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14.1 L ear ning Obj ectives:

1.

2.

to be able to describe the factor s affecting animal production per se;

to be able to describe how these factor s affect the management of
wild or non-domesticated animals reared in captivity;

to be able to apply the knowledge of these factors to the development
of intensive animal production systems for non- domestic species
reared in captivity;

to become familiar with some appr oaches at developing intensive
species production modeling;

to become familiar with some r ationale behind intensive or semi-
intensive wildlife production/far ming;

to be able to explain the threats to wildlife and wildlife farming in
Latin America and the Caribbean, and to be able to explain some of the
alter native solutions;

to be able to explain the value placed on Wildlife worldwide.

14.2 How isthis Unit Organized?

In this section / unit we would first attempt to establish the philosophical
basis used in approaching animal production . Thisis based on two pillars:

- an understanding of the factor s affecting animal production and
- the physiological states of the animal speciesin question.

What needs to be noted is that there is an interaction between the above two;
and this interrelationship will determine the nature of the production system.
The reason for thisis that at each physiological state the effect of each factor
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is different OR the needs of and the threats to the animals’ survival are
different.

We would then proceed to discuss the items under each of the objectives
outlined.

14.3 Factor s Affecting Animal Production:

There are five (5) factor s affecting the production of any animal species.
They are:
Biological Factors
1) Nutrition and Feeding
2) Breeding and Reproduction
3) Health and Disease
Economic Factor
4) Economic and Socio-economic
Environmental Factor
5) Housing and Environment: Comfort needs

14.4What is“ @’ or “ the” Physiological State of an animal?

Before we attempt a definition it is essential that we first put
the amimnall in question into perspective. To begin with we would first need
to know the following about the animal:

- the species

- its’ sex

-isitinearly growth?

- isit in late growth?

- isit undergoing puberty or undergoing the changes necessary for going into
the reproductive phase of life?

- isthe animal being prepared for reproduction?

- what isits’ reproductive state?

- what isits’ productive state ( or growth state or desired growth rate)?
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- isit aworking animal and what type of work is it doing ?
- what is the weight of the animal?

The physiological state of an animal can be seen therefore as a description of
an individual animal or animals within a similar, within a species, from the
standpoint of their stage in their life cycle or productive state. This would
then indicate to the animal manager or production facility developer what the
amimnalls’ needs would be for :

- Nutrients

- Housing and environmental comfort

- Disease prevention

- Reproductive management and

- Marketing the animal products.

Why would the nutrient needs of ruminant animals change at different
physiological states?

Wood, A.; Garcia, G. W. and Osuji, P. O. (1983):

"Relevant feeding systems for beef and milk production in the Caribbean".
In: Feeding of Animals in the Caribbean (Proceedings of a Workshop
sponsored jointly by CARDI and SFC - April 11-16, 1983) edited by F.
Neckles, W. Cateau, and D. Walmsley. UWI Faculty of Agriculture, St.
Augustine, Trinidad & Tobago. pp. 73-81

Each physiological state of an animal creates different types of demands for
the animals’ comfort, well-being, and productive capability. Thisisin
response to the animals' immediate needs for maintenance , growth and
reproduction.

14.5 The effect of the Factors Affecting Animal Production on Wild
Animals Reared in Captivity:

In the wild the animals live within a habitat. In this habitat
- they have a place to live and are kept comfortable (housing )
- they get their food (nutrition and feeding )
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- they are able to make their nests or reproduction sites for caring for their
young and they are able to locate suitable mates (_breeding and

r eproduction)

- they are freeto move within their habitat and are able to avoid diseases and
predation ( disease prevention and control ) .

Therefore when wild animals are kept in captivity all of the above hasto be
supplied, so that the captive rarer now has to ensure that all the functions
performed by the habitat will now be met by the new captive environment.

14.6 Intensive Animal Production Systems:

Intensification

This involves the bringing together of many animals in a single location or in
close proximity to each other with consequent problems.

Features of intensification:

- use of limited land

- high animal to land ratio

- high levels of technical and managerial inputs are required
- variable quantities of capital outlays are required

- labor demanding

- expected product output required.

The Implications of I ntensification on Production

- Animals have to be fed and watered with timely waste removal.

- Preventive technigques have to be instituted to avoid introduction and rapid
spread of diseases.

- Animals' social behavior need to be considered and provisions made for the
animal social needs to be met.

- The design of the housing plays a key role in facilitating all of the above.
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14.7 The Role of Housing and Equipment under intensive systems of

production

1]  To protect the animal from the environment and predators.

2] To ensure the timely and controlled supply of feed nutrients and water.

3] To exclude disease causing organisms and to eliminate or minimise

the possibility of and spread of diseases.

4] To protect the animals from trauma.

5] To protect man and to facilitate the ease of handling of animals
through:
- special features and considerations for handling , restraint and
treatment of animals,
- having the animals arranged into different physiological states.

6] To facilitate timely and efficient removal of waste.

7] To enable the grouping of animals into manageable units which could
make the easy observation of animals individually,

8] To enable the easy handling of animals for either product collection
(e.g. eggs) and or the sorting of animals for marketing,

9] To modify the environment to alleviate any stresses which would be
constraints to productivity,

10] To provide specialist type of equipment to facilitate slaughter and

processing.

Key elements of livestock housing under intensive conditions

1]  Water Supply
- Source; availability; method of transport [gravity, public supply,
pumped]

2] Power Supply
- Public; Generator; Solar power; Wind; Water; Biogas

3] Enclosure, Housing and or handling requirements based on species
needs.
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14.8 Approaches at Non-Domestic Wild Animal Production
I ntensification:

Earlier the concepts for designing an animal production system were outlined.
Figure 1 presents this graphically. We are sometimes asked to design a
system without all the system’'s components being known. What we should
then try to do is to gather al that is known about a more popular related
species within the same family as follows:

- the nature of the digestive system [ Digestion and Feeding |

- the nature of the habitat and nesting sites of the species under consideration
[ Housing and Environment |

- the reproductive system and habits [ Reproduction and Breeding |

- the social habits

- diseases which affect the species [ Disease Prevention and Control ]

A further consideration.....
- The obj ectives of the production system must be clearly established from
the start to identify which physiological states would have to included in the
model.
- The source of the animals for the production system to be established needs
to be identified:

- Wild Caught Captive Breeders

- Wild caught juveniles for growth

- Management of all physiological states

- Other?
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14.9 Conceptsin Developing I ntensive Animal Species Production
M odeling:

CONSIDERATIONS FOR SPECIES PRODUCTION MODELING
The Species:

[1] The Objectives of the Production System or M odel
[11] The Species Life Cycle
[111] The Physiological States for the Production Flow
[1V] Perfor mance Coefficients or Growth Parameters
[V] Reproductive Parameters
[VI] Animal Specific Needs asinfluenced by the Factors
Affecting Animal Production
Needs: Housing-
Nutrition and Feeding-
Health and Disease Control-
Reproductive M anagement-

[VII] Animal Behavior and Sociology
[VIII Design of the Physical Environment Required
[1X] M anagement Routines Required

- Daily

- Weekly

- Monthly

- Seasonally

- Annually

Variable | nputs Required

Output Expectations of the M odel/

Production Process Flow
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OBJECTIVESOF THE SYSTEM

FACTORSAFFECTING ANIMAL PRODUCTION

THE PRODUCTION SYSTEM

THE PHYSICAL ENVIRONMENT OF THE FACILITY

THE ANIMAL
The Species
Life Cycle
Physiological States
Performance Coefficients

Animal Behavior and Psychology
Animal Production Needs
Housing
Feeding
Health
Reproduction

RPPPR PRAARARAPPPPPPPPPPPPPPPPPPPRAAIRRERARRAPPL PP b

MANAGEMENT ROUTINES
Daily, Weekly, Monthly, Seasonally, Annually

Figure #1: Conceptsfor developing an animal production system for any speci

ES
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14.10 Some Rationale behind I ntensive/ Semi I ntensive Wildlife
Production/Farming:

Brown et Al (1994) reported that from a survey of fifteen (15) wildlife
farmers in Trinidad there were two main types of farmers. hobbyist and
commercial farmers.

The former viewed the animals as pets, while the latter reared the animals
primarily for the meat, the by-products such as the hides were utilized to
some extent.

A review of the literature available in Trinidad & Tobago on wildlife and
wildlife farming revealed that in addition to providing recreation and food,
wildlife farming could contribute to the socio-economic development of rural
communities. This activity provided supplemental income to the farmer and
generated additional employment. The export of wildmeat and animals for
pets (caged birds, reptiles such asthe  Boa constrictor constrictor and
Caiman crocodilus) isaso possible. Wildlife farming can also be
integrated into mixed or sustainable farming practices. Research and
educational opportunities in wildlife farming are vast.

Captive bred stock will prevent the possible extinction of the indigenous
animal wildlife species. These animalsinclude the agouti ( Dasyprocta
leporina ), lappe ( Agouti paca), cocrico ( Ortatis ruficauda ) and the
deer (Mazama americana ).

It will also ensure that there will be a gene pool inthewild for future work in
the improvement of the captive reared wildlife stock. It was concluded that,
wildlife farming had a multi-purpose role to play in Trinidad & Tobago and

should be encouraged.
Intensive Wildlife Production Module IV Unit 14: Introduction to Species Production Modeling
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14.11 The Evolution of Wildlife Farmingin Trinidad & Tobago

Hislop (undated, @), defined wildlife farming as the rearing or keeping of
(game) animals for the purpose of captive breeding. In Trinidad & Tobago
these game animals have included the following :

(i) - agouti (Dasyprostya aguti now D.leporina),

(i) - aligator / spectacled caiman (Caiman sclerops)

(ili) - cocrico (Ortalis ruficauda ),

(iv) - deer/ red forest brocket deer(Mazama americana ),

(v) -iguana(lguana iguana),

(vi)  -lappe/ spotted paca (Agouti paca ),

(vii) - manicou/ black eared opossum (Didel phis marsupialis
insularis),

(viii) - morocoy (Geochelene spp ),

(ix) -tattoo/ nine banded armadillo (Dasypus novemcinctus),

(x) - wild hog/ quenk/ collared peccary ( Tayassu tajacu ).

Persons who have kept and successfully reared the species mentioned above
or any other non-domestic species, may be considered a"Wildlife Farmer."
There appears to be two categories of wildlife farmers, the hobbyist and the
backyard farmer (Hislop, undated, b; Hislop,1987). James (1988) reported
that captive rearing of wildlife has been practiced in many rural communities
in Trinidad & Tobago for several years. Thiswas carried out as an
underground operation because of the fear of prosecution.  Asibey (1986)
suggested that there was no legal prohibition against the keeping of game
animalsin captivity. However, wildlife farmers should not dispose or trade
their animals during the closed hunting season (i.e. April 1st. to September
30th. annually). James (1988) indicated that international conservation and
international development organisations have begun to lend support to captive-
breeding of wildlife as a basis for food production. These included the

I nter national Union of Nature and Natural Resour ces; the Smithsonian

I nstitute; and United Nations Food and Agriculture Organisation.
Recently several governments, including that of the Republic of Trinidad &
Tobago have become aware of the importance of wildlife farming as aform
of economic activity to be exploited or explored by rural communities,
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Official sanctioning and encouragement of wildlife farming has led to the
discovery of alarge pool of active farms. These farms were run mainly as
hobby units for recreation and after retirement, or as a peasant/ subsistence
type operation to supplement incomes. With Dr. Asibey's encouraging
initiatives, co-operation among existing farmers was fostered through the
formation, in 1984, of the Wildlife Breeders and Far mers Association.
This association provided the ideal avenue for co-operation between the
Ministry of Food Production Lands and Marine Resources and wildlife
farmers, which continued to flourish to the present. The support of the
Wildlife Section of the Forestry Division in the Ministry of Agriculture under
the direction of Dr. Carol James has been encouraging.

14.12 Therole of wildlife farming:

An examination of the literature suggested that wildlife farming has a
multipurpose function in society. The roles of wildlife farming can be
categorized into the following:-

production of food and commercia products;

economic opportunities,

rural development;

recreation and aesthetics;

religious activities;

biological pest control;

integrated farming;

education; and

conservation benefits.
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14.13 Threatsto Wildlife and Wildlife Farming

THREATSTO WILDLIFE IN GENERAL WITH SPECIFIC
REFERENCE TO THE NEO-TROPICS [Caribbean, Central and South
Americal

Most wildlife in the New World [Neo-Tropics] are being threatened or
endangered for the following reasons. Human/ Biotic Factors, Pollution and
Micro-Climatic changes.

1] Human/Biotic Factors

As human populations increase so does the need for additional housing
settlements. "Towns and suburbs gradually encroach on the natural forests
and bush-land areas thereby destroying the natural habitat of the wild
animals."* The forested areas where these animals make their home is not
only threatened by the clearing of land for the construction of housing, but
also from the building of motorways and access roads which fragments their
natural habitat.

In many small island states the aim to become self-sufficient in food
has led to more land being devoted to agriculture. New areas are being
rapidly developed in an attempt to supply these countries with food.
Additionally, the removal of timber from the forests and forest fires have
created less obstacles for hunters as well as habitat destruction.

Other major causes for the decline in the number of Agouti are over-
hunting and indiscriminate killing. Some hunters disregard the illegality of
hunting in the closed season and kill animals that may be potentially fertile or
pregnant. Thisis compounded by the willingness of members of the society
to support the trade.

! R. Holmes, "Our Duties to Endangered Species', Conservation and Values.

(Colorado: Colorado University Press, 1998) 57.
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2] Pollution

When the human population disposes of refuse using unsanitary or
environmentally hazardous methods, there are negative effects on
preservation of al wild animals.

3] Micro-Climatic Changes

Micro-climatic changes due to natural or manmade involvement have
impacted negatively on the survival of the wildlife. It has lessened the
available land space by creating longer rainy seasons and increasing the daily
temperatures. This can lead to flooding in forested areas and the destruction
of flora and fauna.

14.14 SUMMARY OF ALTERNATIVE SOLUTIONS

In an effort to halt the decline of the wildlife population, several
solutions are being suggested.

14.14.1. A SUGGESTED STRATEGY FOR WILDLIFE UTILIZATION
IN LATIN AMERICA

Ojasti (199?) working in Venezuela has proposed wildlife management
strategies for Latin America[of which most are the Neo-tropics] and the
elements of this strategy are as follows:

TOTAL PROTECTION

PROTECTED AREAS

SPORT HUNTING

CAPTIVE BREEDING

EXTENSIVE MANAGEMENT OF COMMERCIAL SPECIES
ENVIRONMENTAL EDUCATION

RESEARCH

WILDLIFE PROTECTION SERVICES

OTHER STRATEGIES.

CoNoUR~wDdDE

2
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14.14. 2. A SUGGESTED STRATEGY FOR TRINIDAD AND TOBAGO
[A SMALL ISLAND STATE]

The Strategy we are suggesting for the Peccary for Trinidad and Tobago
which is a small island state contains the following elements:

=

Enforcement of the Land Use Zoning Laws.

Enforcement of the Wildlife Conservation Laws with increased
penalties.

Enactment of new Pollution laws.

Establishment of Wildlife Emergency Relief Centres.

Education of the population, and

Establishment of Captive Breeding Centres/ the Empowering of
Farmers to produce wildlife and in particular, the Peccary and other
desirable wildlife species.

N

oukrc®

1] Enforcement of the Land Use Zoning Laws

There are enacted laws that have prescribed land use in order to
preserve the natural habitat of many species of wildlife. These laws have not
always been enforced. Unless the situation changes land use zoning will
continue to be problematic and not be of any real benefit to conservation.

2] Enforcement of Wildlife Conservation Laws

In some small island states there is incorporated into the wildlife laws
protection for all wildlife against hunting. In Trinidad and Tobago the
Peccary needs special attention because of its threatened status. The
enforcement of these laws is weak, while the monetary rewards after breaking
these laws are high and the law enforcers have become customers and
consumers of the lawbreakers. The need for higher monetary penalties
accompanied by long terms of penal punishment, for both the lawbreakers
and guilty law enforcement officers, may deter them from continuing the
trade. This however may be combated by the demand for Agouti meat by all
levels of society.
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3] Enactment of New Pollution Laws

The enactment of new pollution laws with an emphasis on industrial
disposal of waste, is critically needed in many countries. Excessive penalties,
including permanent closure of the industry would be introduced to deter the
indiscriminate dumping of effluent into water sources. Additionally, the
burning of waste that causes air pollution would be included in these laws.
However, in the legislative process, there is the human element, which too
often is easily compromised.

4] Establishment of Wildlife Emergency Relief Centres

Wildlife emergency relief centres, once developed, can assist in the
protection and rehabilitation of wildlife. These centres would be established
in populated areas near to forests to allow the retrievers easy access. Their
services would include a mobile unit to recover wildlife from homes, disaster
areas and young, orphaned by hunters. The rehabilitation centre will act as
the repository. This solution is costly and the human element poses the threat
of compromise.

5] Education of the Population

Public education with special emphasis on hunters, is an existing
program, unfortunately this has had minimum impact on the general trends.
Ignorance by the status quo of the Peccary and other wildlife species and the
monetary gains associated with the wildlife trade has rendered the education
of commercial huntersinvalid. However this booklet hopes to contribute to
this effort.

6] Establishment of Captive Breeding Centres/ the Empowering
Farmers to produce Peccary

The establishment of captive breeding centres where young adult male
and female animals will be housed, is the recommendation of choice, for
severa reasons. Thiswas recommended by Hislop (1989), eleven years
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ago! 113 Firstly, this would lend itself to intensive production. Secondly the
centres will provide protection and a healthy environment for reproduction.

“Predictable reproduction models will alow correct charting and knowledge
n4

of the animal’ s cycle.

Figure 1: Peccary Breeding Colony at the Emperor Valley Zoo in Trinidad and
Tobago, W.I..

Because the centres could be housed at stations that are already
established and associated with the conservation, protection and reproduction
of wildlife, such as the Emperor Valley Zoo and the OTF-APL [in Trinidad
and Tobago], trained staff will be available to address medical and behavioral
concerns. Thisisthe role in conservation approach which zoos could take.
These centres will also act as relief centres for orphaned and traumatized
animals, so rehabilitation and restoration of the animals can be handled in a
proper manner with security measures already in existence. This type of
facility will ensure that the threat of human compromise is avoided through
the existing security measures at the Zoo.

% Hislop (1997):
4 C.G.C. Rawlins, “Zoos and Conservation: The Last 20 Years.” Advancesin Animal

Conservation. (London: Zoological Society of London, 1984) 83.
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Additionally private persons and farmers could be encouraged to
produce and manage the Agouti commercially, thereby decreasing the
dependence on the wild. Figure 1 shows that some farmers are aready doing
so. The establishment of the first captive breeding centre could be
constructed under the umbrellaof The OTF-APL and aZoo. This could
become the blueprint for the other centres throughout the country where State
institutions exist. This will provide the animals with professional health care
by trained staff and security from attack by hunters through the security
mechanisms, already established at the Zoo.

14.14.3. THE STRATEGY FOR WILDLIFE CONSERVATION IN
FRENCH GUYANA CONTAINS THE FOLLOWING ELEMENTS

In French Guyana hunting is allowed year round, but animals are categorized
into three categories with the following constraints:
- Animals which are Red listed and cannot be hunted, these are the
Fully Protected Species,
Animals which can be hunted but for personal use only/ not to be
traded, Hunting permitted but not for trade and
Animals which can be hunted and traded, (Richard-Hansen and
Hansen, 2002).

Eight (8) species of mammals can be hunted and traded locally and they are:
Collared Peccary [Tayassu tajacu]

White Lipped Peccary [ Tayassu pecari]

Tapir [Tapirus terrestris]

Paca [Agouti paca]

Agouiti [Dasyprocta leporina]

Capybara [Hydrochaeris hydrochaeris]

Nine Banded Amadillo [ Dasypus novemcinctus]

Amadillo [Dasypus kappleri]

N~ E

The above species has been reported to account for 73% of all mammalian
catch from a study on animal biomass harvested in the Brazalian Amazonia.
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The Collared Peccary accounted for 18.3%, and this was equivalent to 27,065
tonnes harvested annually by the low-income rural population”.

14.15. SOME SPECIESWITH POTENTIAL FOR WILDLIFE
FARMING IN TRINIDAD AND TOBAGO AND FRENCH GUYANA

Captive bred stock will prevent the possible extinction of the indigenous
animal wildlife species. In Trinidad and Tobago these animals include the
Agouti ( Dasyprocta leporina), Lappe (Agouti paca ), Cocrico (Ortatis
ruficauda ) and the Deer (Mazama americana). But in Guyanaon the
South American mainland these animals are plentiful. In the other islands of
the Caribbean other useful species include the Mountain Chicken
(Leptodactylus fallax) in Dominica; the Jamaican Rock Iguana (Cyclura
collie) and the Bahamian and Jamaican Hutia (Geocapromys brownii) in
Jamaica. These latter two are on the world list of endangered species.

Wildlife Farming could also ensure that there will be a gene pool in the wild
for future work on the improvement of the captive reared wildlife stock. It
was concluded that, wildlife farming had a multi-purpose role to play in
Trinidad & Tobago and should be encouraged.

® Peres, C. A. (1999): Effects of Subsistence Hunting on Vertebrate Community
Structure in Amazonian Forests. Conservation Biology 14: 240-253.
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The Value of Wildlife

Chardonet, des Clers, Fischer, Gerjold, Jori and Lamarque (2002)° have
categorized the value of wildlife under the following headings:
1] The Economic Importance of Wildlife
v Non-consumptive uses
v Consumptive Uses
o Wildlife Products
§ Products from Live Animals
§ Products from Dead Animals
o Wildlife Farming
o Wildlife Hunting
§ Subsistence Hunting
§ Commercial Hunting
§ Sport Unting
o Wildlife Husbandry
o Wildlife Ranching
§ Reindeer Herding
§ Game Ranching

2] The Nutritional value of Wildlife
3] The Ecological Role of Wildlife
4] The Socio-cultural significance.

Inthe USA in 1996 it was estimated that 35.2 million individuals fished, 14
million individuals hunted, 9.5 million individuals hunted and fished, and 62.9
million individuals participated in at least one type of wildlife viewing activity
[Chardonet et a (2002) citing Anon (1996)]. They also reported that the total
expenditure on all wildlife related activities in 1996 was estimated at US$101
billion. These type of records are not available from within the neo-tropics
very easily.

The non-consumptive use of wildlife are associated with viewing wildlife and
this generates revenue through money spent on accommodation,

® Chardonet, Ph., des Clers, B., Fischer, J., Gerhold, R., Jori, F. and Lamarque, F. (2002): The Value of

Wildlife Rev. sci. tech. Off. Int. Epiz. 21 (1): 15-51
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transportation, food, equipment and miscellaneous goods used by individuals
enjoying wildlife activities.

14.17. What will follow?

We would now continue this module by introducing you to what we know
about the production systems development for the following non-domestic
animals:
Rodents:  Agouti ( Dasyprocta leporina )

Capybara ( Hydrochoerus hydrochaeris )

Reptiles:  Iguana ( Iguana iguana )
Red tailed Boa ( Boa constrictor constrictor )

Marsupial: Opossum ( Didelphis marsupialisinsularis )

Aquatic.  Cascadura ( Hoplosternum Littorale)
Tilapia ( Tilapia nilotica )

14.18. References:

Brown, Roxann, C. ; Garcia, G. W.; Manick, M.; and Poujade, S ( 1994)- A
Case Study: Wildlife Farming in Trinidad.. Proceedings of TA 2000,
Tropical Agriculture Special Edition 171-174

Intensive Wildlife Production Module IV Unit 14: Introduction to Species Production Modeling
Gary W. Garcia 11/22/2004 23

PDF created with FinePrint pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

