 	 F 7m 7 $11.00 N N (1) ? $5.00 FF $4.00 $51.40 $20.00 (732) 
N 7a 9 $10.50 M S (less purch) 
N 7a 9 $10.50 N S 
F 10y 12 $19.00 L C 
F 5m 12 $9.00 L N 

23/1/87 729 HI/3 1 N Y 0 0 0 2 	 0 (2) ? $2.40 n.a. $3.00 (729)
 

7/11/86 616 HI/4 5 NB N 0 0 0 2 0 	 - 0? 0 (616)
 

3/3/87 715 HI/4 2 NB Y 2 $.40 0 2 	 C 3y 10 $25.00 M S 0 - $25.40 $3.00 (715) 

18/11/86 568 PI/1 2 NB N 2 $1.40 0 2 	 M 9m 11 $7.00 M F 0 0 $8.40 0 (568)
 

5/3/87 790 T8/1 5 Y N 1 .60 1 2 0 	 0 $7.20 ($6.60)$15.70 (790)
 

2L118§ 670 T11 1 N N 0 0 0 2 F 3m 7 $7.10 M S 	 0 0 $33.00 0 (670)
 
N 4m 8 $8.00 N I
 
F 4m 8 $10.00 N I
 
F 5m 9 $8.00 M P
 

22/10/86 482 NA/2 ? Y N 2 $.60 - 1 	 ? 8= ? $9.00 N W _ - $9.60? $2.85 (482)
 

8/12/86 611 MC/2 2 N N 0 0 0 1 0 	 N 6w 12 $9.10 N $7.20 ($23.20) 0 (611)
 
F ly 11 $7.00 L
 

16/10/86 516 H1/2 0 NB N 0 0 0 1 0 	 F Om 12 $5.00 $3.00 ($8.00) 0 (516)
 

3

14/10.8G 544 BT/4 2 NB . . . . - y ? $22.00 N W - $36.00? n.a. (544) 

F 8m ? $14.00 M I 

http:14/10.8G
http:6.60)$15.70
http:28.60)$10.00


Information on expenses for goat operations over the previous 12 months
 
is also shown on the spread sheet. The most common expense reported was
 
that for cords for tethering, although several farmers reported making
 
their own cords out of sisal growing on or near their farms. Nine
 
farmers indicated they had purchased goats, but not all of them gave

price and other details on these purchases. When available, information
 
on sex, age, month, price and location is indicated for goats purchased.
 
Other cash outlays, and a double letter code for the item(s) purchased
 
are also included.
 

Returns to goat operations during the 12 months prior to the baseline
 
interview are shown in two columns at the right side of the spread
 
sheet. The first of these indicates net cash returns - - income from
 
the sale of goats and goat products less expenses for goat care and
 
goat purchases. The right column shows the estimated value of goats and
 
goat milk consumed and manure used on the farm for those farms where use
 
of these products was indicated. The values used are as follows (The
 
derivation of these values is explained in the notes for table 4.):
 

Goats eaten $10.00/goat
 
Goat milk 2.85/adult female
 
Goat manure 1.50/adult female
 

Information on returns is incomplete for some of the farmers who could
 
not remember all of the details of their goat operations. However,
 
approximately two-thirds of the interviews were complete and indicate a
 
wide diversity in the success of the farmers' goat enterprises. The
 
best monetary return was obtained by a farmer who had a profit of
 
$130.50, while the worst known result was a loss of $28.60. The value
 
of noncash returns was estimated for 32 of the farmers and are
 
summarized below.
 

Value noncash
 
return $0.00 $0.01-5.00 $5.01-15.00 $15.01-25.00 >$25.00
 

Number of farmers 14 5 3 8 2
 

As seen here, almost half the farmers have overlooked the non-cash
 
values available to their families from goat production. The wide
 
differences in monetary and noncash returns show that there are many
 
farmers who could greatly increase their benefits from their goat opera
tions. These benefits can be obtained not only through improved manage
ment, but by taking advantage of available products that are currently
 
unutilized.
 

Interviews with Three Farmers
 

Field visits were made to three of the project participants in March
 
1987 to see how their attitudes and practices had been affected by
 
project participation. The three farmers visited are indicated on the
 
spread sheet by the underlined three first entries pertaining to their
 
farms. They were asked about changes in their goat husbandry practices
 
since they attended the training, activities to share project benefits
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with other groupement members and neighbors, and attitudes about the
 
project. The three farmers in this study are designated farmers X, Y,
 
and Z as noted next to their goat tag number on the spread sheet. The
 
information they provided is summarized below.
 

Changes in goat-management practices. Farmer X, trained in August, has
 
had more time than the others to effect changes in his herd management.
 
This farmer's feeding and watering practices were generally adequate at
 
the time of training and he did not indicate any changes in them at the
 
time of the follow-up. He did build a shelter for his pigs as well as
 
his goats. His attitude at the follow-up interview toward the use of
 
goat milk was noncommittal, which contrasted sharply with the reaction
 
of his wife. When she was drawn into the discussion on this matter she
 
indicated that the possibility of using goat milk had never been
 
suggested to her, but she was definitely ready to try it. Farmer X
 
wasn't collecting or using goat manure either.
 

Although farmer Y's feeding practices were generally adequate prior to
 
training, he indicates that he is providing water four times daily now
 
rather than twice. He is also moving his animals four times daily
 
instead of the three indicated at the time of his baseline interview.
 
The groupement has not yet prepared a shelter, but has plans to do so.
 
This farmer has started collecting manure from the location where his
 
goats are kept at night to use in his garden.
 

Farmer Z was providing a number of different types of cut leaves and
 
grasses, crop by-products and crop wastes to his goats prior to train
ing, and watering his goats two or three times daily. Thus no major
 
changes were necessary. Both of his females have been bred to the
 
improved buck and are now pregnant. He mentioned that he intends to
 
keep the newborns sheltered near his house when they are young -- a
 
practice not previously followed. He also indicated that he now
 
collects goat manure for his garden.
 

Dissemination of benefits. Farmers X, Y, and Z all said that when their
 
groupements meet they do discuss the project and encourage farmers to
 
bring their females to be bred. The number of goats bred to the
 
improved bucks was not large, the three farmers pointed out, because
 
many of their goats were already pregnant when the bucks arrived. It
 
has also been noted in other instances that farmers tend to wait to see
 
the first offspring of the improved buck before bringing their females
 
for breeding. The first doe bred by farmer X's buck kidded the month
 
before the interview. Although only five females were bred prior to
 
this kidding, four were brought to be bred within a short time after
ward. Farmers Y and Z had not had their bucks long enough to have had
 
any kids at the time of the field visit. Farmer X's goat has bred 13
 
females. Only two were reported to have been bred by farmer Z's buck,
 
yet he indicates that his groupement, organized to participate in the
 
project, meets regularly each week to discuss goat management and has
 
expanded from 10 to 13 members since he received the buck. Also,
 
farmers in a community near farmer Z have started to organize another
 
groupement in order to receive a buck.
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During the visits with these three farmers they all displayed continued
 
interest and enthusiasm for the project. It seemed that they recognized
 
that they had not yet been able to transmit a great deal of their enthu
siasm to fellow groupement members but that time and demonstrated bene
fits would lead to greater adoption of new practices. Future activities
 
in the area by project staff, demonstration of better performance by new
 
kids, the use by farmer groups of recently published training materials,
 
and improvements in goat-marketing options are all elements that can
 
help motivate farmers to improve their goat operations and thus gain
 
increased returns.
 

Potential Returns to Improved Goat Production
 

Improved management and care, combined with the infusion of improved
 
blood in their herds will increase the potential returns that farmer
participants in the project and their groupement members can obtain from
 
their goats. The following paragraphs will show, in quantitative
 
terms, the level of increased benefits available from project
 
participation.
 

An average ratio for number of animals sold to number of adult females
 
owned was calculated based on the information available from 30 farmers
 
on the spread sheet. The overall ratio was 0.697 animals sold for each
 
adult female. Seven farmers sold no goats at all, 13 sold less than
 
one for each female owned, 5 farmers sold the same number of goats as
 
they had adult females, and 5 others sold more than one for each female
 
in their herds. The highest ratio was 2.5, for a farmer who sold a 10
year-old female as well as his young goats.
 

Based on an average litter size of 1.6 and a kidding interval of 9
 
months, in a well-managed herd average production per female goat per
 
year could be two offspring. Mortalities due to illness or accident and
 
home consumption could be expected to reduce the number per year
 
available for sale. In order to calculate potential income for a
 
period of 6 years, the sale of one animal per year per female for most
 
years is conservatively projected. This is higher than the average
 
number noted in the baseline surveys, but should be attainable as
 
management improves.
 

An important but more difficult aspect of increasing returns is the
 
necessity of retaining young animals until they reach the age/size of
 
maximum worth. Although retention of immature males until they are 12
 
to 16 months old would be preferred, their sale at 8 months of age is
 
considered more realistic and has been used for this projection of
 
future returns.
 

The 6-year projection of herd composition and income for a farmer who
 
has two adult female goats is demonstrated in table 7. In addition to
 
cash income from animal sales, the value of milk and manure is also
 
shown. Figure I demonstrates the dynamics of herd development and is a
 
time line for the 6-year period, starring at receipt of the buck.
 
Assumptions not mentioned above for this projection include:
 

39
 



Table 7. Herd composition and income projection.
 

End Project Year
 
2 3 4 5 6
 

Herd Composition 
Adult females who have 
produced kids 

Haitian 2 1 0 0 0 0 
1/4-bred 0 1 2 1 0 0 
1/2-bred 0 0 0 1 3 3 

Immatures < 1 yr. 
1/4-bred 2 1 0 0 0 0 
1/2-bred 0 1 2 2 3 3 

Income 
Sales Income 

Imm. Haitian 
Imm. 1/4-bred 

(2)$24.00 
$16.00 $16.00 

Imm. 1/2-bred $20.00 $20.00 $20.00 
Preg. female Haitian 27.00 27.00 
Preg. 1/4-bred 32.00 32.00 
Preg. 1/2-bred 36.00 

Noncash Returns 
Milka 5.70 6.37 7.04 7.72 12.60 12.60 
Manure 3.00 3.00 3.00 3.00 4.50 4.50 

Total Incomes 
Cash 24.00 43.00 43.00 52.00 52.00 56.00 
Noncash 8.70 9.37 10.04 10.72 17.10 17.10 
All 32.70 52.37 53.04 62.72 69.10 73.10 

Estimated Prices: 
Haitian Imm. 8 months $12.00b 

Haitian Female 24.00b 

Haitian Female, pregnant 27.00 b 

1/4 Immature, 8 months 16.00c 
1/4 Female 28.00 
1/4 Female, pregnant 32.00 
1/2 Immature, 8 months 20.00 c 

1/2 Female 33.00 
1/2 Female, pregnant 36.00 

aMilk yield for Haitian and 1/2-bred goats were determined in Gaspard's
 
(1986) study. 
The yield for week 9 to 16 is used ior this estimate,
 
half of the yield being available for family use.
 
Yield for 1/4 breds is considered to be at the mid point between the
 
two. Derivation of milk values is as follows.
 

Available for Family

Average Each Liters/ Liters Value
 

Breed Daily Yield Day (m) Week 
 for 8 weeks ($0.22/litre)
 

H 232 116 .81 
 6.48 $2.85
 
1/4 286 143 1.00 8.00 3.52
 
1/2 340 170 1.19 9.52 4.20
 

bThese prices were average prices for Haitian goats, according to
 
information obtained from farmers.

cThese prices are considered to be realistic, even conservative, based
 
on the fact that farmers have reported receiving up to $20.00 for
 
superior local animals at 8 months of age, other prices are estimates.
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A halfbred buck is used to breed local does, and a 3/4-bred buck to
 
breed improved females.
 

Herd holdings are upgraded by retaining female offspring and selling
 
older does with lower percentages than the offspring of exotic
 
blood. These does are bred and are sold when pregnant.
 

The females with the highest percentages of exotic blood in the herd
 
produce females.
 

Females are bred for the first time at 12 months of age and every 12
 

months thereafter.
 

- Year one begins upon receipt of improved buck. 

One Haitian female is sold year 2, the other is sold pregnant in
 
year 3. Thereafter, females are bred and sold pregnant.
 

Two immature animals are sold in year one (that are born the year
 
before).
 

By the end of year 5 there would be three adult females in the herd that
 
have kidded instead of 2. This "extra" animal could be sold to meet
 
unexpected cash needs or retained so that additional offspring could
 
augment future earnings. Given the above assumptions, the total income
 
to the farmers doubles during the fourth year and continues to increase
 
thereafter.
 

RECOMMENDATIONS
 

As anticipated when the baseline studies were being planned, there was
 
not adequate time before completion of the project for farmers to have
 
goats ready to market and for project staff to obtain actual data on
 
long-term economic returns. However, the baseline studies have
 
established benchmarks that will make it possible to evaluate project
 
benefits during the coming years. It is recommended that regular
 
follow-ups to determine economic returns be carried out on an annual or
 
semi-annual basis. Such follow-up should be continued for a 3- to 5
year period.
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INTRODUCTION
 

A program to help Haitian farmers obtain increased benefits from their
 
goat holdings is being undertaken by Haiti's Ministry of Agriculture,
 
Natural Resources and Rural Development (MARNDR) and the Winrock Inter
national Institute for Agricultural Development, with financial assis
tance from the United States Agency for International Development
 
(USAID)/ Project activities have included developing improved breeding
 
stock for distribution to farmers, along with training and extension for
 
better animal care and management. A major element in motivating
 
farmers to obtain higher productivity is the availability of a ready
 
market for their output. Since very few livestock marketing studies
 
have been done in Haiti, and none was found pertaining to goats, this
 
marketing study was conducted to provide the background information
 
necessary to develop and test feasible and practical new mechanisms and
 
markets for goats and goat products.
 

The headquarters of the Goat Production Improvement Program (GPIP) is
 
located at the Ferme de Papaye near Hinche in Haiti's Central Plateau.
 
The initial impact area of the project has been the Hinche Agricultural
 
District, and this marketing study focuses on the same area. However,
 
marketing practices in the Hinche area appear to be similar to those in
 
many other areas of the country. Additional research was undertaken in
 
Port-au-Prince, which is the focal point of the national economy, and
 
where most animals leaving the district are marketed.
 

Readers unfamiliar with Haiti's small farm systems may wish to refer to
 
the report on the Small Farmer Survey, carried out in Phase I of the
 
GPIP (1982-1985) (Guthrie, 1984). The survey, carried out in the Hinche
 
Agricultural District, investigated land holdings, goat-management prac
tices, cropping patterns, and socioeconomic matters, including some
 
marketing activities at the farmer level.
 

Political unrest and disruptions occurred in Haiti in the fall of 1985
 
and throughout 1986 -- especially January to March. Many activities
 
planned for this marketing study had to be rescheduled or modified,
 
especially in the Port-au-Prince area. Rural markets seemed to operate
 
normally throughout most of the period, but suspicions and tensions
 
precluded using some of the methodologies originally planned for obtain
ing detailed information, especially regarding prices. Because of their
 
extended association with the project, and respect for it, farmer parti
cipants responded more readily than others queried on marketing matters.
 

Assistance and guidance in planning many aspects of this study were
 
provided by consultant Dr. Gregory Sullivan, who was in Haiti in August
 
and December 1986 to work with project staff. Much of the field work in
 
the Hinche area was accomplished with the collaboration of Haitian
 
project staff, including the administrator and project extensionists.
 
Additional valuable assistance was provided by individuals engaged in
 
animal and meat marketing, agricultural agents employed by the agricul
tural district, and most important of all, the farmers. In the Port-au-

Prince area, the Ministry of Agriculture assigned four persons, two
 
regular staff specialists in marketing and two field enumerators to
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carry out survey work for the study. Family Meat Packers (Famepak)
 
cooperated in providing slaughter facilities and assistance with carcass
 
evaluations.
 

GEOPOLITICAL FRAHEWORK
 

The town of Hinche is located approximately 80 miles north of Port-au-

Prince. The road to Hinche, the principal artery through the center of
 
Haiti, continues north to Cap Haitian, the second largest city in the
 
country. This road and all others in the district are unpaved, and can
 
be impassable for days, or even weeks, during the rainy season (May to
 
September). Many villages, especially those in mountainous areas, are
 
accessible only by footpaths.
 

Hinche is the seat of government for the Department of the Center, one
 
of Haiti's nine departments (or "states"). The agricultural district
 
boundaries do not coincide with the political (departmental) boundaries.
 
Six of the nine communes now included in the Hinche Agricultural
 
District are in the Department of the Center (C), two are in the Depart
ment of the North kN), and one is in the Department of the Northeast
 
(NE).
 

Population statistics classify persons living in the capital town of
 
each commune (i.e. "county seat") as urban residents. However, the
 
primary occupation of many, if not most, "urban" residents in the area
 
of this study is farming, with the possible exception of those in
 
Hinche. Outside "urban" areas, communes are divided into communal
 
sections. There are from one to four sections in the nine communes of
 
the Hinche district. Certain tax and legal matters, including livestock
 
transfers, fall under the jurisdiction of rural officers known as the
 
"chefs de section." Within communal sections, villages or zones are
 
called localities. The number of localAies in a section often depends
 
on density of population and natural boundaries such as mountains or
 
rivers. The population of the Hinche Agricultural District, by commune
 
and section, is shown in table 1.
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Table 1. Urban and rural population in the nine communes of the Hinche
 
Agricultural District.
 

Commune 

(Dept.) Communal Sections 


Hinche 1. Joinaria 

(C) 2. Marmont 


3. Aguahedionde (Rt. Bank) 

4. Aguahedionde (L. Bank) 


Maissade 1. Savane Grande 

(C) 2. Narang 


3. Hatty 


Cerca la 1. Acajou Brule' No. 1 

-Source 2. Acajou Brule' No. 2 

(C) 3. Lamielle 


Thomas- 1. Matelgate 

sique 2. Lociane 

(C) 


Cerca 1. 5th Rang 

Carvajal (C)
 

Thomonde 1. Cabral 

(C) 2. Chamouscadille 


3. Baille Tourrible 


Pignon 1. Savanette 

(N) 2. La BElle Mere 


La Vic- 1. La Victoire 

toire (N)
 

Mombin 1. Sans Souci 

Crochu 2. Bois de Laurence 


(NE) 


Totals 


Population 
Urban Rural Total 

10,794 

11,419 
5,894 
9,708 
7,470 
34,491 45,285 

3,669 

12,992 
6,145 
9,608 

28,745 32,414 

1,874 

6,610 
8,171 
6,130 

20,911 22,785 

3,260 

10,745 
10,468 
21,213 24,473 

1,752 13,874 15,626 

2,481 

8,684 
6,172 
4,953 

19,809 22,290 

4,576 

7,953 
4,179 

12,132 16,-708 

1,349 3,473 4,822 

1,573 

5,877 
9,440 
15,317 16,890 

31,328 169,965 201,293 

Source: 	 R~sultats Prdliminaires du Recensement G~n~ral (preliminary
 
census results) 1982
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LIVE-ANIMAL MARKETING
 

Marketing Chain
 

Sales of live animals within the Hinche district (and throughout the
 
country) are carried out in two ways: informally in the countryside to
 
neighbors and friends, and at formal market locations to which farmers
 
bring their goats.
 

A schematic representation of the live-animal-marketing chain showing
 
the types of sellers, buyers, and end users of animals in the various
 
market categories is provided in figure 1.
 

Use of Formal and Informal Markets
 

In interviews prior to attending project training programs, 31 farmers
 
provided information on their goat sales during the 12 months preceding
 
the interview. Twenty-four farmers in this group sold a total of 74
 
goats, seven had sold none. Sixteen of the farmers had sold only at
 
formal markets, six only to neighbors and friends, while the other two
 
farmers sold both ways. Yet by quantity of goats sold, the division
 
between formal and informal markets was almost equal. Thus, as
 
indicated in table 2, farmers with fewer goats to sell more often took
 
their animals to formal markets.
 

Table 2. Farmers' use of formal and informal markets.
 

No. of Animals Sold
 
No. of No. of Informal Formal
 
Goats Sold Farmers Mkts Mkts
 

0 7 .... 
1 8 0 8 
2 5 4 6
 
3 3 0 9
 
4 3 8 4
 
5 2 7 3
 
6 1 6 0
 
7 1 0 7
 
12 1 11 1
 

Individuals selling several goats usually sold them all at one time for
 

a particular need. Although farmers did not indicate why they chose to
 
sell at formal or informal markets, it may be that the difficulty of
 

trekking several goats to market at once may have had some influence on
 
this decision. Yet it seems surprising that farmers with several goats
 
to sell would find ready buyers in the neighborhood. A few farmers did
 
mention that if they had a need for money and had only very young goats
 

to sell, they preferred to sell to neighbors in the hope of repurchasing
 
the animals at a later date.
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Informal Markets 	 Formal Markets 

F 	 Local Regional 

Sellers Farmers 	 Farmers Farmers 
Farmer-speculators 	 Farmer-speculatorsL(Town speculators) 

F 
Farmers / herd additions Farmers / herd additions Farmers / herd additions 

Farmer speculators Farmer speculators City speculators 

Buyers Rural market meat vendors Town speculators 	 Town speculators 
Local and town meat vendorsLocal and town meat vendorsL Faffers to cat 

Slaughter: 	 Slaughter: Slaughter: 

holidays, funerals, etc.: 
meat sale in local market meat sale in local market 

meat sale in rural markets and from homes 	 and from homesdirect 

Figure 1. Live animal marketing chain - farmer to consumer
 

City (Port-au-Prince) 

Farmers living near city 
Town speculators 

City speculators 

!Farmers living near city/ 
herd additions 

City meat vendors I 
wholesale, retail

nstitutions1 
restaurants, sic.i 

Slaughter: 

sale to consumers, 
stores, wholesalers 

use by institutions 



Reasons for Selling and Buying
 

Due to an almost total lack of formal rural infrastructure, combined
 
with a lack of confidence in government institutions, goats (and pigs
 
prior to the swine eradication in Haiti in 1983) have served as the
 
farmers' banks. The 24 project participants mentioned previously, and
 
20 other sellers at formal markets and at a market test carried out by
 
the project, were queried on their reasons for selling goats. Some
 
farmers had as many as three planned uses from the income obtained from
 
one sale. Reasons most frequently given were payment of children's
 
school expenses (fees, books, clothing) and payment for farm labor
 
during the cropping season. Table 3 summarizes the-information on
 
reasons for goat sales given by all sellers queried.
 

Details provided by project participants on numbers of animals sold by
 
month, combined with reasons for sale, are shown in table 4.
 

Table 3. Farmers' reasons for selling goats.
 

Numbers of Farmers
 
Reasons Project Participants Sellers at Sellers at
 
for (previous 12 months) Formal Mkt. Market Test
 
Selling Informal Formal Aug. 1986 Dec. 86 Totals
 

Sale Mkt. Sale
 

School expenses 4 5 1 5 15 
Pay workers 1 5 4 0 10 
Medicines/family 0 3 0 4 7 

health care 
Feast/wedding 1 1 0 2 4 
Seeds 0 1 0 2 3 
Cull 1 1 0 1 3 
Commerce 0 0 3 0 3 
Buy land 1 1 0 0 2 
Buy ox/cow/ 0 0 2 1 3 

horse 
Pay debt 0 0 0 2 2 
Repair house 0 0 0 2 2 
Personal/no 2 3 0 3 8 

spec. reason 

As for buying, meat vendors buy goats to butcher and sell and
 
speculators buy goats to resell. Farmers may buy for any one of several
 
reasons: to increase the productive capacity of their herds (females),
 
for breeding (mature males), to grow out for future sale (young males),
 
to resell at another district market, or to slaughter for a celebration
 
or to serve to an ill family member (all types).
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Table 4. Number of goats sold by reason and month; number of farmers who
 
sold goats, by month.
 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ? Total
 

No. goats sold
 

School 
expenses - 1 4 - - 2 1 12 7 1 - - - 28 

Pay workers -- 3 - 3 - - 2 1 - -- 2 11 
Illness I 1- - - - 2 -- - 1 4 
Feast/ 
wedding - - 6 - - - - - - - - 1 - 7 

Seeds -- - - - -- 1--- - I 
Buy land -- - - - - 1 - - 2 - 10 - 13 
Cull -- - - - - - - - - - 2 - 2 
Other 1 - - - - - 1 3 - - - 1 2 8 

Total/month 2 1 13 0 3 2 3 19 9 3 1 13 5 74
 

No. farmers 
selling 2 1 4 0 23 5 5 2 1 3 2 * 

? = date unknown.
 
* = some farmers sold more than one time. 

Formal Markets
 

Types and locations. Because of the different categories of buyers that
 
appear at formal markets in the Hinche district, they have been sub
divided into two types -- local and regional. Local markets are defined
 
as those markets where buyers come from within the district and where
 
the goats sold/bought are normally kept or consumed within the district
 
or transferred to a regional market within the district for resale.
 
Regional markets are distinguished by the presence of buyers who
 
transfer animals outside the district (to Port-au-Prince). However,
 
transactions of the same type as those in the local markets may
 
predominate.
 

In reviewing the locations of the formal animal markets in the Hinche
 
district, another type of classification (in addition to local/regional)
 
became evident: those in towns (communal or "county" seats) and those
 
in isolated rural localities with very small local populations.
 

Although each communal town and numerous localities have weekly (or more
 
frequent) market days, live animals (goats, cattle, horses, etc.) are
 
not sold in many of them. In fact, only five of the nine communal towns
 
have markets for live animals. Figure 2 shows the location of each
 
live-animal market within the Hinche district. The commune in which
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Figure 2. 	Map of 1live animal markets in the Hinche agricultural
 
district.
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each market is located, and the day(s) of the week on which animals are
 
sold, are indicated in table 5.
 

No formal animal markets are found within the boundaries of three of the
 
communes in the Hinche Agricultural District (Mombin Crochu, La
 
Victoire, and Thomonde). Farmers in these communes take their animals
 
to markets in other communes -- sometimes to markets in communes outside
 
the district. On the other hand, there are some communes in the district
 
with several active goat markets.
 

Table 5. Live-animal markets in the Hinche Agricultural District.
 

Market 


1. Hinche (R) 


2. Pablocal (R) 


3. Wangouman 


4. Potosuel 


5. Maissade 


Commune 


Hinche 


" 


Animal 

Market Days 


Saturday 


Tuesday 


W
Wednesday 


*Hinche/Maissade/ Wednesday 

Pignon
 

Maissade Thursday 


6. Thomassique (R) Thomassique Friday 


7. Boc Banic it Sunday 

8. Cerca la Source Cerca la Source Wed, Sat 


Transport
 
Service
 

Daily
 

Rare
 

Impossible
 

Impossible
 

Frequent
 

Daily
 

Frequent
 

Frequent
 

9. Saltadere Tues Thurs Sun Rare
 

10. Los Cacaos Mon Fri Rare
 

11. La Mielle " Tuesday Impossible 

12. La Gua Wednesday Impossible
 

13. Cerca Carvajal Cerca Carvajal Friday Market Day
 

14. Savanette Pignon Tuesday Daily
 

15. Bohoc " Monday Daily
 

* Potosuel is on the border of three communes. Tax collectors from all
 

three are normally present on market day.
 
(R) Regional markets.
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The uneven distribution of animal markets in most of the district cannot
 
be explained by accessibility to vehicular traffic, for some markets are
 
in very isolated areas (table 5). Farmers from areas near the Dominican
 
Republic indicate that goat buyers come across the border. Thus the
 
four markets in close proximity to the border can be explained. The
 
only reason given for the location of other inaccessible markets is that
 
of tradition and custom. However, one new market has recently been
 
established in a very accessible location -- No. 15 Bohoc near Pignon is
 
located on the principal road in the district.
 

Description of marketplaces. Custom and(or) communal edict determine
 
the specific location of formal goat marketplaces. Goats may or may not
 
be grouped for sale in proximity to other live-animal marketplaces. All
 
of the goat markets visited had no physical facilities whatsoever, and
 
many were without shade trees. The Hinche market is the least adequate
 
of all locations visited. It consists of two separate areas, along the
 
roads exiting north and east of town. Animals are crowded together and
 
tied to cacti or a few trees.
 

At all of the markets, animals are staked within the area designated and
 
can remain there for several hours. Although animals begin arriving in
 
early morning, sales taking place within the market place cannot be
 
consummated until the arrival of local tax officials and the Communal
 
Section Officer. In Hinche, at least, this often does not occur until
 
midday.
 

Numbers of animals offered for sale. Between October 1985 and February
 
1987, eight goat markets in the Hinche district were visited one or more
 
times to obtain information on numbers of animals offered for sale. The
 
findings of these visits are summarized in table 6. Although visits
 
could not be made to other markets, minimal estimates of numbers of
 
goats normally present at those markets have been obtained and are noted
 
on the table in order to arrive at a (conservative) global estimate for
 
the district.
 

Market taxes. Government taxes are levied on animals (goats, cattle,
 
horses, etc.) sold in formal market places. These taxes are paid by the
 
seller and are collected by an official of the Contributions (Tax)
 
Office who is present at the markets. The central office of Contribu
tions has provided information on the current offical sales taxes for
 
goats, which is $0.74 (3.70 gds). Within this total are several
 
different taxes, shown in table 7.
 

In several i'.stances, tax collectors at animal markets were asked the
 
tax rate. Some quoted a rate higher than the official one, and in at
 
least one case, the person refused to answer. A number of farmers have
 
reported paying taxes as high as $1.67 and $1.50. It is also common
 
practice for both seller and buyer to be asked to pay taxes.
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Table 6. Numbers of goats present at live-animal markets.
 

Market No. No. Goats/wk 
Market Commune Days/wk Visits Av. Max Min 

Hinche Hinche 1 10 98 120 67 
Pablocal " 1 3 67 90 50 
Wangouman " 1 (est) 40 
Potosuel Hi/Ma/Pi 1 1 70 
Maissade Maissade 1 9 96 195 50 
Thomassique Thomassique 1 3 109 135 73 
Boc Banic " 1 (est) 50 
Cerca Carvajal Cerca Carv. 1 1 80 
Cerca la Source Cerca la S. 2 (est) 70 
Saltadere " 3 2 50 15 14 
Los Cacaos 2 1 60 
La Mielle " I (est) 35 
La Gua " 1 (est) 30 
Savannette Pignon - 1 (est) 50 
LaJeune 1 (est) 40 

Total (estimate) 945 

Table 7. Taxes on sales of live animals.
 

Cattle,
 
Goats Swine horses, etc.
 

Certificate of sale $0.10 $0.20 $0.40
 
Taxe Liberation Economique-TLE 0.10 0.10 0.10
 
Office National du Logement-ONL 0.10 0.10 0.10
 
Taxe Contribution Urbanisme-TCU 0.10 0.10 0.10
 
Timbre Special Justice-TSJ 0.30 0.30 0.30
 
Timbre Sant6 Publique 0.04 0.04 0.04
 

Total -- outside Port-au-Prince 0.74 0.84 1.04
 

Compte Urbanisme Panamericain-CUP 0.20 0.20 0.20
 

Total -- Port-au-Prince 0.94 1.04 1.24
 

In addition to the government taxes on animal sales, another fee is
 
charged to farmers who transfer animals from one commune or communal
 
section to another. The chef de section collects the fees for the
 
transfer permit ("laisser passer"). This fee may be paid by a farmer
 
who wishes to take an animal to a market outside the section where he
 
resides, or by a farmer who purchases an animal at a formal market that
 
is in a different section than his home. The fee for a laisser passer
 
is established by the chef de section. The usual cost in Hinche is
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$0.40 (2 gds), although charges of $0.60 have been reported. An addi
tional $0.10 can be required to have the laisser passer stamped by the
 
local military official.
 

Government taxes are also levied on goats slaughtered for meat sale in
 
the local markets. These taxes total $1.14. Further discussion of
 
these taxes and slaughter practices are included under Meat Sales.
 

Formal market sales volume. There has never been any attempt in Haiti
 
to regularly obtain and disseminate information on market volume and
 
prices for the livestock sector. In doing research for this report, it
 
was found that information on tax receipts for animals sold and slaugh
tered is included in monthly summaries of communal tax collections.
 
With the cooperation of the Hinche Contributions Office, data on taxes
 
collected on animals sold in six of the nine communes of the Hinche
 
Agricultural District have been extracted from the 1985 tax records.
 
This data is summarized in table 8.
 

Table 8. 	Goat sales on which taxes were paid in six communes of the
 
Hinche Agricultural District in 1985.
 

No. Taxed Av. No. Taxed No. in
 
Commune Sales/yr Sales/wk Markets/wk*
 

Hinche 1,539 29.6 229
 
Maissade 1,397 26.9 119
 
Thomassique 598 11.5 159
 
Cerca Carvajal 152 2.9 80
 
Cerca la Source 1,021 19.6 245
 
Pignon NA NA 113
 
Thomonde 84 1.6 0
 
Mombin Crochu NA NA -

La Victoire NA NA
 

*Derived 	from data in table 6.
 

The fact that the commune of Thomonde has no animal market is reflected
 
in the figures in table 8. Only animals destined for slaughter for
 
local meat sales changed hands through a formal sale within the commune.
 

The communes of Pignon, Mombin Crochu, and La Victoire are located in
 
other departments and tax districts. Tax data for those communes were
 
not obtained. Of those communes, only Pignon has formal animal markets
 
within its jurisdiction.
 

When tax payments are compared with the numbers of animals seen in the
 
markets each week, a great discrepancy is evident between the quantity
 
of animals offered for sale and the number of taxed sales. In order to
 
determine the reasons for this discrepancy, many farmers were asked if
 
they had difficulty in finding buyers for the animals they take to
 
market. Everyone indicated that goats brought to market are virtually
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always sold. However, many sellers, after talking with a buyer in the
 
market, will leave the market place and comsummate the sale elsewhere to
 
avoid payment of taxes. This is especially true of smaller animals when
 
the "taxes" may exceed 10% or 20% of the sale price (see the following
 
discussion of prices). Also, if brokers are present in town on market
 
day, sellers may go to them directly to avoid tax payments. Thus it is
 
considered that the volume of animals sold at (or near) formal markets
 
is at least as large as the numbers that appear there.
 

Prices
 

Prices for live goats are established by bargaining between sellers and
 
buyers. Scales are virtually never used for animal sales in Haiti,
 
especially in rural areas. Prices paid for goats are based on size,
 
condition, demand, and the urgency of a farmer's need to sell. Informa
tion on sale prices of the 74 goats reported on by project participants
 
has been analyzed by type of sale (formal or informal), month of sale,
 
and age of the animals.
 

The overall average price of animals sold by the project participants in
 
formal markets is virtually the same as that of animals sold in informal
 
markets: $11.60 and $11.70, respectively. As noted during market
 
visits, and confirmed by the farmers' information, many animals are sold
 
at a very young age. A monthly breakdown by age grouping, including
 
average prices and number sold, is provided in table 9.
 

Table 9. Average sale prices by age and month.
 

<6 mo 6-9 mo 10-13 mo 14-23mo >23mo
 
No. Sold No. Price No. Price No. Price No. Price No. Price
 

Month
 
Jan 2 1 $8.00 1 $12.00 
Feb I 1 10.00 
Mar 13 7 5.71 5 11.60 1 $16.00 
Apr 0 
May 3 3 14.17 
Jun 2 2 10.00 
Jul 3 1 7.10 2 13.50 
Aug 19 2 9.00 11 9.09 6 $17.33 
Sep 10 1 8.00 6 7.50 3 $13.50 
Oct 3 2 12.50 1 25.00 
Nov 1 1 7.00 
Dec 13 2 7.00 4 9.12 4 15.00 1 16.60 2 27.00 
? 5 4 15.75 1 22.00 

Totals 
Overall Average 

14 6.79 40 10.52 7 14.35 9 16.17 5 23.40 

? = month unknown.
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The age group in which the largest numbers of animals were sold was 6 to
 
9 months. Within this group, the higher volume in August and September
 
and generally lower prices reflect farmers' needs for cash to cover
 
school expenses. The numbers of animals in the other age groups are too
 
small to allow further analysis of supply/price effects.
 

Farmers did not indicate the sex of 16 of the goats that were sold.
 
Table 10 shows the average price by sex for the others.
 

Visual checks of animals purchased by speculators, and to a lesser
 
extent by meat vendors, indicate that these people do not buy the
 
youngest, smaller animals. These animals are more-likely purchased by
 
more affluent farmers who grow them out for later resale.
 

Table 10. Average prices received by project participants.
 

<6 mo 6-9 mo 10-13 mo 14-23 mo >23 mo
 
m f m f m f m f m f
 

Formal
 
Markets
 

No. Sold 3 3 17 7 2 0 0 1 2 2
 
Average
 

Price 8.67 8.37 10.40 10.30 12.00 12.00 23.50 25.50
 

Informal 
Markets -

No. Sold 0 2 7 4 2 2 1 2 0 1 
Average 

Price 7.00 11.80 7.88 16.50 15.00 16.50 12.50 19.00 

Average Prices Males Females All
 
Formal Sales $11.40 $12.30 $11.60
 
Informal Sales $13.20 $10.90 $11.70
 

A point to note in the price data collected from the participant farmers
 
is that the two highest prices received in the 6-to-9 month age group
 
were for castrated bucks. Each sold at $20.00 -- $4.50 more than the
 
next highest price. There was one other known castrate among the
 
animals sold in the 2-year-and-older group. Its price was higher by
 
$3.00 than for the one other male in that age group. Although the
 
numbers are small, these price differences are in line with indications
 
from farmers that castrates generally bring higher prices.
 

Additional data on market prices were collected by a participating
 
farmer in the project who has been part of an in-depth study on farm
 
economics. He visited three markets during February 1987 and obtained
 
price, sex, and age information on 49 goats from friends and acquain
tances who were selling there. The sex and age distributions of this
 
sample are markedly different from those presented in table 10. All
 
animals were at least I year old, and most were females. However the
 
price ranges for these animals are not inconsistent with the same age
 

16
 



ranges as the other group. One could conjecture that lack of feed for
 
animals in the dry season and the need to pay mid-year school fees con
tribute to the large number of females entering the market. Poor
 
harvests in sorghum this past season may also have made it necessary for
 
farmers to sell their female goats, even those that are pregnant, in
 
order to feed their families.
 

A summary of the price information collected at the three markets
 
(Hinche, Thomassique, and Wangouman) is shown in table 11.
 

Table 11. Goat prices at three markets in February 1987.
 

Age* 	 10-13 mo 14-23 mo >23 mo
 
m f m f Preg f m f Preg f
 

No. Animals 1 2 8 16 2 0 16 4 
Av. Price $ 16.00 $14.00 $16.12 $17.72 $21.50 $24.25 $ 26.75 

*Age data were obtained by checking the number of adult teeth.
 

Overall 	Sales Volume, Transfers
 

As indicated in the section on formal market sales, it is estimated that
 
at least 945 goats are sold weekly in or near formal marketplaces.
 
Participant farmers and other informants indicate that the volume of
 
informal sales to neighbors and friends is similar to that of sales at
 
(or near) formal markets. Thus, it is projected that the total number
 
of goat sales in the Hinche district each week is between 1,600 and
 
2,000.
 

A volume of sales within this range is derived through another calcula
tion based on population and household data and the goat-sales informa
tion provided by the 31 project participants, all of whom have goats.
 
These farmers sold 74 goats in a year's time, which is an average of
 
2.47 goats per year, or 0.047 goats per week. The number of households
 
in the agricultural district is 46,112. Based on the Small Farmer Survey
 
(Guthrie, 1984) carried out in the district in 1983, goats are found in
 
80% (36,890) of the households. Multiplying the number of households
 
with goats by 0.047, the result is 1,734 estimated sales.
 

Total sales figures include some cases where the same animal may be sold
 
two or even three times. Farmer-speculators are known buy one or a few
 
animals at a rural market, then walk them to a town market and resell
 
them. For example, animals from Cerca Carvajal, where market day is
 
Friday, are frequently walked to Hinche for resale on Saturday.
 
Animals may be bought in Cerca la Source, sold in Thomassique, then
 
brought to Hinche and sold again. Duplicate sales most frequently take
 
place in Hinche, Thomassique, and a few at other markets (see End Use of
 
Animals Sold in Hinche District).
 

The Port-au-Prince area is the primary, and probably the only, destina
tion for animals leaving the Hinche district. The two major locations
 

17
 



to which animals are taken are Croix-des-Bouquets, 9 km north of Port
au-Prince, where the live-animal market operates on Fridays; and Croix
de-Bossales, in the center of the city, where animals are sold and
 
slaughtered daily. Animals are transported on the tops of trucks or
 
buses, their feet tied to immobilize them during the dusty and rough
 
4 hour journey.
 

In order to obtain data on the volume of animals transferred out of the
 
Hinche district to Port-au-Prince, an enumerator checked trucks leaving
 
from or passing through the Hinche truck stop for 3 weeks during
 
December 1986 and January 1987. He also visited Maissade, Thomassique,
 
and Pablocal on market days to check on animals shipped from there. He
 
was stationed at the Hinche truck stop for 5 to 6 hours daily, except on
 
the days he went to the other markets.
 

The data he collected, shown in table 12, should be considered indica
tive of an absolute minimum number of animals being transfered out of
 
the district, since transports depart from and pass Hinche at all hours
 
of the day and night and checks were made for only a few hours of each
 
day, albeit the busier ones. It should also be noted that trucks origi
nating north and east of Hinche may not have gone to the Hinche truck
 
stop if they already had a full load of passengers and cargo. The
 
bridge to Hinche was closed during the study period, and the route used
 
to ford the Guayamouc River bypasses the town. Thus it is suggested
 
that the high figures recorded for each town of origin be used to esti
mate the volume of animals transferred on a weekly basis.
 

Table 12. Goats shipped out of the Hinche district.
 

Origin of Trucks Observed
 
Hinche Thomass Maissade Cer-la-S Pignon Pablocal
 

Dates Goats Veh Goats Veh Goats Veh Goats Veh Goats Veh Goats Veh
 

Dec 16-22 84 4 34 4 50 2 51 3 80 1 (no visit)
 

Jan 19-25 78 4 51 3 72 4 21 2 - - 10 1
 

Jan 26- 125 5 60 3 60 3 92 5 51 4 - -


Feb 1
 

Totals Weekly Annually
 
Based on average 309 16,068
 
Based on highs 439 22,828
 

Price Differentials, Transfer Costs
 

Intra-district. Farmers indicate that price differentials between
 
market places are inconsistent and unpredictable. It has been mentioned
 
that farmer-speculators may buy in Thomassique and sell in Pablocal and
 

vice versa. Thus any profit made by farmer-speculators who buy in one
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market and sell in another is more often a result of shrewd buying than
 
any price patterns that show a gradation from rural to town markets.
 

A test of market prices in Cerca Carvajal and Hinche was carried out in
 
August 1986. Animals were weighed and price information obtained on
 
nine animals. The average price per kilogram in Cerca Carvajal was
 
$0.83 and in Hinche $0.89. The price differential for a 16-kg goat (the
 
average of those weighed in Hinche) would then be $0.99. Animals are
 
walked from one market to another, which takes 6 to 9 hours. If weight
 
losses and taxes (when paid) are taken into consideration, the return
 
may be negative.
 

Another analysis of price patterns shows no price differential between
 
markets. The largest samples on prices by marketplace were obtained
 
from the three market visits in February 1987 by the project partici
pant. The markets were Hinche, Thomassique (both major communal
 
markets), and Wangouman (located in the mountains more than an hour's
 
walk from any road). The girth measure of some animals sold at these
 
marketplaces was taken in order to estimate weights. (Equation derived
 
by Winrock International based on actual weights and measures taken at
 
the Ferme de Papaye: [Girth (in cm) x 0.50251 - 12.28 = weight).
 
Deleting from consideration six pregnant females, the average price per
 
kilogram in these three markets was: Hinche = $0.96; Thomassique
 
$0.95; and Wangouman = $0.98.
 

Inter-regional. A speculator, originally from Hinche but now farming in
 
Croix-des-Bouquets, regularly buys goats in Hinche on Saturdays and
 
takes them to Croix-des-Bouquets to sell the following Friday. These
 
animals are kept behind his father's house in Hinche overnight,
 
transported on Sunday to the Croix-des-Bouquets farm and kept there
 
until Friday. He purchases all animals for cash. The number varies
 
from 10 to 30, depending on the prices of animals offered and his cash
 
resources, which often are a reflection of his success the previous
 
week. Some animals he purchased were examined on several Saturday
 
afternoons. They appeared to be of good quality -- larger and
 
healthier than the average animal seen in the market. The per-animal
 
prices he paid were also above average for the local area.
 

Two groups of his goats were weighed, one in August 1986 and one in
 
January 1987. Average weight per animal in the August group was 18 kg.
 
The average price paid was $16.80, for a per-kilogram price of $0.93.
 
Animals weighed in January averaged 16.57 kg. The average price he paid
 
was $17.75, for a per-kilogram price of $1.07. As with other goats for
 
which information on price per kg was obtained, the speculator's average
 
purchase price per kg was lower in August than in the early new year.
 

Sale prices he received in Croix des Bouquets were reported for the
 
January group. He obtained an average of $1.27 per kg, for an average
 
gross profit per head of $3.31. However, transport costs from Hinche to
 
Port-au-Prince of $1.00/goat, and in some cases sales taxes of at least
 
$0.94 in Croix des Bouquets, reduce the net profit per head to $2.31 or
 
$1.37. (The payment of taxes is often avoided in Croix des Bouquets, as
 
in the Hinche area.) Other expenses would include the broker's
 
transportation fee of $5 to $6 for a round trip, and payment for one or
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two helpers to trek the animals from the bus stop to his farm, then to
 
the Croix des Bouquets market. These could add a total of $13/week to
 
his costs. Thus it is estimated that for a group of 20 animals he may
 
net $25 to $30. This income entails 2 full days of his time at the
 
markets, plus travel time on Fridays and Sundays.
 

END USE OF ANIMALS SOLD IN THE HINCHE DISTRICT
 

A tentative breakdown on the end use of animals sold each week in the
 
Hinche district has been derived from some of the statistics and farmer
 
observations collected by the market study. Table 13 summarizes this
 
market picture. These figures are suggestive of the market dynamics,
 
but should not be considered definitive, since some of them are informed
 
estimates and not documented.
 

Duplicate sales take place primarily at regional markets, Hinche
 
(estimated at 30% of animals sold) and Thomassique (20%). A small
 
volume of duplicate sales are known to take place at Pablocal, Maissade,
 
Cercal la Source, and Boc Banic, and are estimated at 10%.
 

Figures on animals retained in herds and consumed are based on popula
tions within each commune. The number of animals retained for one or
 
more weeks by farmers or local speculators is considered to be approxi
mately 20% of all animals marketed. Thus one animal is retained for
 
each 546 persons in the population.
 

Consumption of sold animals is evaluated at one goat consumed per 210
 
persons in the Hinche Commune (which has a relatively high urban/
 
employed sector) and one per 240 persons in other communes. At an
 
average of 7 kg of meat per goat, people in Hinche then consume an
 
average of 3.3 g of goat meat per week; in the other communes, 2.9 g of
 
meat per week (approximately 1 ounce).
 

Communes with higher numbers of animals sold than used make up the
 
deficit for communes that have fewer animals, although there may be
 
trade-offs with other districts as well. For example, female meat
 
vendors from Hinche are known to go to markets outside the commune to
 
purchase some of their animals, as presumably do farmers and meat
 
vendors in Thomonde, Mombin Crochu, and La Victoire, which have no
 
formal markets. Therefore sales in those communes are less than the
 
total animals in the end use categories.
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Table 13. End use of animals sold in the Hinche district.
 

Communes
 
Hinche Maissade C-la-Sce Thommass. C-Carv Thomonde Pignon La Vict. Mom. Cro. Totals
 

1. Population 45,285 32,414 22,785 24,473 15,626 22,290 16,708 4,822 16,890 201,293
 

2. Sales at
 
markets 229 119 245 159 80 0 113 0 0 945
 

3. Informal sales 202 145 102 109 70 100 75 22 75 900
 

4. Total sales 431 264 347 268 150 100 188 22 75 1,845
 

5. Transfers out
 
of district
 
a. Truck 135 72 92 60 - N.A. 80 - - 439
 
b. Dom. Rep. - - 62 27 - - - - - 89 

6. Duplicate sales 36 10 7 27 0 0 0 0 0 80
 
7. Retain in herds 83 59 42 45 29 41 31 9 32 371
 
8. Purchases
 

consumed 216 135 95 102 65 93 70 20 70 866
 

9. Totals 	 470 276 298 261 94 134 181 29 102 1,845
 

Sources of data and calculations used on this table:
 
I. 	From table 1.
 
2. 	From tables 6 and 8.
 
3. 	Approximately 900 goats per week sold informally (estimate based on information in overall sales volume.
 

Divide 201,293 (population of district) by 900 = 1 goat sold informally per 224 population.
 
Informal sales then calculated for each commune.
 

5a. Data from table 12.
 
5b. Estimate based on other calculations and farmers comments.
 



4 
LIVE ANIMAL MARKETS -- PORT-AU-PRINCE
 

Visits were made to the major terminal animal markets in the Port-au-

Prince area in August and September 1986 by a staff team appointed by
 
the Ministry of Agriculture. The purpose of these visits was to deter
mine the volume of animals appearing in those markets, numbers slaugh
tered, origin of animals brought to them, and the methods by which they
 
were transported. In addition to goats, activity in these markets
 
relative to cattle, sheep, and pigs was also noted. The findings of
 
these visits are summarized in table 14.
 

Conditions at these markets are very poor and extremely crowded. Many
 
animals brought by truck are subjected to very stressful conditions,
 
such as being left on the ground, in the sun, with their legs still
 
bound.
 

Table 14. Animal markets in the Port-au-Prince area.
 

Days of No. of 

Market Operation Animals/wk 


Cx-ds-Bouquets Fri. 


Cx-ds-Bossales Daily 


Mariani 	 Mond. 

Thurs. 


Cite Soleil 	Wed. 

Sat. 


Goats 600 

Cattle 1500 

Sheep 100 


Goats 560 

Cattle 42 

Pigs 140 


Goats 440 

Cattle 260 

Sheep 140 


Goats 320 

Cattle 120 


Origin of Means of No. Slaugh-
Animals Transport tered 

Cabaret Truck Goats 150 
Cazale Foot Sheep NA 
Thomazeau Cattle NA 
Hinche 
Mirebelais 
Cx-ds-Bqts 
La Plaine 

Estere Truck Goats 560 
Cx-ds-Bqts Cattle 42 
Jean Rabel Pigs 140 
Petit-Goave 
Bainet 
Mirebelais 
Arcahaie 
Mariani 
Damien 

Cayes Truck Goats 320 
Leogane Foot Cattle 60 
The South Sheep 70 

La Gonave Boat NA 
Leogvne 
Arcahaie 
Jeremie 

The Croix-des-Bouquets market is a major selling point for animals from
 
all regions north of Port-au-Prince. Croix-de-Bossales receives animals
 
from all over the country. The numbers of goats seen at these markets
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seem low in relation to the animals known to be transported from the
 
Hinche area to Port-au-Prince. However, the extremely crowded condi
tions at Croix-des-Bouquets make exact head counts very difficult. In
 
addition, the custom of selling outside the market to avoid taxes, and
 
sales known to take place on Thursday evenings as animals come in before
 
the official market on Friday, probably make the number actually sold at
 
Croix-des-Bouquets considerable higher. Of 24 animals purchased by the
 
project in early 1987 at Croix-des-Bouquets, the origin of 8 (one-third)
 
was given as Hinche.
 

The purchase of animals by the project was carried out to obtain addi
tional information on prices at Croix-des-Bouquets. Two groups of 12
 
animals were bought in January and February. The prices paid, and the
 
price per kg, averaged more on these animals than on those sold by the
 
Hinche speculator. However the price-per-kilogram ranges were very large
 
on the animals purchased by the project, and the Hinche broker's prices
 
do fall within this range. Figures on prices per kilogram for these
 
groups of animals are shown in table 15. In these groups actual
 
weights, as well as estimates based on chest measurements, were
 
obtained.
 

Table 15. 	 Average prices and weights for three groups of animals at the
 
Croix-des-Bouquets market.
 

Av. Weights (kgs) Prices/kilogram
 
Average Average Average Minimum Maximum
 
Price Actual Formula Actual Form. Actual Form. Actual Form.
 

Project
 
purchases
 

January $23.33 16.13 16.24 1.45 1.44 1.27 1.16 1.83 1.83
 

February 	 23.42 17.62 16.74 1.33 1.4 1.02 1.21 1.63 1.64
 

Hinche
 
broker
 

21.0 NA 16.57 NA 1.27 NA 1.24 NA 1.32
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SALE AND CONSUMPTION OF GOAT MEAT
 

Hlnche District
 

Sellers. Goat meat is sold by female vendors in all of the communal
 
markets and many of the rural markets, in the Hinche district. Vendors
 
of goat meat do not sell any other products. Food (including meat) and
 
household products are offered for sale every day in the Hinche market
 
and in other larger towns, although the number of vendors of all types
 
present is much greater on major market days.
 

In the larger markets, with more than one goat-meat vendor, vendors will
 
usually be found in the same area of the market. In the Hinche town
 
market, where there may be up to 15 vendors on a major market day, they
 
are grouped in two or three clusters. There are seven to nine women who
 
sell meat daily in the Hinche market; a few of them sell the meat of as
 
many as five or six animals, even on minor market days.
 

In addition to the market vendors, there are women, especially in the
 
larger towns, who sell meat from their homes to local residents. Other
 
types of retail sales may be found in the countryside. When a goat is
 
injured or killed in an accident, the owner will butcher the animal and
 
sell the meat in order to minimize the loss. Families with several
 
goats will occasionally slaughter one and sell part of the meat to
 
neighbors. Sharing among families, on a rotating basis, also occurs in
 
the countryside, but no actual sale takes place.
 

Consumers. Goat meat is very popular in Haiti and is eaten frequently
 
by those who can afford it. Most farmers, who have only a few goats,
 
rarely slaughter for home consumption but may do so at times of major
 
family events such as weddings, confirmations, funerals, and the Year/
 
Independence holiday. Rural housewives commonly purchase a few small
 
morsels of meat or offal weekly or monthly when they go to market. Town
 
residents usually eat goat meat at least once a week, and on special
 
occasions will buy and slaughter one or more animals. Some of the
 
vendors, especially in Hinche, may have regular clients including reli
gious centers, small restaurants, and private individuals.
 

Slaughter. Towns and some villages have a concrete slab, or just a
 
designated area, frequently at some distance from the market, which
 
serves as an abbatoir. However, health controls are sporadic and
 
minimal and no sanitary measures are taken. Cattle are usually slaugn
tered at the abbatoir, but women who sell goat meat normally do their
 
own slaughtering at home.
 

Official government taxes are levied on animals to be slaughtered for
 
sale in marketplaces. Information on current tax rates, provided by the
 
Central Office of Contributions in Port-au-Prince, is shown in table 16.
 

Table 16 shows slaughter taxes collected for six communes in the Hinche
 
district in 1985.
 

24
 



Table 16. Taxes on slaughter.
 

Bulls & 
Goats Swine steers * 

Slaughter Tax $0.50 $0.80 $1.60 
Taxe Liberation Economique-TLE 0.10 0.20 0.20 
Office National du Logement-ONL 0.10 0.10 0.10 
Taxe Contribution Urbanisme-TCU 0.10 0.10 0.10 
Timbre Special Justice-TSJ 0.30 0.30 0.30 
Timbre Sant6 Publique 0.04 0.04 0.04 

Total -- outside Port-au-Prince 1.14 1.54 2.34 

Compte Urbanisme Panamericain-CUP 0.20 0.20 0.20 

Total -- Port-au-Prince 1.34 1.74 2.54 

*The slaughter tax on young cows is $0.40 additional.
 

As is the case for taxes on goat sales, it is evident from market
 
investigations that taxes on slaughter are rarely paid. As indicated in
 
table 17, the average weekly slaughter rate in Hinche is 5.4 animals.
 
The major market days in Hinche are Saturday and Wednesday. Yet on a
 
Tuesday morning in July, one female vendor was visited and interviewed
 
while dressing five goat carcasses, which she said she would sell the
 
same day. When we passed the market after leaving the woman's home,
 
other women with goat meat to sell were already there.
 

Table 17. 	 Number of goats for which slaughter taxes were paid in
 
six communes of the Hinche Agricultural District in 1985.
 

Number of Average Number of
 
Slaugthers Slaughters
 

Commune Per Year Per Week
 

Hinche 281 5.4
 
Maissade 618 11.8
 
Cerca la Source 45 4.0
 
Thomassique 261 5.0
 
Cerca Carvajal 69 1.3
 
Thomonde 104 2.0
 

Meat sales, 	prices. All of the edible portions of the animal, including
 
the tripe and blood, are sold. There is no refrigeration, and meat hung
 
out and displayed for sale soon dries out and attracts flies and other
 
insects. Meat is sold by the morsel, never by weight. A standard price
 
per morsel is $0.10, those with the bone in being a bit larger than
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those without bone. Meat not sold on the day of slaughter is salted to
 
preserve it and then sold the following day.
 

Morsels of meat purchased in the Hinche market were weighed on two
 
occasions. The weights and prices of these purchases are summarized in
 
table 18.
 

Table 18. 	 Prices and weights of goat-meat morsels sold in the Hinche
 
town market.
 

Date 	 Quantity Weight Price Price/lb
 

April '87 	 3 morsels w/o bone 3 oz. $0.30 $1.60
 
" 3+1 	bonus morsels w/bone 4 oz. 0.30 1.20
 

3 morsels w/o bone 2 oz. 0.30 2.40
 
3+1 bonus morsels w/bone 5 oz. 0.30 0.96
 

Aug. '86 	 4 morsels 7 oz. 0.40 0.91
 
5 morsels 7 oz. 0.50 1.13
 

The price differences on the April purchases are enormous. However, it
 
should be noted that the first two purchases, totalling 7 oz, were from
 
one vendor, as were the second two purchases -- which also totalled 7
 
oz, for an average price per pound of $1.37 in both cases. Whether this
 
balancing effect was intentional on the part of the vendor or accidental
 
is not known.
 

Meat is also sold in larger pieces with prices, depending on size, being
 
similar throughout the area in rural and town markets, and from vendors
 
who sell from their homes. The following price ranges are considered
 
standard:
 

Rear leg $2.50 - $7.00
 
Shoulder $2.00 - $5.00
 
Loin $2.00 - $3.00
 

5th Quarter
 
Feet (each) $0.12
 
Head $1.40 - $1.60
 
Liver/lungs/ $1.40 - $2.00
 

heart
 
Tripe $0.60 - $1.00
 

Two rear legs were purchased in the Hinche market in April 1987. One
 
weighed 1.189 kg (2.625 lb) and sold for $3.20, or $1.22/lb. The other
 
weighed 1.16 kg (2.56 lb) and sold for $2.80, or $1.09/lb.
 

Port-au-Prince
 

Sellers. Goat meat is sold by three types of vendors in th- Port-au-

Prince area: traditional sellers such as those found at open markets,
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marchandes who go from door to door, and the modern sector of the market
 
-- retail butcher shops and supermarkets.
 

Women, and occasionally men, sell in traditional open markets that
 
predominate in the densely populated areas of the city. In most of these
 
markets, as in rural areas, small morsels of meat are sold for $0.10
 
each. Goat meat is available daily in these open markets. Informants
 
indicate the meat usually comes from the central market, Croix-de-

Bossales.
 

In open markets in relatively affluent parts of the city, meat may be
 
found in larger pieces such as rear legs, shoulders, or loins. Price
 
ranges for these pieces are:
 

Rear leg $2.50 - $5.60
 
Shoulder $1.60 - $2.60
 
Loin (1 side) $1.00 - $2.00
 

Prices for 5th quarter components have been noted at:
 

Feet (each) $0.20
 
Head $1.00 - $1.40
 
Feet/head/tripe $1.60 - $1.80
 
Liver/lungs/ $1.20 - $1.60
 

heart
 

A loin and some cutlets were purchased in December 1986 at one of the
 
open markets, then weighed. The loin weighed 500 g (1.12 lb) and cost
 
$1.00, or $0.89/lb. Three cutlets and a boneless morsel weighed 250 g
 
(0.56 lb) and cost $0.60 or $1.07/lb. In April 1987, two rear legs were
 
purchased. One weighed 1.39 kg (3.06 lb) and cost $4.00 or $1.31/lb.
 
The other weighed 963 g (2.125 lb) and cost $2.60 or $1.22/lb.
 

Female vendors can be seen circulating through most middle- and upper
class areas of town, a container of meat on their heads. They also sell
 
by piece, not by weight. These women who sell from door to door are
 
known to demand a higher price than those in the open markets. Their
 
activity is normally limited to Wednesday and Saturday mornings (follow
ing the market days in Thomassin, other mountain areas near Port-au-

Prince, and Croix-des-Bouquets).
 

Goat meat is also sold by many retail butchers and supermarkets catering
 
primarily to upper-class Haitians and foreigners. Fifteen such markets
 
and one wholesaler/retailer (Famepak) were visited and questioned about
 
the volume, prices, and suppliers of the goat meat they sell. Informa
tion on what other types of meat and seafood they sell was also
 
requested. Of the 15 retailers visited, 4 did not carry goat meat.
 
This included two in the Carrefour area and two in the Turgeau area. In
 
all four cases, it was reported that their customers preferred to buy
 
goat meat in open markets near by, or from women in the street. In two
 
cases (Turgeau), it was mentioned that previous attempts to sell goat
 
meat were unsuccessful so they no longer carry it.
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Table 19 summarizes information collected from those markets that sell
 
goat meat. A three-page questionnaire was used to interview the owners
 
or managers (appendix 1). Interviews were carried out between May 26
 
and July 9, 1986.
 

Most of the merchants preferred to buy only the hindquarters of both
 
goat and beef. In almost all cases, the volume of beef purchases/sales
 
far exceeded that of goat meat. Although sale prices for select cuts of
 
beef were considerably higher than those for goat meat, many cuts were
 
sold at prices similar to those for goat. Almost all of those inter
viewed indicated that they also sold beef waste for less than $0.50/lb.
 

Table 19. 	 Information on purchase and sale of goat meat and beef by
 
some Port-au-Prince meat retailers.
 

GOAT BEEF
 
Carcass
 

or No.lb Purchase Sale Mark- No.lb/ High Sale
 
HindQtr week Price/lb Price/lb up(%) week Price/lb
 

HQ 75 - $2.20 4,720 $3.00
 

HQ 175 - 1.90 5,900 3.40
 

C - 35 - 2.00 1,298 3.20
 

HQ 84 1.00-1.20 1.70 42-70 472 3.00
 

C 105 1.30 1.80 28 1,600 3.20 

HO - - 1.80 	 - -


HO 100 - 1.60 - 3.00
 

HQ 105 1.30 2.25-2.35 73-84 2,750 3.80
 

HO 36 - 2.00 50 -


HO 95 1.40 2.00 42 2,360 3.20
 

HQ 300 1.20-1.40 2.00-2.20 57-67
 

C 613 1.10 2.20 Ret* 100 34,000
 
1.80 Whsl* 64
 

*This retailer has a slaughter facility and also sells wholesale.
 

Fifth-quarter products from goats were not in evidence in most stores,
 
and there was no direct question about them in the survey. However, two
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butchers indicated that goat kidneys and livers are in good demand and
 
that they regularly buy them when available.
 

In addition to goat meat and beef, all of the merchants listed on the
 
table carried chicken. Pork was sold by all but one, as were seafood
 
and smoked/cured meats. Rabbit was found in seven of these stores, six
 
carried other poultry products in addition to chicken, and four sold
 
mutton.
 

Demand, according to four butchers, increases at the Christmas/New Year
 
holiday season.
 

Other comments and preferences voiced by interviewees included:
 

- Higher production to reduce price (4)
 
- Interested in meat from improved animals (2)
 
- Improve sanitation and facilities for slaughter (2)
 
- Better conditions of production to improve quality (1)
 
- Approves of MARNDR goat program -- need to do for other animals too
 

(1)
 
- Interested in guinea fowl (2), rabbit (1)
 
- Consumption and price of goat meat has gone up since swine eradica

tion (1)
 
- Always buys goat with tail on to differentiate from dog (1)
 
- May go for a month without finding goat meat -- price often too high
 

(1) (from the butcher who paid least for goat)
 

Store suppliers. In all cases goat meat is purchased from vendors who
 
come to the store, usually from one or a few regular suppliers.
 
Although none of the stores buys live animals, Famepak (which slaughters
 
and sells meat wholesale and retail) buys live animals or carcasses.
 
The suppliers are most often marchandes (the same women who sell
 
retail), but some markets report that their suppliers are men who
 
deliver by truck. One market manager indicated that his supplier brings
 
goat meat from St. Marc, another said his goat meat arrives from Cape
 
Haitian in a refrigerated truck.
 

Store prices. As opposed to other components of the market chain, many,
 
if not all, butcher shops and supermarkets dealing in goat meat buy by
 
weight. There were six retailers who indicated purchase prices. They
 
all buy by weight. Since these retailers frequently buy from
 
marchandes, the concept of purchase by weight is not totally unknown by
 
persons in the more traditional sector of the market chain.
 

As shown in table 19, the butcher purchase prices range from $1.00 to
 
$1.40/lb. Almost all of the stores sold goat meat at a single price,
 
but prices varied considerably at different stores -- from $1.60 to
 
$2.35/lb. Markups varied also, from 27% to 100%. The wide variations in
 
markup, as well as in prices, parallels the lack of structure and con
sistency noted elsewhere in the marketing chain.
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Hotel, Restaurant, and Institutional Survey
 

Another study was carried out in the Port-au-Prince area to investigate
 
the use of goat meat by hotels, restaurants, and other institutions.
 
Seven restaurants, six hotels, a hospital, a feeding station, and a
 
military installation each provided information to the study team. The
 
survey was carried out by staff assigned by the Ministry of Agriculture,
 
and took place in November and December 1986. A sample questionnaire
 
is appended to this report (appendix 2).
 

The results of this survey are summarized in table 20. The table shows
 
hotels and restaurants grouped into two categories: those catering to
 
elite clientele, and those whose clientele could be characterized as
 
middle- or lower-class.
 

The prices and quantities, especially those preceded by " ", should be 
considered only as estimates, because interviewees who bought at open 
markets did not know the weights of meat purchased. 

Some restauranteurs travelled a considerable distance to buy their meat
 
or live animals. The middle-class restauranteurs that served goat did
 
their buying at Croix-des-Bossales (no. 7), Croix-des-Bouquets or
 
Mariena (no. 8), and Croix-des-Bouquets, Titanyin, or Arcahaie (no. 9).
 
Beef was purchased by one elite restauranteur (no. 2) at Mirebelais and
 
a middle-class restauranteur (no. 8) went to Petit Grove for beef. The
 
feeding station and military institution bought their cattle at Croix
des-Bouquets and Mariani, respectively.
 

The survey included questions on all types of meats served. Beef was
 
the most popular by far. Only one institution did not serve it. Goat
 
meat was used by six, only one of which was in the elite category. All
 
beef and goat meat was from domestic sources, and most interviewees
 
preferred fresh meat or purchased live animals. Details on purchases of
 
beef and goat are shown in table 20, while other meats, poultry, and
 
seafood that are served are indicated in the righthand columns. Chicken
 
was served by seven, pork and seafood by four, and lamb by only three -
all in the elite group. The buying practices of these institutions
 
generally follow those of their clientele. Some meat purchases entail
 
considerable travel to animal markets an hour or more from Port-au-

Prince.
 

Goat meat is prepared and served only in traditional ways. Those insti
tutions that buy live animals use 5th-quarter components as well.
 

To investigate the potential for different and increased use of goat
 
meat in institutions, some market tests were carried out by the goat
 
project. The results of these tests are reported in the section
 
entitled Market Tests and Strategies.
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Table 20. 
Heats served by some hotels, restaurants, and other institutions in the Port-au-Prince area.
 

Goat Beef 
Type of 
institution Amt/wk Price paid 

Where 
bought* Type Amt/wk Price paid 

Where 
bought* Type CHIC PORK SEAF LAMB 

ELITE 

1 Restaurant 0 115 lb $2.20/lb S Fresh 
2 Restaurant 0 12 lb $1.50/lb M Fresh X 
3 Hotel 0 90 lb $2.20/lb B Fresh 
4 Hotel 0 80 lb $1.60-2.30/lb S Fresh X X X 
5 Hotel 25 lb $1.40-1.50/lb V Carcass 25 lb - V Fresh X X X X 
6 Hotel 0 

- S Frozen X X 

MIDDLE7 Restaurant 20 lb 1.00/lb M Hind Qtr. 30 lb 1.50/lb M Fresh X(ft) 
8 Restaurant 10 lb 

(2 goats/mo) 

$15-30/hd M Live 30 lb 1.25/lb M Fresh X 

9 Restaurant 100 lb $16-23/hd M Live 0 X X 
(6 goats/wk) 

10 Restaurant 0 180 lb 1.50/lb S Fresh X 
11 Restaurant 0 30 lb 1.50/lb M Fresh X 
12 Hotel - B Frozen - B Frozen 
13 Hotel 0 30 lb 2.00/lb M Fresh X 
Hospital 15 lb $1.80/lb B Fresh 20 lb 1.80-1.30/lb B Fresh X X 
Feeding Station 0 150 lb 300.00/hd M Live 
Military 

Installation 
0 (2 head/mo)

100 lb 
(2 head/mo) 

200.00/hd M Live 

*V = street vendors; M = open markets/live markets; B = butcher shops; S = super markets. 



EXPORT OF HEAT
 

The export of goat meat from Haiti was halted in 1984 because Haiti did
 
not meet the sanitary and inspection standards established by the U.S.
 
Department of Agriculture (USDA) for meat imported to the United States.
 
At that time HAMPCO, a subsidiary of the U.S.-based Servebest Foods Co.,
 
had the sole franchise for meat exports and was shipping both goat and
 
beef to the United States, especially to Puerto Rico. Table 21 shows
 
the volume and value of meat exported from 1981 to 1985. Inquiries have
 
recently been received from Guadeloupe and Trinidad regarding the possi
bility of goat meat sales to these countries. Some Caribbean countries
 
hold to USDA requirements for their imports, but it is understood that
 
this is not true for Guadeloupe and possibly not for Trinidad.
 
Apparently there is also still a ready market for goat meat in Puerto
 
Rico. Most of the necessary steps have now been taken in Haiti to
 
conform to USDA standards, and the HAMPCO manager indicates that his
 
company hopes to begin exporting again in the near future.
 

Another meat packer and wholesaler, Haitian-owned Famepak, plans to
 
build a slaughter facility in the Cul de Sac north of Port-au-Prince
 
that would also meet USDA standards.
 

Table 21. Goat meat and beef exports from Haiti, 1981 to 1985.
 

Quantity Value Price/kg
 
(kg) (US$) (US$) Destination
 

Goat Meat
 
1984-1985 0 0 - 

1983-1984 14,219 33,036 2.32 Puerto Rico
 
1982-1983 64,076 157,484 2.45 Puerto Rico, Guadeloupe
 
1981-1982 36,639 102,855 2.80 United States
 

Beef
 
1984-1985 0 0 - 

1983-1984 120,894 273,153 2.25 United States, Puerto Rico
 

1982-1983 157,189 370,814 2.35 United States, Puerto Rico
 

1981-1982 610,315 1,332,532 2.18 United States, Puerto Rico
 

Source: Haitian Customs Administration.
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GOAT SKINS
 

Domestic Markets
 

Investigations into the use and sale of goat skins indicate that little
 
use is made of them within households, although they are occasionally
 
used for making voodoo drums. Farmers in the countryside who slaughter
 
animals frequently take the skins to Hinche (or other town markets) for
 
sale to local brokers. Skins are treated with salt and dried if they
 
are not tzeen to town within 24 hours after slaughter. Female meat
 
vendors who slaughter regularly, usually sell skins to the brokers.
 
Brokers pay $0.20 to 0.30 for untreated goat skins and $0.40 to 0.50 for
 
treated ones.
 

The brokers salt and dry skins that are brought to them untreated, and
 
bundle them in packets of 12 for shipment and sale to tanners in Port
au-Prince. There the skins sell for $5.00 to $8.00 per dozen, based on
 
size and quality.
 

The largest buyer by far is Cuir Hawtan S.A., a large industrial tannery
 
that is a subsidiary of Hoyt & Worthen (Haverhill, MA, U.S.A.). Their
 
purchasing agent is Omega Industries, a subsidiary of the same U.S.
 
firm. The manager of Hawtan indicates that hides are measured and
 
inspected for quality and priced accordingly. Skins in poor condition
 
are not accepted. The condition depends on the care that was taken at
 
slaughter and the manner in which a skin is salted and dried.
 

Small-scale tanneries with limited capacity and often with outmoded,
 
inadequate equipment, also purchase hides. But their number appears to
 
be declining. The family business of an experienced Haitian tanner who
 
was trained and worked in Europe closed down a few years ago, ostensibly
 
because of the monopoly control exercised by Hawtan. Both Hawtan and a
 
small local tanner still in operation said that they are ready to buy
 
more goat hides than the number currently brought to them for sale.
 

Hawtan is a franchised enterprise. Officially their finished leathers
 
are available only for export or sale to other franchised operators.
 
However, some of their output does find its way into the local market.
 
At least two Port-au-Prince producers of fine leatherware sold domesti
cally use Hawtan leathers. They claimed that only the processes used by
 
Hawtan for tanning and coloring are adequate to produce leathers of the
 
quality they need for handbags, belts, and outer leather for shoes. A
 
shoe manufacturer mentioned that he does purchase goat skins tanned by
 
small tanneries, but uncolored, for use as shoe inners. These producers
 
each have 10 to 20 employees in their workshops and indicated that there
 
is a good demand for their output locally. The shoe manufacturer sells
 
approximately 400 pairs per month.
 

Tanned goat skins now available average 3 sq ft, and there are approxi
mately 2 1/2 sq ft in a pair of shoes. As much as 9 sq ft may be used
 
for one handbag. Hawtan sale prices to these local producers of leather
 
goods are $1.10/sq ft to $1.60/sq ft, which includes a 10% tax. The
 
lower price is for rejects that may have a few holes or other
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imperfections and thus cannot be used for export. The price paid to
 
local tanners for leather for shoe inners is approximately $0.35/sq ft.
 

The price levels for goat skins at different levels of the market chain
 
are summarized in table 22. The brokers' sale prices have been computed
 
by using the mean between $5.00 and $8.00 per dozen, or $6.50, then
 
dividing by 12 to arrive at an average price of $0.54 per skin.
 

Table 22. Prices paid for goat skins.
 

To Tanners
 
To Farmers To Brokers Local Industrial
 

Unsalted Salted Salted/dried Rejects Grade B
 

Per skin $0.20-.30 $0.40-.50 $0.54 $1.05 $3.30 $4.80
 
Per sq ft 0.07-.10 0.13-.17 0.18 0.35 1.10 1.60
 

Another use of goat hides (those with the hair left on) is for rugs.
 
These are often pieced together with different colored skins to make
 
very attractive designs. A vendor of these rugs (which are hung for
 
display along a major roat of Port-au-Prince) stated that he had no
 
trouble buying hides from women in Port-au-Prince who slaughter animals
 
and sell the meat. He has the hides processed by a local tanner, then
 
cuts and sews them at his home.
 

Export of Goat Skins
 

As shown in table 23, the volume of goat skins exported has varied some
what from 1981 to 1985, but prices, according to data available at the
 
Haitian Customs Administration, are highly diverse.
 

Table 23. Export of goat skins and beef hides, 1981 to 1985.
 

Quantity Value Price/kg
 
(kg) (US$) (kg) Destination
 

Goat Hides
 
1984-1985 83,827 188,881 2.25 United States
 
1983-1984 61,753 799,223 12.9 United States
 
1982-1983 99,981 1,176,678 11.77 United States
 
1981-1982 106,467 816,500 7.67 United States, Italy
 

Beef Hides
 
1984-1985 79,728 267,719 3.36 United States, Jamaica
 
1983-1984 33,506 178,897 5.34 United States, Jamaica
 
1982-1983 149,778 1,210,206 8.61 United States, Spain,
 

Jamaica
 
1981-1982 84,745 268,111 3.16 United States, Holland
 

Source: Haitian Customs Administration
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The difference in prices may be partly explained by the fact that some
 
untreated skins were exported in 1981-1982 and 1984-1985. The only
 
exporter indicated for 1982-1983 and 1983-1984 was Cuir Hawtan.
 
Chavannes Sofet was also listed as an exporter in 1984-1985, as was
 
Berne and Co. in 1981-1982. An Italian buyer of goat skins was
 
reportedly in Haiti in early 1987.
 

The U.S. Department of Health now bans all shipments to the United
 
States of goat skins from Haiti that have not been fully tanned and
 
processed. This is because tests a few years ago indicated the presence
 
of anthrax spores in some skins. Any type of goat skins with the hair
 
still on, including the treated rugs seen in the local market (mentioned
 
above), are not eligible to enter the United States. Thus this ban by
 
the U.S. Department of Health also eliminates the purchase of such items
 
by American tourists and visitors.
 

GOAT MILK
 

Goat milk (and goat-milk products) provide an important source of
 
protein in many developing and industrialized countries, but its use in
 
Haiti is considered by many to be limited or nonexistent. However, in
 
the Small Farmer Survey (Guthrie, 1984) carried out in the Hinche
 
district in 1983, 50% of the farmers with goats surveyed indicated that
 
goat milk was consumed, although it often was not av,.lable. Another
 
30% said that goats sometimes did not even have adequate milk for their
 
kids, but if enough was available it would be consumed by family
 
members. The survey showed that cow's milk is consumed on virtually all
 
farms with a lactating cow, and over half of the cow owners sell the
 
milk as well at a price of $0.16/liter to $0.20/liter. More recently a
 
price of $0.22/liter was quoted.
 

It appears that the demand for milk, at least in the area near Hinche,
 
is greater than the supply. Farmers who have some cow's milk to sell
 
(usually not more than 1/2 gallon to 1 gallon) often start to town with
 
it but find customers along the way and sell it before they get there.
 

A comparative study of milk production of native and half-Alpine/half-

Haitian goats was undertaken in 1985 at the Papaye farm (Gaspard, 1986).
 
That study showed a significantly higher level of production from the
 
upgraded animals. Another study, carried out by the goat project at
 
Damien with half-bred animals corroborated these results. Since one
third to one-half of the farmers in the project area have goats but no
 
cows, the potential for project participants to increase milk production
 
and consumption. and nutritional levels in their families is very real.
 

The potential for commercial processing and marketing of goat milk and
 
goat milk products at the small scale-farmer level appears limited,
 
especially since most farmers have only threc or four goqts. However,
 
goat cheeses imported from France are sold in several markets serving
 
upper-class clients in Port-au-Prince. A private entrepreneur or
 
cooperative type of organization with a larger number of animals might
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consider a processing operation to cater to this market. Interest in
 
such an undertaking has already been expressed by two individuals.
 

CONCLUSIONS
 

There is no question that there is an active commerce in goats in Haiti.
 
Yet the present goat-marketing system provides no incentive to farmers
 
to improve their goat-production enterprises, nor does it encourage
 
other participants in the marketing chain to adopt practices and techni
ques that would better serve consumers and increase consumption.
 

Lack of appropriate selling locations, market information, rational
 
pricing mechanisms, and adequate slaughter facilities, as well as
 
unrealized export and by-products markets, are all concerns that need to
 
be addressed. Several market tests carried out by the goat project, and
 
information obtained in this study, have been used as the basis for
 
developing suggested strategies to improve the goat marketing system in
 
Haiti. These tests and strategies are reported in a separate section.
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APPENDIX 1
 

Questionnaire: Goat Meat Sales
 
Information -- Retail Outlets
 



QUESTIONNAIRE
 
INFORMATION SUR LA VENTE DE LA VIANDE DE CABRI
 

DEBOUCHES DE DETAILLANTS
 

Programme d°Am~lioration de la Production Caprine d'Haiti
 
Ferme de Papaye, Hinche
 

Nom de la boucherie ou
 
du super march. .
 

Adresse
 

1. Vendez-vous de la viande de cabri?
 

OUI NON
 

Approximativement quelle quantit6 : Pourquoi pas? 

vendez vous/semaine? 

Vendez-vous toute la viande de Quelles seraient les conditions pouvant
 

cabri au meme prix? ---- oui non: vous porter A en vendre?
 

Si OLi, quelle prix? -------------


Si non, quelles parties vendez-vous: .
 

specialement, et A quel prix?
 

Est-ce que la demande est la mtme durant toute l'annde pour
 

la viande de cabri? oui non 

Si non, A quelle 6poque
 
est-elle la plus importante?
 

2. Approximativement quelle quantitd de viande de boeuf
 

vendez-vous par semaine?*
 

*(Si on ne peut pas avoir la quantit6 exacte vendue, on essaiera d'obtenir
 
une estimation de la quantit6 relative de boeuf par rapport au cabri
 
pour un temp donn6.)
 

Quelle est la partie
 
la plus chore? Prix /
 

Quelle est la partie
 
la moins chbre? Prix
 



3. 	Duelles autre viandes ou produits de mer vendez-vous?
 

porc .. mouton---- lapin.... charcuterie ---- poissons ...
 

coquillages.... poule.... autres vollaille
 

(Si 	on ne vend pas de la viande de cabri, passez au # 6 de la page suivante.)
 

4. 	Achetez vous des cabris vivants? oui non 

Si oui, oO les achetez-vous? 

ob sont-ils abbatus? Qui les abat? 

(Si on paie quelqu'un pour l'abbattage, 
combien paie-t-on par animal abattu? 

Qu-est 	ce qu'on fait avec le 5eme quartier?
 
(entrailles, t~te, pieds, peau)
 

Achetez-vous cabris vivant
 
.... par poids? .... par tite?
 

Combien payez-vous? : Combien payez-vous?
 
Prix normal min max : Prix normal min max
 

/ 	 / / : 

% d'habillage poids de la carcasse
 
normal min max normal min max
 

% _- % 	 

Avez-vous jamais achet6 des cabris
 
amelior~s (crois~s ou pure)? ----souvent ___- des fois non
 
(S'il en a achet6) Quelles differences avez-vous
 
remarqut? (e.g. % d'habillage plus grande, plus de gras) 

5. 	 0 achetez-vous de la viande de cabri? 

de 	 vendeur(s) qui vous 1'am~nent 

d'un 	mgme vendeur ou de plusieurs?
 

plus souvent de vendeur(s) .ou bien de vendeuse(s) .. 

de grossistes lesquel (s) -

est-ce qu'ils assurent la livraison? ----- oui non 

de marches publics -------- ? 

Est-ce que la viande de cabri que vous
 

achetez est habituellement fraiche ------fffcongel~e
 

Combien payez-vous? / 

2 	 d\~1 



6. OCt achetez-vous les autre viandes 
que vous vendez? 

Importation (0, .25%. 
50%, 75%, 100%) 

Boeuf 

Pore 

Mouton 

Lapin 

Charcuterie 

7. Autres commentaires et observations 

Nom de la personne 
interviewe 

Titre (proprietaire, 

manager, etc.) 

Date 
Interviewer 

3 



APPENDIX 2
 

Questionnaire: Hotel, Restaurant, and
 
Institutional Survey
 



QUESTIONNAIRE 

INFORMATION SUR LA CONSOMMATION DE LA VIANDE 

FORMILATRE CONCERNANT LES HOTELS, RESTAURANTS, ET INSTITIrrIONS 

1. Now de H.R.I.: 

2. Directeur ou personne contactes: 

3. Adresse de l'Institution: T6l: 

4. Nature (type): 

5. O achetez-vous de la Viande? 

Livraison 
Especes Boucherie Super Marchd Vendeurs Vendeuse(s) Grossistes Autre(s) Lieux 

(Noms) Marchi (Nom) Publique Nom Lesquels S domicile d'Achat 

Boeufs 

Cabris 

Pores 

Moutons 

Poules 

Fruits 
de Her 



6. Autres Informations sur les esp~ces achetees. 

Domestiques 
ou 
importds 

Frdquence 
d'achat Quantit6s 

Partie de 
Viande 
acheties 

Fraiche 
congelde 
vivant 

Consommation 
par 
semaine prix 

Cabris 

a) 
b) 
c) 
d) 
e) 

a) 
b) 
c) 
d) 
e) 

Boeufs 

a) 
b) 
c) 
d) 
e) 

a) 
b) 
c) 
d) 
e) 

Pores 

a) 
b) 
c) 
d) 
e) 

a) 
b) 
c) 
d) 
e) 

Moutons 

a) 
b) 
c) 
d) 
e) 

a) 
b) 
c) 
d) 
e) 

Poules 

a) 
b) 
c) 
d) 
e) 

a) 
b) 
c) 
d) 
e) 

Fruits 
de Her 

a) 
b) 
c) 
d) 
e) 

a) 
b) 
c) 
d) 
e) 



7. Comuentaire sur prif6rence (vivant, congel6e, fraiche, salde, funie)
 

8. Est-ce que la demande est la m~me durant route 1'arinde?
 

Especes Mois bas Mois 61ev6
 

Cabris
 

Boeufs
 

Porcs
 

Moutons
 

Poules
 

8a. 	Est-ce qu'il y a une variation entre la quantit6 consomune (pendant la
 
semaine)?
 



9. Autres commentaires et observations?
 

10. 	 Si vous achetez des animaux vivants, qui les tue et combien vols donnez pour
 
l'abbatage?
 

Nom de la personne
 

Titre (Propri~taire, Manager, etc)
 

Date Interviewer
 



APPENDIX 3
 

Notes on Goat-marketing and Production
 
Practices in Some Other Caribbean Countries
 



Dominican Republic
1
 

Goats are more frequently sold in the dry season (November to April)
 
when forages become scarce. Buyers are primarily brokers/wholesalers,
 
some of whom have their own slaughterhouses in major cities. These
 
buyers go the the countryside by truck and purchase animals directly
 
from farmers. The type of animal markets found in Haiti are uncommon in
 
the Dominican Republic.
 

Buyers take goats to slaughter at their own facility, or sell them to
 
slaughterhouses. Slaughtrrers sell to retailers and restaurants.
 

There is no government control on prices of goat meat or by-products.
 
However prices do not vary much from one part of the country to another.
 
Standard prices for goats are (in US$):
 

Live animals (at farm) $0.34/lb ($0.75/kg)
 
Meat -- wholesale 0.86/lb (l.2/kg)
 
Meat -- retail 1.16/lb (2.56/kg)
 
Heart/liver/lungs (retail) 0.41/lb (0.91/kg)
 
Tripe (retail) 1.67-2.00/unit
 
Head (retail) 1.10 each
 
Skin (uncured) 0.25 each
 

Goat raising is more evident in drier areas of the Dominican Republic,
 
predominantly in the northwest and southcentral zones. It is usually
 
poorer farmers who raise goats, and even in areas where goats are more
 
frequently found, only about 20% of farmers raise them. Producers may
 
have 15 to 20 animals, which they leave to graze on their own on
 
communal lands. Feed supplements are rarely provided, except for a few
 
crop residues.
 

The local breed is the Dominican Criollo, which is by far the most
 
common, and is the same as the Creole goat in Haiti. However government
 
efforts are under way, as in Haiti, to upgrade local stock through
 
crossbreeding with larger imported breeds.
 

St. Lucia 2
 

There are no organized goat-marketing channels in St. Lucia and it is
 
not easy to find animals for sale. An individual who wishes to buy a
 
goat must try to locate a farmer who has one to sell. Goat meat is a
 
tradition at baptisms, weddings, and other major events, but is not
 
eaten much at other times -- probably because of the apparently limited
 
supply. A normal price for a goat is about $15.00.
 

The major crops in St. Lucia are bananas and cocoa, with bananas being
 
most important. Many farmers get their livelihood exclusively from
 
farming. Farmers who have goats usually own only one or two, although a
 
few have larger herds. Goats are usually left free to forage on their
 
own, with little management. A project is currently being implemented
 



in St. Lucia to provide training and crossbred animals to farmers to
 

enable them to improve their management practices and productivity.
 

2
 
Jamaica
 

Goat meat is very popular in Jamaica, and curried goat meat is a Friday
 
night tradition throughout the country. Most animals are purchased by
 
brokers or slaughterers who go directly to farmers in the countryside to
 
buy goats.
 

Jamaica imports a large amount of mutton and goat from New Zealand.
 
Projects are also underway in Jamaica, where larger breeds are common,
 
to increase production and reduce reliance on imports.
 

Martinique
2
 

Martinique, an overseas "department" of France, has very few farmers who
 
get their livelihood solely from farming. Goat producers are not
 
common, although goat meat is very popular here as in other Caribbean
 
countries. Marketing is similar to that in St. Lucia, where individuals
 
find farmers with an animal to sell. Some goat meat is also imported.
 

lInformation provided by Ramon Abreu, a colleague on the Haiti Goat
 
Project who is from the Dominican Republic.
 

21nformation provided by participants in the Winrock International
 
Caribbean Workshop on Sheep and Goat Production in the Tropics, held in
 
Haiti in November 1986.
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INTRODUCTION
 

The marketing study carried out as part of the Haiti Goat Production
 
Improvement Program brought to light a number of aspects of the current
 
system that hinder efficient market operations and work counter to the
 
project goal of increasing benefits to small farmers from improved goat
 
production (see section entitled Goat Marketing in Haiti). Problem
 
areas revealed by the study provide part of the basis for development of
 
recommended strategies to improve goat marketing in Haiti. Some market
 
tests also were undertaken to develop information that could support
 
strategy development. These market tests, as well as several components
 
of the marketing study, were carried out as a result of recommendations
 
to expand market-related research activities included in the mid-term
 
evaluation of the goat project. Dr. Gregory Sullivan, a consultant in
 
livestock marketing who was in Haiti in August and December 1986,
 
collaborated with project staff on the design of the market tests.
 

This section reports on the results of the market tests and outlines a
 
series of recommended strategies. Adoption of these strategies could
 
provide farmers with more incentives to modify some of their current
 
goat-husbandry practices, and would also benefit other links in the
 
marketing chain from the farmer to the consumer.
 

MARKET TESTS
 

Village Market Tests
 

The traditional method of selling, based on bargaining and visual
 
assessment of live animals to establish prices puts the most needy
 
farmers at the greatest disadvantage. Since farmers are known to sell
 
goats only when they need cash, they have little option but to accept
 
the prices offered. This is especially true at markets or times when
 
few buyers are present. The normal procedure in developed countries is
 
to sell animals and meat by weight, which tends to standardize prices.
 
Marketing specialists consider adoption of weighing as a bas.s for sales
 
an important component of more rational, modern market systems.
 

A test was carried out to determine reactions of some Haitian farmers to
 
the use of scales in marketing their animals. It was conducted at Los
 
Palis, a village in the project area, where the peasants have partici
pated in the project since late 1984. On three occasions between
 
September 1986 and February 1987, animals were purchased by the project
 
by weight determined by using a scale. The price paid was $1.00/kg,
 
which had been found to be fair price in the Hinche area for animals
 
sold under the bargaining system (see Goat Marketing in Haiti).
 

The farmers in Los Palis reacted positively to these buying days -- more
 
animals were brought to the sale than could be purchased. All but one
 
farmer felt that prices paid at these sales were better or the same as
 
those that could be obtained at regular markets or in the neighborhood.
 
Another reaction voiced by most farmers was the convenience of being
 
able to sell closer to home. Farmers did not have to walk animals 2 or
 
3 hours to a market town, nor spend several hours waiting for a buyer
 
who may or may not offer a reasonable price. The advantage of not
 
having to pay the market tax also was mentioned by several persons.
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Carcass-yield Evaluations, Prices
 

The profitable conversion of live animals into meat for wholesale and
 
retail sales depends on the quantity of product that an animal repre
sents relative to cost. This can be evaluated by determining carcass
 
yield -- the ratio of carcass weight to live-animal weight, expressed as
 
a percentage. Some carcass-yield information on goats in Haiti was
 
collected by the project, between August 1986 and February 1987, with
 
the assistance of Family Meat Packers (Famepak). Several groups of
 
animals were weighed prior to slaughter at Famepak, then the hot car
casses were weighed to obtain data on the carcass yields. The animals
 
originated from three sources:
 

- animals purchased at Los Palis in the Hinche Agricultural District: 
five groups of males and one group of females 

- animals purchased at Croix-des-Bouquets to obtain price information 
on this market: two groups of males 

- animals from feeding trials carried out by the project in Port-au-
Prince, (detailed results of these trials are presented in the 
section entitled Feeding Trials) 

Results of the carcass evaluations are shown in table 1.
 

Table 1 Carcass yield as a percentage of live weight.
 

Yield as percentage of
 
live weight
 

Origin Date Sex No. Maximum Minimum Mean
 

Los Palis 8/86 M 8 46.5 41.8 44.9
 
Los Palis 9/86 M 19 46.5 40.6 43.9
 
Los Palis 12/86 M 20 55.4 41.7 49.2
 
Los Palis 2/12/87 M 13 49.5 42.2 46.5
 
Los Palis 2/22/87 M 8 46.2 37.5 42.8
 
Los Palis 2/22/87 F 6 46.1 42.0 43.5
 
Cx-de-Bq 1/87 M 12 55.0 44.2 49.9
 
Cx-de-Bq 2/87 M 12 51.1 36.2 44.1
 

Feeding Trials
 
Ration B* 1/87 M 9 56.3 49.2 52.7
 
Rations
 
I and II** 1/87 M 6 47.5 42.5 45.1
 

*Ration B -- high energy
 

** Rations I and II -- balanced, low cost
 

The average yield for all animals, except those from the feeding trials,
 
was 46% with values ranging from 36.2% to 55.4%. These averages are in
 
line with those reported by Gall (1982) based on an extensive review of
 
similar studies in various countries. He reported values ranging from
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36.2% to 55.0%, with a mean of 46.4%. The implications of the high
 
yields for the goats given high-energy rations in the feeding trials are
 
discussed in detail in the Feeding Trials section.
 

Animals purchased at Croix-des-Bouquets were weighed after being pur
chased through the traditional bargaining system. The live-weight cost
 
varied from $1.01/kg to $2.00/kg, based on weight at the time of slaugh
ter on the day after purchase. The meat sale price needed to cover the
 
purchase cost on these animals is greatly affected by the carcass
 
yields. If the break-even prices in table 2 are considered in relation
 
to standard meat prices in Port-au-Prince, some buyers, even those who
 
slaughter and sell at retail themselves, would receive a very slim or
 
negative return. For many, recovery of purchase cost hinges on income
 
from the sale of fifth-quarter components (offal, head, feet, and skin),
 
which can range from $4.50 to $5.60 on each animal.
 

Table 2. Price data on goats purchased at Croix-Des-Bouquets.
 

Break-even Price
 
Goat Girth Live Price/kg Carcass Flesh* on Carcass 
No. (cm) Wt.(kg) (live) Yield (%) per kg per lb 

A 1 53 11.00 $2.00 55.0 M $3.63 $1.64 
A 9 60 19.25 1.56 53.4 H 2.92 1.32 
A 10 57 17.55 1.71 52.7 M 3.24 1.47 
A 12 63 19.50 1.33 52.6 M 2.54 1.15 
A 5 58 16.9 1.48 52.3 M 2.82 1.27 
A 8 58 15.75 1.46 51.7 H 2.82 1.27 
B 2 52 12.2 1.55 51.1 M 3.04 1.38 
A 6 59 17.80 1.35 50.0 M 2.69 1.22 
A 11 55 16.75 1.49 49.7 M 3.00 1.36 
B 8 59 17.2 1.51 49.5 M 3.06 1.38 
B 5 55 14.7 1.29 47.1 M 2.74 1.24 
B 11 68 28.10 1.28 46.5 H 2.76 1.25 
A 4 47 8.875 1.58 46.2 T 3.41 1.55 
A 3 57 13.175 1.44 45.9 T 3.14 1.42 
B I 54 13.1 1.37 45.9 M 2.99 1.35 
A 2 55 12.60 1.43 45.4 M 3.14 1.42 
B 12 53 12.9 1.62 44.9 M 3.63 1.64 
A 7 59 17.75 1.35 44.2 M 3.05 1.38 
B 10 67 21.3 1.26 44.3 M 2.87 1.30 
B 3 56 14.0 1.43 42.9 M 3.32 1.50 
B 4 58 18.3 1.36 42.7 M 3.19 1.45 
B 9 63 26.5 1.06 39.8 M 2.66 1.20 
B 6 51 17.7 1.01 37.9 T 2.68 1.21 
B 7 57 15.4 1.55 36.2 M 4.31 1.95 

*Codes: M = moderate; H - heavy; T = thin. 

Prices paid in January and February at Croix-des-Bouquets may have been
 
higher than normal. Cane cutters working for the major sugar producer
 
in the Croix-des-Bouquets area had just been paid, and market observers
 

5
 



indicated that many of them bought goats as a way to bank their income.
 
Thus the competition among buyers of goats destined for slaughter would
 
be increased by persons buying for herd additions.
 

The wide range of carcass yields suggests that it would useful if a
 
price by weight for live animals could be modified by evaluation of
 
potential carcass yields. However, prediction of carcass yield by
 
various live measures has been studied by other researchers and they
 
have found very low predictive value for live-animal measures as they
 
relate to carcass traits (Snowden et al.). Some effort was made in this
 
regard by the project in taking chest girth measures, and subjectively
 
characterizing "meatiness" as heavy, moderate, and thin for the animals
 
purchased in Croix-des-Bouquets.
 

The mean live weight of goats can be fairly reliably predicted by use of
 
chest measurements based on a formula calculated by Winrock
 
International: [(Girth in cm x 0.5025) - 12.28 = weight in kg].
 
However, statistical analysis of these measures indicates that they are
 
no more accurate than live weight to predict carcass yield. The Pearson
 
Correlation Coefficient for girth and live weight and for girth and
 
carcass weight were 0.856 and 0.857, respectively. In both cases the
 
correlations were significant at the 0.05 level.
 

In the subjective evaluation, the three animals characterized as "heavy"
 
had carcass yields in the upper half of the group and the three char
acterized as thin were in the lower half (see column headed "Flesh" in
 
table 2). But in most cases yields were not accurately predicted by
 
this rather subjective method.
 

Purchases were made by two different agents, both Haitians who had
 
previously purchased animals at this market, one of whom was an exper
ienced slaughterer. In fact, the average carcass yield for the group of
 
animals purchased by the slaughterer was only 44%, while the average
 
yield for the other group was 49.9%.
 

The difficulty in predicting carcass yields does not reduce the impor
tance of adoption of sales by weight, especially for individuals who
 
sell at times of financial need and have little bargaining power. The
 
differences in prices noted at the Croix-des-Bouquets market are much
 
wider than are the differences in carcass yields.
 

Restaurant Tests
 

Although goat meat is a favorite of Haitians and is eaten regularly at
 
all levels of society, the traditional methods of preparation offer
 
little variety. In order to consider the viability of increasing the
 
demand for goat meat among more affluent consumers, one hotel and one
 
restaurant agreed to participate in market tests by offering innovative
 
cuts and methods of preparation of goat meat to their clientele. These
 
tests were carried out the last week of January 1987. The meat of
 
animals slaughtered following project feeding trials was used for the
 
tests.
 

The hotel taking part in the test was the Kinam where the menu features
 
traditional Haitian cuisine. When the management agreed to participate
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they indicated they would offer a totally new method of preparation
 
using goat cutlets. However, the dish prepared was billed as "Cotelette
 
de Cabrit a la Creole," and while it was well accepted by the clients,
 
did not represent a significant departure from the usual offerings.
 
Thus, the results of this trial "-re inconclusive.
 

The Cafe Terrasse Restaurant, on the other hand, does not normally offer
 
goat meat on its menu. Using cut-up leg steaks, the chefs prepared a
 
couscous (a dish originating in North Africa, but popular in France and
 
internationally). The success of this test was foretold when the
 
restauranteur offered to regular clients some couscous prepared with
 
meat samples provided prior to the test. The couscous was so readily
 
accepted that the proprietor purchased more goat meat at a market even
 
before the promotion! This restaurant has continued to offer couscous
 
on a regular basis.
 

Liver Pat6 Taste Test
 

Goat liver is not usually sold in butcher shops or supermarkets in Port
au-Prince; it is sold in open markets in the city as well as in rural
 
areas. Livers from the feeding-trial goats were used to prepare a pat,
 
which was offered at a taste test at the K-DIS supermarket on January
 
31.
 

Approximately 200 persons tried the pat6; it was very well received.
 
Although only 21 people filled out the evaluation form, verbal reactions
 
were almost unanimously favorable. Thirty 6-oz. containers of the pat,
 
priced at $1.75 each, were placed on the shelves at K-DIS the day of the
 
taste test. More than half were sold by 5:00 p.m. that day and all but
 
one were sold the following week. A summary of responses to the taste
 
test evaluation are shown 	in table 3.
 

Table 3. Responses to liver pat taste test.
 

Total No. Poor Fair Good Excellent
 
Attribute Responses 1 2 3 3+ 4
 

Freshness 21 2 9 10 
Taste 21 1 12 1 7 
Smell 18 1 2 7 1 7 
Color 18 2 10 6 
General 18 1 10 2 5 

Would buy product? 	 Yes 17 No 2
 

If no, why not? 	 - Odor too strong
 
- Not a liver fan
 

Appendix 1 includes a sample taste-test evaluat on form and the recipe
 
for goat liver pat6. Appendix 2 is an English version of the flyer used
 
to promote the restaurant and taste tests.
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KARKET STRATEGIES
 

Suggested strategies to improve the goat-marketing system require action
 
by different components of society in order to be implemented. They
 
would include those to be implemented or authorized by government insti
tutions; those that would be carried out by private persons or institu
tions at intermediate levels of the market chain, although in some cases
 
groups of farmers may be able to perform such functions; and finally
 
actions that farmers themselves can take to enhance their returns from
 
goat production. In some strategies, action by two or all three
 
components may be involved.
 

General Strategies
 

Eliminate or reduce market taxes. Present tax rates on sales and
 
slaughter of livestock are highly discriminatory against goat sellers.
 
This is demonstrated in table 4, which points up the differences in
 
percentage of animal costs that are represented by the official tax
 
rates on goats and cattle.
 

Table 4. Taxes on goats and cattle as a percentage of sale price.
 

Goats Cattle
 
Sale Slaughter Sale Slaughter
 

Official market
 
taxes* $0.74 $1.14 $1.04 $2.34 ** 

Tax rate as
 
% of prices*** 7.4-3.7 11.4-5.7 0.5-0.3 1.1-0.8
 

*These are taxes outside Port-au-Prince. Taxes in Port-au-Prince are
 
$0.20 higher.
 
**Slaughter tax on young cows is $0.40 additional.
 
***Common sale prices for goats: $10.00 to $20.00; common sale prices
 

for cattle: $200.00 to $300.00.
 

The effective sale-tax rate for goats is 12 to 15 times that for cattle.
 
This situation is exacerbated by the additional payment over and above
 
official taxes commonly demanded by tax collectors on sales. A total
 
"tax" payment of $1.50 or $1.67 may be asked on goat sales, which makes
 
the percentage of "taxes" as high as 16.7% on a $10.00 goat. Thus the
 
smaller, poorer farmer, the one most likely to be selling goats and not
 
cattle, bears the brunt of the tax burden. It is not surprising that a
 
large number of people ,.void paying the sales tax by selling outside the
 
market place, as indicated in the goat-marketing study.
 

The alleviation of this tax burden is the first and foremost recommenda
tion for improving the goat-marketing system. The elimination of sales
 

8
 



taxes on goats is strongly recommended. A second, less desirable option
 
would be to make the tax structure more equitable.
 

It might be argued that sales taxes help prevent improper sales (e.g.,
 
of stolen animals). While it is important that illegal sales or
 
transfer of animats be prevented, the present practice of issuing of
 
"laisser passers" fulfills this role. The laisser passer is issued by
 
the head of the communal section where the goat owner lives, and this
 
individual presumably knows most of the people in his area. The modifi
cation of the laisser passer, to include space to indicate transfer(s)
 
of ownership, and possibly a limited validity period, could prevent
 
illegal sales. The further advantage of this system is that under new
 
election procedures, the section heads will be chosen by local citizens,
 
who would be in a position to guard against abuse of the fee- collection
 
system. It also might be possible to channel some part of the funds
 
thus collected to community development.
 

The second option would be to modify the sales-tax structure for goats
 
to reduce the percentage of sale price that they represent and thus make
 
them more equitable vis a vis cattle taxes. Since cattle prices may be
 
10 or more times greater than goats, taxes also should be levied with a
 
similar differentiation. The following rates are suggested:
 

Sales tax Slaughter tax 
Goat $0.20 $0.40 
Cattle $2.00 $4.00 

While market taxes in many countries are used to improve market infra
structures, this has not been true in Haiti. If taxes on goats are
 
retained, they should be used to improve facilities provided in the
 
market places. However, the modest amount of these taxes appears inade
quate to even cover the costs of administration. It should be noted
 
that the recommendation for elimination or reduction of taxes does not
 
apply to cattle, but that the recommendation on improvement of market
 
places holds for all types of livestock.
 

Sell by weight. Custom and tradition are not amenable to abrupt change
 
and it is not recommended that the use of scales be mandated for arimal
 
and meat sales in Haiti. However, selling live animals and meat by
 
weight is recommended to the extent that it is incorporated into some of
 
the other market strategies suggested in the following paragraphs.
 
These could be gradually adopted and used voluntarily by market agents
 
and institutions wishing to improve services to suppliers and clients.
 
Acceptance of weighing and other new practices will depend on the good
 
faith and honesty of those participants in the market chain who want to
 
establish regular and long-term relationships for the mutual benefit of
 
their own operations, the overall market structure, and the economy of
 
the country.
 

Strategies for the Hinche Area
 

Establish buying points. One market strategy suggested by the results
 
of project tests and research would require an interrelated effort by
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farmers, middlemen, and government. Many farmers indicate a desire to
 
sell animals at locations near their homes. In many other countries
 
buyers and brokers frequently travel to different locations to purchase
 
animals for resale and(or) slaughter in urban areas.
 

As farmers' groups become more developed, they may be able to coordinate
 
and simplify their goat sales by inviting a buyer to their community at
 
regularly specified periods (monthly or quarterly). This establishment
 
of a purchase point would presumably entail the agreement and presence
 
of the section head and, if taxes are still in force, a tax collector.
 
Selling could be by weight or by estimate of weight by girth measure.
 

Designate sales agents. Another marketing option that farmer organiza
tions could consider is the designation of one or two members to act as
 
selling agents. They would take a group of animals belonging to members
 
to Port-au-Prince to sell at Croix-des-Bouquets or to other animal
 
outlets (see sales outlets below)
 

Make credit available. Farmers are known to sell young, small animals
 
when they need cash for school fees or family emergencies. Yet project
 
research has shown that animals less than a year old that are properly
 
cared for gain 1 kg or more per month. If a farmer sells a 7-month-old
 
goat for $9.00 in August, by December that animal most likely would be
 
worth $13.00. If it were possible for community groups or local
 
development agencies to provide limited credit at a rate of 1% per month
 
on the unpaid balance, for example, the farmer who borrows $9.00 in
 
September using the goat as collateral could sell the animal in
 
December, repay $0.45 interest, and pocket the other $3.55. Even at a
 
higher rate of interest of as much as 2% per month, the farmer would
 
realize an important benefit.
 

Such a credit operation would require standard, reliable prices and
 
initial financial support to provide a loan account to begin operations.
 
Such a program should be on a small scale, based on local initiative and
 
control. It is possible that some of the farmers' groups formed to
 
participate in the goat project might be ready undertake such a program
 
in the near future.
 

Slaughter in Hinche for transfer to Port-au-Prince. A more involved
 
option, encompassing the purchase and slaughter of animals, and the
 
transfer of meat to Port-au-Prince, would be beyond the scope of farmer
 
groups at this time. However, a private agency or entrepreneur could
 
offer fair prices and a regular market for farmers in Hinche, and make a
 
good return on meat sales in Port-au-Prince. This strategy would mean
 
establishing contacts with regular buyers in Port-au-Prince, which the
 
goat-marketing study showed would be feasible, and require a vehicle for
 
transporting the meat after slaughter. If there were no refrigeration
 
facilities, it would be necessary to have night-time slaughter and
 
departure from Hinche in the early hours of the morning. The following
 
is an example of potential income from this marketing strategy.
 

A 20-kg goat, purchased for $20.00, with an average carcass yield of 46%
 
(9.2 kg or 20.33 lbs), could provide a gross return of $6.43 on meat
 
alone based on a selling price of $1.30/lb in Port-au-Prince. This does
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not take into account income from the fifth quarter, which could be sold
 
in Hinche.
 

Improve handling/quality of skins. The skins of crossbred goats are
 
larger than the skins of local goats. As more crossbred animals are
 
produced, farmers may find it worthwhile to more carefully remove skins
 
at slaughter and properly treat them. Larger, better quality skins can
 
bring higher prices at the tanneries in Port-au-Prince. Although indi
vidual farmers do not often slaughter, groups of farmers may consider
 
working together to offer high-quality skins and obtain the best prices
 
possible -- either from local brokers or by direct sale in Port-au-

Prince.
 

Strategies for Port-au-Prince Area
 

Several other strategies are available for the Port-au-Prince area that
 
could improve goat marketing from farmer to consumer. As in the Hinche
 
area, present market options are inconvenient and inadequate.
 

Increase market days at Croix-des-Bouquets. The major market for
 
animals from Hinche and the north is so overcrowded that it is difficult
 
to see the animals and to move around. Yet it operates only 1 day a
 
week. All of the other major markets in the Port-au-Prince area operate
 
at least 2 days per week. To alleviate this condition and make it more
 
convenient for both buyers and sellers, one or two market days should be
 
added at Croix-des-Bouquets.
 

Establish live-animal sales outlets. Poor slaughter facilities and lack
 
of effective sanitary and health controls deter many Haitians from
 
eating meat from a goat that they have not seen slaughtered. Many
 
people have mentioned the difficulties of buying at Croix-des-Bouquets,
 
or that they drive some distance from Port-au-Prince to smaller markets
 
to buy goats. Farmers with some land in the Port-au-Prince area could
 
keep goats on their property to sell to this clientele. Buyers could
 
select live animals to purchase, then have them slaughtered any day of
 
the week.
 

A sales outlet as described could also receive animals 7 days a week,
 
and persons shipping live animals from the Hinche area, especially
 
improved breeds, could make arrangements to sell and deliver to the
 
outlet, perhaps on a regular or contractual basis.
 

Improve slaughter facilities. Although more difficult and expensive to
 
implement than the prior suggestions, the needs for better slaughter
 
facilities in both urban and rural areas and for increased health
 
measures must not be ignored. The revenue from slaughter taxes could be
 
used to provide adequate slaughter locations and for inspection of
 
animals by health or veterinary officials. Such measures would be pri-
marily under government jurisdiction. An improved slaughter facility
 
also could be established under the auspices of a private organization
 
or individual. A facility guaranteeing clean, inspected meat could earn
 
a reputation and build a market to expand the purchase of goat meat by
 
retail outlets.
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Promote quality meat and specialty cuts. Goat meat now represents only
 
a small part of meat sales by many butcher shops and supermarkets.
 
Specialty cuts of goat meat with a differentiation in price are rarely
 
found. Retailers and restaurants hesitate to buy meat from vendors they
 
do not know. Market tests indicate that there is potential for
 
increased sales of goat meat and a demand for innovative methods of
 
preparation. Slaughterers and handlers in rural areas and near Port-au-

Prince should be able to carve out new or expanded markets by establish
ing their credentials and supplying quality meat. Promotion and active
 
buying of animals that produce this meat will provide an important
 
impetus for farmers to upgrade their production and improve sales.
 

Develop exports. Adoption of some of the strategies outlined above
 
would facilitate Haiti's ability to supply foreign markets for goat meat
 
and skins. However, restrictions now in force block development of
 
sales to other countries. The lack of USDA-approved slaughter facili
ties prevents the exploitation of known meat export markets in the
 
United States, especially Puerto Rico, and other Caribbean countries as
 
well. At the present time, only one company, HAMPCO, has adequate faci
lities that could be approved for export to the United States. Most
 
other countries are known to follow the U.S. regulations on meat
 
imports. In order to export, an institution must request authorization
 
and underwrite the expense of a visit from a USDA representative. In
 
addition, tissue samples must be examined on a regular basis at an
 
approved laboratory. It is understood that a laboratory in the
 
Dominican Republic has recently been approved for this purpose.
 

In addition to obtaining export approvals, the exporter needs to estab
lish internal marketing links similar to those discussed for domestic
 
markets. The current price paid for goat meat imported by Puerto Rico
 
is reportedly $1.60/lb fob (free on board). This price should enable
 
exporters to pay a fair price to producers. Larger animals mean reduced
 
slaughtering and handling costs per unit of weight, so the possibility
 
of paying premium costs for above-average animals would benefit farmers
 
and encourage better long-term productivity.
 

At the present time, only fully tanned goat skins produced by Cuir
 
Hawtan are eligible for export from Haiti to the United States. Author
ization for untanned skins and handicraft products made of processed
 
skins with the hair on can be obtained only wIen the U.S. Public Health
 
Service can verify that Haitian products are not contaminated by
 
Bacillus anthracis (anthrax). Laboratory tests in the early 1980s
 
showed a contamination rate of 27%. The Director of the Quarantine
 
Division of the U.S. Center for Disease Control, Dr. Lawrence Farer,
 
indicated in a telephone conversation in December 1986 that a review of
 
this matter would be considered if an appropriate request was made for
 
new tests.
 

Efforts to obtain such tests would need to be coordinated by Haitian
 
officials and interested individuals in the private sector. If health
 
clearance could be obtained, it is believed that there would be a good
 
export market for handicraft items made from goat skins, especially
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rugs. Tanneries and leather manufacturers outside of Haiti could be a
 
market for Haitian goat skins, too.
 

Should laboratory findings indicate the continued presence of anthrax,
 
efforts to eliminate it should be given the highest priority. Not only

is it a human-health hazard, but it also restricts a potential source of
 
foreign exchange and economic development.
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APPENDIX 1
 

Taste Test Evaluation Form and Recipe for Goat-liver Pat6
 



I. Taste Test Evaluation Form
 

Comment Evaluez-vous ce pat6 de foie de cabrit? (Encerclez vos choix
 
ci-dessus.) 

How do you rate this liver pat? (Circle below) 

Caract~ristique Mauvaise Acceptable Bonne Excellente 
Attribute Poor Fair Good Excellent 

Fraicheur 1 2 3 4
 
Freshness
 

Goft 1 2 3 4
 
Taste
 

Ar6me 1 2 3 4
 
Smell
 

Couleur 1 2 3 4
 
Color
 

G~nral 1 2 3 4
 
Overall
 

Acheteriez-vous ce produit s'il 6tait disponible au supermarch6?
 
Would you buy this product if available in this store?
 

Oui (Yes) Non (No)
 

Si la reponse est non, prihre d'expliquer:
 
If no, why?
 

Recipe for Goat-liver Pat6
 

1 lb goat liver cut into several pieces (approximately one liver)
 
1 T butter
 
3 T mayonnaise
 
4 T butter
 
1 T minced onion
 
8-10 drops Tabasco Sauce
 
1/2 t salt
 
1/2 t dry mustard
 
dash pepper
 

Cook liver over medium heat, covered, in I T of butter, stirring
 
occasionai'y until brown. Put liver through meat grinder; blend with
 
remaining ingredients. Place mixture in plastic cup(s) or mold, depend
ing on size of serving desired. Chill several hours. Carefully
 
unmold. Garnish with snipped parsley, snipped chives or chopped hard
cooked egg. Serve with french bread or crackers. (This recipe makes
 
approximately 24 ounces of product, enough for four 6-oz servings.)
 

Cost of ingredients (except liver) and packaging approximately $1.75 for
 
one recipe. Liver cost: $1.10 to $1.80.
 



APPENDIX 2
 

Promotional Flyer for Restaurant and
 
Taste Tests (English Version)
 



D INING E OUTDLE? 

Enoy. Haiti's favorite meat REe2ared in innovative wavs! 

Beginning January 29, 
1987 two fine restaurants are offering
 
special dishes for your eating pleasure.
 

K<3 IA M HOTE =-L- (-CA= ='-F TE RRAz jS SE 

Rue Lamarre 
 Rue Ducoste (Air France Bldg.)

Petionville 
 Champs du Mars
 
12:00 Noon - 10:00 PM 
 11:00 AM - 6:00 PM
 

For another new taste sensation -


Try the pate de foie de cabri on Saturday, January 31 
at
 

K-D I S SU=ERFMRKET 

Delmas
 

11:00 AM - ? 

These market tests are being carried out in collaboration with
 
the Haiti Goat Production Improvement Program. 

The program's goal is to improve farm family income and nutrition 
through improved goat raising and production systems. Project

activities include production and distribution of genetically

improved breeding stock to participating farmers, training and

extension activities to advance small 
producers' skills in
 
raising goats, feeding and forage trials. 
The project goal can
 
be achieved only if better producers find a ready market.
 
Research on 
current marketing practices and development of new

marketing strategies are also important aspects of the project.
 

Headquartered at 
the Ferme de Papaye, in the Central Plateau, the

Goat Production Improvement Program is being implemented by the

Ministry of Agriculture, Natural Resources and Rural 
Develupment,

and Winrock International 
Institute for Agricultural Development.

Financial assistance provided by 
a USAID grant (1984-1987).
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