
BIBLIOGRAPHIC DATA SHEET 1.CONTROL NUMBER 12. SUBJECT CLASSIFICATION (695)IPN-AAH-958 AL00-5000-G324 
3. TITLE AND SUBTITLE (240) 

Agricultural sector assessment; livestock subsector for Haiti
 

4. PERSONAL AUTHORS (100) 

Conrad, J. H.
 

5. CORPORATE AUTHORS (101) 

Fla. Univ. Animal Science Dept.
 

6. DOCUMENT DATE (110) 7. NUMBER OF PAGES (120) 18.ARC NUMBER (170)
1979 72p. HA636.C754 

9. REFERENCE ORGANIZATION (130) 

Fla.
 
10. SUIPPLEMENTARY NOTES (b00) 

11. ABSTRACT (950) 

12. IESCRIPTORS (920) 1. PROJECT NUMBER (150) 
1Haiti Animal nutrition 
Livestock 
Sector analy Ais 

Farming systems 
Government policies 14. CONTRACT NO.(140) 15. CONTRACT 

AoIf;v', production AID/ia-C-1261 TYPE (140) 

16. TYPE OF DOCUMENT (160) 

All) t (j 79) 



AGRICULTURAL SECTOR ASSESSMENT
 

LIVESTOCK SUBSECTOR
 

FOR HAITI
 

By
 

Joseph H. Conrad
 
University of Florida
 

Contract AID/LA-C-1261
 



AGRICULTURAL SECTOR ASSESSMENT
 

LIVESTOCK SUBSECTOR
 

FOR
 

HAITI
 

Report Prepared for the
 
U.S. Agency for International Development
 

by
 

Joseph H. Conrad
 
Professor of Animal Nutrition and
 

Coordinator Tropical Animal Science Programs
 
Department of Animal Sciences
 

Center for Tropical Agriculture
 
Institute of Food and Agricultural Sciences
 

University of Florida
 
Gainesville, FL 32611
 

PIO/T No.: 521-003-3-80011
 
Project No.: Technical Support 521-000
 
Project Title: Agricultural Sector Assessment
 
Contract: AID/LA-C-1261
 



TABLE OF CONTENTS
 

Page
 

Introduction ............. ............................ 1
 

Schedule of Activities and Contacts ........ ................ 2
 

Overview ............................................. 4
 

I. 	 Watershed Areas........................ 5
 

Environmental Interaction and Balance of Human Population,
 

Relative Efficiency of Labor and Land Resources as Marketed
 

Role of Livestock in the Economy ........ ................ 5
 

Management Methods of Livestock ........ ............... 6
 

Animals and Land ........... ....................... 8
 

through the Present Livestock Management Systems ... ....... 9
 

Potential of Livestock Enterprise Development .... ......... 10
 

II. 	Policy Reformulation . ..... . . . . . . . . . . . . . . . . . . 15
 

National Purpose ......... ........................ . 15
 

Objectives of GOH Interventions ...... ................ 15
 

Areas of Intervention ........ ..................... . 17
 

III. Alternate Strategies of the Government of Haiti's Intervention . . . 19
 

a) Determine the actual role of different types of livestock
 
in small farm systems in the seven different watershed areas
 
of Haiti .......................... 19
 

b) Improved nutrition and iranagement with emphasis on utiliza
tion of crop residues and by-products .... ............ . 19
 

c) Genetic improvement and selection are needed to accompany
 
improved nutrition a.id management ..... .............. . 20
 

d) Conduct adaptive research which will identify the appropriate
 
technology for the various types of livestock on small
 
farms............ ............................ .21
 

e) Provide technical assistance along with suitable credit for
 
the livestock enterprise ...... .................. . 22
 

IV. Institutional Support Required to Implement the Alternative
 
Strategies ............................. 24
 

Appendix 1 ............................. 27
 

Appendix 2 ............ ............................. . 32
 

Appendix 3 ............ ............................. . 36
 



TABLE OF CONTENTS (cont.) 

Page 

Appendix 4 .... .............................. 

Appendix 5 ........... ............................. ... 48 

Appendix 6 ............ ............................. ... 51 



INTRODUCTION
 

The specific assignment covered in this report was to provide an assess
ment of the livestock and sub-component of the Haitian Agricultural Sector
 
Assessment which was being prepared in Haiti. 
A draft of this report was
 
received by USAID/ADO/Port-au-Prince, 
as indicated by a letter from Mr. Wil

liam Garvey/ADO dated May 23, 1978, which read as 
follows:
 

"Many thanks for sending u5 an advance copy of your report
on the Haiti livestock sector. 
 It arrived in time for
Clarence Zuvekas 
 to take back with him for incorporation

in the overall ag sector assessment.'
 

This final report is to fulfill the 
terms of the contract.
 

This report assesses livestock as integral parts of complex animal/
 
crop farming systems rather than animal production as separate systems.
 
This approach recognizes that livestock ari important and that the cropping
 
systems used greatly influence the kinds and numbers of livestock produced
 

becaise of land, labor, crop residues and other available resources.
 

Five alternative strategies are 
suggested in this report for the Govern

ment of Haiti. Briefly, these are:
 

a) To determine the actual role of different types of livestock.
 
b) To improve nutrition and management by emphasizing utilization
of crop residues and by-prcducts.
 
c) To initiate long-range genetic improvement and selection programs.

d) To conduct adaptive research which will identify appropriate tec;h

nology.
 
e) To provide technical assistance and supervised credit to producers
of livestock on small 
farms.
 

The appendices present 
some background information to indicate previous
 
studies have been conducred on 
the livestock situation and factors limiting
 
its improvement. This information also helps 
to justify alternative strate

gies as outlined.
 



SCHEDULE OF ACTIVITIES AND CONTACTS IN HAITI: 
 MARCH 22 TO APRIL 19, 1978
 

Date 
 Place 
 Contact 
 Activity
 

M Arch 22 W Gainesville to Port-au-Prince Travel
 

March 23 Th USAID 
 William Garvey, ADO Orientation
 

March 2-4 F USAID 
 Lloyd Clyburn, Del). ADO Orientation 

M.rch 25 Sa Artibonite Valley hlsung Kuanq-Ton Taiwan Rice Project
 

March 26 S Bon Repos 
 Ahimed ZAhalka Israeli Project (small farmer)
 

March 27 M Juian Rable-north coast 
 William Michellu Integrated Community Dev. Project
 
March 28 % Jeanu 
 R.ibule-north coast William Michtlle Northwest slope development
 

March 29 W USAID 
 LUrry Iflcrris ,n, Dir/AID Orientation 

March 30 Th DAMIEN John 'i'heard Milk production 
Livestock lns[,uctor 

March 31 F 
 Croix des Bouquets 

Market - every Friday approximately
 
800 Criollo cattle, 500 black pigs,
 
150 young goats
 

April I Sa No travel 
Study of pertinent information 

ApriL 2 S No travel 
Study of )ertinent information 

April 3 M DAMIEN and Bon Repos John Theard Livestock l)roduction and feeding
 

Livestock Inspector 
April 4 T Bos Ben area Atunmd Zahalka Livestock in small farm systems 



SCHEDULE OF ACTIVITIES AND CONTACTS (CGNT.NUED)
 

Date Place Contact Activity 

April 5 W HAMPCO Bill Steed, Mgr. Slaughter and meat sales 

April 6 Th Hinche Tim Atkin, Priest Papaye Expt. Sta. and Pignon plains 

April 7 F Hinche Chavannes Jean-Baptiste Integrated livestock-crop program 

April 8 Sa No travel Report writing 

April 9 S No travel Report writing 

April 10 M .Qs Cayes Fritz Boutin, IDAI BID cattle project 

April 11 T Les Cayes Mike Stapleton IDAI station at Bourdet 

April 12 W Les Cayes Richard Watts, VPI Levy station - DARNR 

April 13 Th Port-au-Prince John Jacobs, Agr. attache Report writing 

April 14 F Port-au-Prince (Pan Amer- Report writing 
ican Day) 

April 15 Sa No travel Report writing 

April 16 S No travel Report writing 

April 17 M FAMV (Fac. Agr. Vet. Med.) Ghislain Gendron, CIDA Review of 5-year university 

development program 

April 18 T IIAMPCO Bill Steed, Mgr. Collect liver and bone samples 

{ from 16 animals 
April 19 W Port-au-Prince to Gainesville Visited 360-sow swine operation 



The Livestock Subsector Assessment for Haiti
 

Overview
 

Haiti, a country of 10,714 square miles, is a mountainous country
 

with only 20 percent of its area below 600 feet. Topography is dominated
 

by five mountain ranges with gene-zally east-west axes. Rainfall varies
 

greatly by the fact that most of the country lies in a rain shadow.
 

The mid-1970's population was estimated to be 4.6 million with a
 

rural population of 3.5 million, or 77 nercent. In 1971, Haiti had 616,710
 

farm units whose average size was 1.4 hectares (3 1,3 acres), with an aver

age number of cultivated plots ranging from 1.3 to 3.4 per farmer. Per
 

capita caloric intake is rejorted at 1,350 zalorieis per 3ay, or below the
 

2,200 calcries considered as a standard. Protein intake is estimated to be
 

70 percent of requirements. Malnutrition zonstitutes nerhaps the ma'or
 

health problem, with the prevalence of severe protein-calprie malnutrition
 

(kwashiorkor and marasmus) in some carts of Raiti estimated to be as hih as
 

10 to 15 percent. In addition to the trctein-calarie mal:utriticn, vitamin 

A deficiency, goiter, arihofla:inosis, and nutritional anemias are also ser

ious problems in specific regions and population subarours. Per capita in

come of the rural Hatitial, was estimated to !De 80 in iDTG. 

Althouqh cattle, goats, pigs ind p;cultr, are produced all over the 

country, the largest producing areas are the Northern plains, the Seguin 

Plateau in the south, the Central Flateau, the Cayes plain in the southwest
 

and the Cul de Sac plain.
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I. Watershed Areas
 

The watershed areas of Haiti in this report ar, 
similar to the legal
 

"Departments" as outlined by GOH. 
These Departments include Northwest,
 

North, Artibonite, East and South.
 

Northwest Slope includes the cities of Jean Rafael and Port-du-Paix;
 

North Slope includes the cities of Cap-Haitien and Fort Liberte; the Central
 

Plateou includes the cities of Hinche and St. Michel de l'Attalaye; the
 

Artibonite Valley includes the major rice-growing area between St. Marc and
 

Gonaives; the Central Basin includes Port au Prince and Croix des Bouquets;
 

the South Slope includes the city of Jacmel and the Southwest Slope includes
 

the cities of Les Cayes and Jeremie.
 

One caii say that there is a great diversity of climatological, soil
 

and elevation factors within each department or watershed area. 
 In addition,
 

the irrigated areas of the Central Basin for diversified crop and sugar cane
 

production, irigation in 
the Artibonite Valley for rice production and the
 

savanna 
irea of the Central PlateLu contribute to the variation in crop and
 

livestock systems and production patterns.
 

The 
selection of animals to match feed availability, the matching of
 

crops to their specific low-fertility environment, the 
use of animals to
 

concentrate nutrients for cycling into the limited but all-important food

crop aseas, the suitability of animals and 
f3od crops for marketing over a
 

poor transportation system, the high diversity of enterprioes within the
 

small farm systews also contribute to the 
diverse animal populations and
 

animal production systems 
 found throughout Haiti. All of this compounds the
 

problem 
of an "isolated" assessment of the livestock :;ector in Haiti. 

Roles of Ltv1?stL.k w', t7i:e) in the Economy: Recent census figures regarding 

animal numbers do not exist. Table 1 :;hcw; ,inimal holdings per firm house

hold according 
 to the five geographic departments. This information is from 
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the 1950 general census. 
 Table 2 is a comparison of 1950 information with
 

the 2 percent sample survey in rural areas 
taken in 1970. Animal information
 

based on a 10 percent sample ourvey in rural areas taken in 1971 is stored on
 

computer cards and has not been processed. Date in Table 3 are taken from
 

average estimates by FAO.
 

Given the great diversity of soil and cropping patterns within depart

ments and the wide discrepancies among the numerical estimates, only a few
 

brief comments are justified. Cattle aid swine figures are the most signi

ficant for providing evidence of rural savings. Combining cows, heifers,
 

calves, and bulls, the departments with the average numbers Der household
 

would be as follows: East, 1.4; 
South, 1.2; North, 1.7; Artibonite, 0.93;
 

and NortLwest, 0.68. Some rationale could 
 be used for each /er'art-ment.
 

The urban center of Port-au-Prince and the suaar cane-growing area in the
 

Cul-de-Sac are major influences on 
 cattle numbers. Swine numiers reflect
 

the major rice-growino area of the Articnrte Valle,, wnere rice bran is
 

used primarily to feed pigs. 
 The current annual availob-lity. -,f some 20,000
 

tons of wheat oran from 'linoterie d'Haijti as a source of pi: fre is a ma

jor stimulus to swine production near Port-au-Prince. ]oat numbers per 

household are widely distributed, Lut rhere2 two tor*-were to times more cer 

household in the Northwest cooan thle other fnur desartmcs. 

Manaoement Iethods of Livestock c'ni .hy\nlm-;l,m:?: are rarely raised 

as a major entersri;e. P.ither than A su's ioiiedl e-tcck s'stem -eared 

to the efficient producticn of a single _Ike or milk, they haveroduct beef 

multiple objectives. The small farmer is usually try nc to ibtain me,t, milk, 

young animals, ;tor-ice of corn tot, orn.c fertilizer from oll the? :am, ani

mals at virtually the same time. 'Jot only ire the Ofl-ct'vs likely in -.on

flict with each other, but progIress toward maximization of any one of them 

will be slow.
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.esto p oct on car e q y easatfm4~ks' whose hldigsr 

-~sal vriid ome Cal ulated fiui 1 find the !'average"~farmer 

wit1. hectares of land in mre than two acl ~ith1.2 head of cattle, 
7.2 goat 2sy.-pigs h............ n - a_ orsev -Most' 
 -footed animalsi 

are tethered and fed on'crop residues and by-products: Animals often repr

sent a repository of savings second only to'land. Increased crop production 
mediated by improved technology, multiple cropping or more crops per year is 

frequently accompanied by increased animal numbers. 

A visit with some farmers in the Bos Ben area confirms that livestock
 

numbers increase 
as crop production increases. Approximately one ton of 

crop residue isproduced per ton of harvested crops. About 600 families who 

are involved ina project to increase crop yields currently own 1500 head of
 

cattle. This isa three-fold increase from the 450 head that they owned only
 

2 1/2 years ago. More crop residues from increased crop yields iscited as
 

the major factor responsible for the dramatic increase in cattle numbers.
 

Four animal grazing systems are practiced in Haiti, (1)free roaming
 

ipopulated areas)i (2)staking out 
(populated areas); (3)herd.,g on oren
 

ranges (savanna and hills);and (4)fenced pasture. These systems are bri fly
 

described below:
 

1) Free Roaming: In this system animals are turned loose toforage in populated areas. Sometimes, a triangular wooden 
yoke is placed around the animal's neck to prevent it from
entering enclosed private properties. These animals are 
not tended and they find feed wherever they can. This system limits the number of animals that a farmer can raise because of the rural code forbidding animals to roam freely.
Any peasant whose field has been damaged by a stray animalhas the rig-t to slaughter it. Ahis practice issometimes 

~abused 
and can .-aet* frictio~n. 
2) Staking Outs In th.L system the anisals are staked out toforage inthe area they can reach from the stake. This system isparticularly suited to the small farmer inareas in
 

intensive cropping where crop residues are Zarried to the

animals.
 

_ -
-,- 4ji
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fe dm e ohs h e nn f s a
 
a drs . n s 
 p ra 

e ei T ey ee ired aherderi. A nd dias 
a eave ens -ine nglls a e 

a~eraedon~ e savan 'a~4~~ehills.The for 
e larr raYeHat
 

4)e Fenced PasturevseThere-hae nar 3fie
 
There.are f the's.ateu Damien Sanch, 

F Thnopulti n its grazing then o peC and , e in ma undperm opyear round,'! but the available, forage is limited by available 
area, orainfall# soil fertility, suitable forage varieties and
application of available information.
 

Hogs are sometimes raised inpens with straw shelters to protect them~ cotibt ~~buih 21o eaae~n pornHri
:~ ~ ~and ~ ~ ~ o otliyhe

from extreme weither. 
 Some of these pens have cement floors, fresh water
 
and outside runs.
a , Id1 moanA.Tea e a nml ia._diInR most cases, however,itegrlimartepen-raisedof animals are kept ina esn
 

unsanitary conditions. 
 They are frequently undernourished and diseased. 

Chiken duksare usually allowedan 
 to run loose in yards and eat 

whatvertheycanfin. Evn werechickens are confined, the poor nutri

tionandmangemnt cntrbut 
tohigh mortality. 

EnvironmentalInteraction andBalance of HumanPopulation, Animals and 
Land: Animals are an important and integral part of the Haitian peasant 
farming, transportation and financial systems. Animals are complementary to, 
not competitive with, the human population in that under a 
multiple cropping
 
system, from 60 to 66 percent of nonmarketable nutrients from various crop.
 
can be converted by livestock to valuable animal product.
 

Ruminant livestock (cattle, sheep and goats) have a
dual role and they
 
are important both for utilizing natural grazing lands an~d for combined crop/ 
livestock farming. These ruminants produce milk, meat and supply animal power, 
There are few "dairy" herds managed exclusively for milk production, but wide-. 

* spread milk production in conjunction with meat prodt~ction in normally team
ible and profitable, and isa commlon practice. 


Pigs and poultry (non-ruminernts) are widely produced ths.-uqhout Haii, 
For family support, them# animals generally consume by-products and kJitchsn 

Li
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wastes as 
scavengers of a variety of available feedstuffs that would other
wise be wasted; but for commercial enterprises, more substantial feed sources
 

are required. 
Pig and poultry enterprises enjoy good markets, but feed costs
 
often make them less profitable than enterprises based on ruminant types of
 
livestock that subsist on forages and other cellulosic materials. 
Ruminant
 
livestock enterprises are generally beneficial to crop production and provide
 

opportunities for strengthening the farming system.
 

Relative Efficiency of Labor and Land Resources as Marketed through
 

the Present Livestock Management Systems tby type of livestock): 
 Ruminants
 
are cattle, sheep and goats which have a digestive system that allows them
 
to thrive on coarse, fibrous plant substances, wastes, and by-products, and
 
sources of nonprotein nitrogen that humans cannot use 
for food. Utilization
 

of these products can be greatly improved.
 

Pigs and poultry require the by-products from rice, wheat, corn and sor
ghum which contain natural protein and are lower in fiber and higher in energy
 

than 	those utilized by ruminants.
 

Although the interest returned on 
the animal investment may be low, cash
 
can readily be obtained at a nearby weekly market. 
Animals are an 
important
 

and integral part of the peasant's farming and financial system.
 

There is need to more 
fully utilize the land and natural 
resources avail
able to agriculture, including a substantial 
 evelopment -f livestock enter
prises in farming systems that are now largely devoted to the production of 
crops. In some 	regions, livestock are produced with little involjement in 
crop production. However, nearly all crop farmer3 have 	 3ome livestock that 
contribut2 to family subsistence. The develor!ment of appropriate livestock
 
enterprises on arable land offers substantial opportunity for significant im
provement in total food Production anu in profitability of farming systems. 
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The improved efficiency that may be derived from "nciuding livestock enter

prises in farming systems may be summarized a' follows:
 

1) More effective use of natural resources 
- climate, land and soil,
 
and vegetation.
 

a) Use of rainfall-deficient areas not suited to cropping.

b) Use of associated non-arable lands and soils in humid
 

regions.
 
c) Use of lands remote from markets.
 
d) Use of forages grown in crop rotations.
 

2) Conversion through feeding to livestock of crop residues and

by-products to produce foodstuffs for human consumption.
 

3) Contributions to 
incomes and food supplies.
 

a) Production of milk and milk products.

b) Production and sale of meat animals.
 
c) Providinz animal power for crop ining. 

4) Production of animal manures 
for application to land for im
provement of soil productivity.
 

3) Contribution to soil conservation and sustained land productivity

by use of forages grown in rotations to control erosion to control
weeds and pests and to imcrove soil fertility, with animal enter
prises providing the income from consumption of these forages.
 

6) Contribution of livestock enterprises through stabilization of

seasonal and yearly 
food .roduction, improvements of net farm income, better distribution of labor and ,owe-reauirements for pro
duction, thus supporting more orofitable farmin systems. 

Potential of Livestock Enterprise Deveocment (bh t.'pe ofiivestock): 

Basic animal science technology is available ir varicus places in the tropics
 

and subtropics for greatly incr2asing the output from livestock enterprises
 

in Haiti. However, thiis basic information needs to be adapted to conditions 

which exist in Haiti, and applied 
to a wide variety of integrated crops and
 

livestock production systems. The proper inclusion of livestock enterprises 

into various farming systems has the potential of improving the profitability 

of the farminq systems.
 

Some of the potential advantages of livestock enter.rise development
 

are as follows:
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1) Providing nitrogen in the crop rotation. 
Livestock enterprises
 

permit the exploitation of forage legumes in the cropping systems and greatly
 

reduce the need for nitrogen fertilizers. 
 There is good field evidence that
 
a well-adapted perennial forage legume will contribute i00 to 200 pounds of
 
nitrogen per acre to the soil for each year of growth; and this soil nitro
gen will be released by normal decay of legume roots and nodules 
over a per

iod of 2-3 subsequent years of crop production.
 

2) Soil improvement for greater production. 
The inclusion of a mixed
 
planting of perennial forage grasses and legumes for a period of 2 or more
 
years, followed by several years of cropping, is one of the most effective
 

ways of controlling soil erosion on crop lands and of improving soil struc
ture and permeability to rainfall. 
 This is due to the mass of fibrous roots
 
that the forage grasses produce, plus the deeper penetration cf the forage
 
legume root system. 
 This mass of roots that the forage species produce in
 
the soil gradually decomposes in the years following plowing of the forage
 
plantings to contribute nitrogen to the subsequent crop, and to the addition
 
of semi-permanent soil humus that makes the soil more mellow and productive.
 

3) Providing feed for livestock. 
 The growth of perennial forage plants
 
on each field for 2 or more years followed by 
a few years of cropping is an
 
Integral part of a farming system that includes livestock enterprises. 
 Such
 
forage can be managed to produce highly nutritious feed for ruminant livestock
 

in the form of pastire, or feed cut and fed green, or grass silage, 
or hay.
 
Their use i.s 
fully compatible with benefits in soil improvement. The storage
 
of forages for feeding livestock during dry seasons is 
a badly needed practice
 
in Haiti for milk production and for thc 
support of satisfactory reproduction
 

and growth of meat animals.
 

4) Animal manures 
for enhancing soil productivity. The inclusion of
 
ruminant livestock enterprises in mixed farming systems permits the collection
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of animal manures 
and spreading these on the land for incorporation in soil
 

during land preparation for crop production. 
Manures are widely recognized
 

as being strongly beneficial to crops when incorporated in the soil, but the
 

supply is very small unless livestock enterprises are included in a substan

tial way in farming systems. In addition to supplying major nutrient ele

ments (nitrogen, phosphate, potash, calcium and magnesium) manures are quite
 

useful in providing "trace" elements in an available form. 
These trace ele

ments are es;sential for crop growth, and one or more of these are often de

ficient in crop lands. They are: 
 iron, zinc, manganese, copper, boron and
 

molybdenum.
 

The benefits of manure applications to the soil extend through 2 or more
 

seasons of cropping. The effective use of manure involves little or no pur

chased inputs, and the labor involved in obtaining benefits may be spread over
 

periods when crop production has low labor requirements.
 

5) Improved control of plant pests. The inclusion of forage plantings
 

in the farming system has important values not found in systems without
 

livestock enterprises. There is a reduction in the abundance of insect pests,
 

nematodes, plant diseases and of weeds that attack crops when there is 
a re

gular sequence of perennial forages for 2 or more years in a 5 to 6 year ro

tation.
 

These pests are naturally decimated during the periods when forages are
 

grown on the fields because of the absence of susceptible host plants.
 

6) Effective use of non-arable lands associated with cropped lands.
 

Combined farm systems are not limited solely to crop lands. 
 Farmers using
 

systems that include ruminant livestock enterprises may make effective use
 

of associated or nearby lands that are non-arable (rough topography, stony,
 

or shallow soil, lands subject to flooding, etc.). Haiti has 2.7 million
 

hectares of land of which 66 percent is non-arable and 1.4 million hectares
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is considered to have over 40 percent slope. 
These lands may be improved
 

for forage production by prudent management and thus enlarge the size of the
 

farm. 
Whether grazed or harvested as forage, these lands should provide ad

ditional feed, which is the real basis for livestock enterprises. Roadsides,
 

field borders, wet areas and 
areas that have been allowed to grow up to brush
 

may all be significant sources of feed.
 

7) Profitiable use of crop residues and by-products. Livestock provide
 

an excellent means of utilizing crop residues and by-products to add to total
 

farm production. 
Vines, stalks and leaves, straw, chaff from winnowing grain,
 

and other plant residues may be used for livestock feed. These plant products
 

after being fed may ultimately be returned to the soil as manure. 
 In such
 

form they are more useful in maintaining soil fertility than when incorporated
 

into the soil directly. The additional values come from the livestock to
 

which they are fed. In addition to crop residues on the farm, locally avail

able by-products from central processing plants (cotton gin waste, rice mil

ling, wheat milling, sugar cane processing) are important feedstuffs. Many
 

of the products are now wasted, under-utilized or exported.
 

8) Animal products for human foods. There is 
a widespread shortage of
 

protein foods in Haiti, and this situation could be greatly improved by the
 

inclusion of more efficient livestock enterprises in farming systems. Meat,
 

milk and eggs are often preferred protein foods for man since they are not
 

only palatable, but 
also rich in the types of essential amino acids that are
 

chronically deficient in plant proteins. 
 Ruminant livestock (cattle, sheep
 

and goats) are particularly beneficial since these animals convert forages
 

and roughages into meat and milk. Ruminants produce these highly prized nu

tritious foods from plant materials that are otherwise useless to man as food

stuffs.
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Milk production and sales that are continuous through the year provide
 

a cash flow to farmers that is critically needed to 
cover on-going farm ex
penditures in 
seasons when there are no crop/annual sales. 
 Since meat ani
mals 
(male animals and less productive females) are a separate source of in
come to milk prciuction, these sales constitute still further diversification
 
in income as wellas increasing total amount. 
Furthermore, the labor require

ments for livestock enterprises are well-distributed throughout the year and
 
thus largely avoid adding to peak labor problems related to crop production.
 

14
 



II. 
Policy Reformulation
 

The Government of Haiti should consider certain policy reformulations
 
which impact upon the livestock subsector. The Government needs to formu
late a national livestock policy. 
The United States during its early assis
tance to Haiti, IDAI and more recently UNDP/FAO have approached the improve
ment of meat and milk production through the establishment of a number of
 
government operated or controlled experiment stations or breeding stations.
 
Given the limited numbers of trained personnel and the limited financial
 
resources available, a national livestock policy is greatly needed. 
Appen
dix One includes a brief outline of 10 proposed projects as 
suggested by the
 
International Coordinated Program for Milk (PICDL) and the International Pro
gram for the Development of Meat (PIDV), both of which were prepared by the
 
FAO mission between February 13 and March 4, 1978.
 

Past experience and the current situation would indicate there are scme
 
serious limitations to government operated and/or controlled livestock experi
ment stations and breeding stations. Well-conceived livestock programs of
 
the past have had limited impact on breed changes, nutrition and management
 
practices, vaccination and disease control and increased meat and milk oro
duction. 
A critical review of past programs should indicate approaches that
 

should be modified or avoided.
 

National Purpose: 
 The national purpose of the livestock subsector can
 

be outlined as 
follows:
 

i) To improve the quality of life of the agriculturalist and family;
2) To provide a more nutritionally balanced human diet by increased
protein production from livestock and energy production from crops;
3) To utilize the natural resources more effectively for increasing

livestock production; and
 

4) To stimulate the interaction between livestock and crop production

on small farms.
 

Objectives of GOH Interventions: 
 The three major areas of GOH interven
tions should be focused on: 
1) Technology; 2) Training; and 3) Infrastructure.
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Adapted technology - The basic technology is available in developed
 

countries for maximum livestock production. However, this technology needs
 

to be adapted to conditions which exist in Haiti. 
Livestock producLion in
 

Haiti is essentially all on small farms. 
 Consequently, multidisciplinary
 

teams, including livestock specialists, need to focus on methodology neces

sary for conductir-g and integrating livestock and farm crops systems research.
 

Both off-station and on-station research needs to be conducted to verify re

commended livestock production and management practices. Many sophisticated
 

practices requiring 
expensive and high technology inputs can be recommended
 

immediately. 
 However, many have negative cost-benefit ratios and are 
there

fore uneconomical.
 

Appropriate training -
Many Haitians have received either short-term
 

practical training or log-term academic training. 
For a variety of reasons,
 

many of these trained people have been lost to 
the agricultural and live

stock systems. Conditions need to be changed to 
stop the negative flow of
 

technicians from the systems and then to crovide both short-term practical and
 

academic training to those who 
can contribute to the development of livestock
 

and crop systems.
 

Improved infrastructure - The infrastructure for animal agriculture,
 

livestock production and marketing in Haiti is poorly developed. Secondary
 

roads into livestock zones are inadecuate or non-existent. Some potentially
 

more important livestock-producing areas 
such as the Central Plateau and the
 

Seguin Plateau are practically inaccessible. Water constitutes a serious con

straint to increased livestock production. 
Watering points ara particularly
 

scarce 
in both the hills and the savannas and a substantial improvement in
 

water supply is needed to support a livestock program. Availabi-ity of only
 

limited credit is a definite impediment to improved livestock production.
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Greatly expanded credit tied to sound technical supervision is highly re
commended. 
Of course, technical assistance is greatly needed to make the
 

total livestock-crop system function.
 

Areas of intervention: 
 Many behavorial characteristics and sociological
 

factors need to be carefully considered. In general, miny small farmers can
 
be considered as good animal caretakers. 
They are mildly responsive to the
 
economic situation, but overall they are rated as conservative, and suggested
 

changes must be low risk. 
They are skeptical of outsiders and extremely
 
conventional. 
 They appear to sell their livestock largely ac their conven
ience and when they need money. 
Some biases expressed by producers are:
 
(a) breeding services that are free cannot be of value; 
(b) black or dark
skinned pigs are greatly preferred over white pigs. 
These two examples are
 
only to illustrate that many biases do exist among livestock producers, and
 

that these should be given due consideratiDn.
 

Furthermore, a number of livestock programs have been tried in Haiti
 
in the past with varying degrees of 
success. 
These programs should be reviewed
 
iii depth. it is necessary to know the reasons why these programs failed or
 
why they were successful prior to implementing more programs. Only three
 

past programs will be cited.
 

First -
What has been the impact of the IDAI cattle and swine breeding
 
programs in the Les Cayes area? 
 Excellent cattle and swine were 
imported for
 
breeding purposes. 
 However, after a number of years the iil-pact 
as evidenced
 
by changes in cattle and swine breeds has been much less than waz originally
 
planned or desired. 
It would appear that it is impossible for GOH or any
 
government to set up
a sufficient number of breeding stations to 
have a very
 
great impact on breed changes within a relatively large area. 
 Conclusion:
 

Associations, cooperatives and individuals must be given the responsibility of
 
breed improvement with the technical assistance of the government. 
 Basically
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the same rationale can be followed for the Brahman cattle program at the
 
Papaye Experiment Station in the Hinche area.
 

The Hampco swine breeding program in the Cul-de-Sac area hasn't been
 
in progress long enough to be able to be critically evaluated.
 

Areas of intervention can be grouped as follows:
 

1) Determine the actual role of different types of livestock in
smali farm systems in the 
seven different watershed areas of
 
Haiti.
 

2) Improved nutrition and management with emphasis on 
utilization
 
of crop residues and by-products.
 

3) Genetic ipi.ovement and selection is needed to accompany im
proved nutrition and management.
 

4) Conduct adaptive research 

which will iden

tify appropriate technology for the various types of livestock
 
on small farms.
 

5) Provide technical assistance along with suitable credit for the
 
livestock enterprise.
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III. Alternate Strategies of the Government of Haiti's Intervention
 

a) 	Determine the actual role of different types of livestock in small farm
 

systems in the seven different watershed areas 
of Haiti.
 

Personnel including U.S., GOH and expatriates need to become
 

more acutely aware of the importance of animals in the Haitian
 

peasant's food chain, farming, transportation and financial systems.
 

People with substantial financial resources who give great credence
 

to dogs, cats, birds, horses and non-economically contributing ani

mals in their own lives often appear to be prejudiced against the
 

economical contribution of animals in the poor peasant's real world.
 

1) Find out what the actual economical role of livestock
 
is in some of the representative farming systems and
 
watershed areas of Haiti. 
 How economically important
 
are animals, and how do they actually contribute as:
 
a) storage of capital; b) a market for inedible crop
 

residues and by-products; c) a market for 
some family
 
labor; d) improvement to family diet; e) association
 
with social prestige; f) percent of cash farm income;
 
g) forms of traction; h) movers of goods, cartage and
 
packing; i) hides and skins; and j) producers of animal
 
wastes, fertilizer, fuel, methane gas and recycled
 

nutrients.
 

Most of the above points can be quantified but no study or
 

report was 
found in which these factors were included. These could
 

be included as part of other surveys and studies.
 

b) 	Improved nutrition and management with emphasis on utilization of crop
 

residues and by-products.
 

Maize stover, sorghum stover, rice straw, sugarcane tops, bean
 

stover, sweet potato vines and other types of crop residues are being
 

extensively used for the feeding of livestock. 
Most of these products
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contain between 35 and 50% TDN (Total digestihle nutrients). A TDN
 

of 42 to 45% is needed to satisfy maintenance requirements, and if
 

it is less than 40%, animals usually lose weight. The solution is
 

to improve digestibility and energy levels of diets composed primar

ily of these materials without greatly increasing the cost.
 

This can best be done in the following ways:
 

1) Greater use of high energy products such as molasses and
 
mixtures of molasses and urea for both energy and protein.
 
Possible increased production of cassava as an intercrop.
 

2) Introduction and testing of tropical legumes which could
 
be grown in small quantities that could be fed 
as a pro
tein and energy supplement with the crop residues.
 

3) Introduction and testing of a variety of tropical grasses.
 
Only a very few varieties of tropical grasses have been
 
introduced into Haiti during the past 20 years.
 

4) Verification is needed concerning the value of mineral
 
supplements. :ineral deficiencies appear to be widespread
 
and limiting livestock production. However, orotein and
 
energy may be more deficint. 
Based on research in other
 
countries, mineral supvlementation of grazing ruminants
 
during the rainy season has the highest cost-benefit ratio 
of any nutritional practice that can 
be used. This situa
tion may not be true with the tethered ruminants in Haiti 
if protein and energy are greatly limiting. 

c) Genetic improvement and selection are needed to arcompany improved nutri
tion and management.
 

Over the centuries livestock in Haiti have adapted to their
 

environment by lowered levels of production, small weiaht gains or
 

loss of weight, smaller skeletal growth, lowered fertility with fewer
 

calves being produced, reduced milk yields and shorter lactation
 

periods. Experience and research programs in many tropical areas have
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indicated the need to develop good breeding, selection and management
 

programs for maximum exploitation of improved nutrition and ,..nagement.
 

It doesn't appear that artificial insemination in the near future is
 

a viable alternative to the use of breeding animals because of the
 

technical competence of the people, communications and distribution of
 

animals. 
 Females of the indigenous breeds should serve as the bases
 

for genetic improvement.
 

1) Young Holstein, Jersey and Brahman bulls should be imported
 
in relatively large numbers. 
 However, this will depend on
 
the development of a system for distributien and use.
 

2) Young boars should be obtained and distributed so that they
 
can be used to upgrade the current black native breed. Suf
ficient numbers of boars could be purchased from HA14PCO to
 
operate this program.
 

3) Male goats of both improved milk and meat breeds, and hair
 
sheep, should be imported. Again, the numbers to import will
 
largely depend on 
the development of a system for distribution
 

and use.
 

NOTE: Improvement of the genetic capability of livestock throuqh cross

breeding and selection is a long-term program. Because it is a long

term program, it should be started using the best crossbreeding systems
 

which are indicated for Haitian conditions. It is anticipated that the
 

development of 
a system for distribution and use of breeding stock would
 

be a part of the "Inteqrated Community Development Programs" or 
other
 

similar programs.
 

d) Conduct adaptive research which will identify the appropriate technology
 

for the various types of livestock on small farms.
 

Attempts to 
transfer the technology usually reccmmended for en

hancing the output of meat, milk or 
eggs have met with very limited suc

cess on small crop/livestock farms. 
 This is mainly because the single
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commodity emphasis by the technicians was incompatible with the prior
items of the farmer. 
 The usual order of priorities for keeping animals
 
on small farms are: 
 1) reduction of risks from cropping; 2) accumulation
 
of capital; 3) render services, e.g., 
traction, fertilizer; 4) satisfy
 
cultural needs; 5) ensure 
status cf prestige; 6) provide food; and
 
7) generate income. 
 In general, attention is not 
given to obtaining a
 
high rate of output of food products because other goods and services
 

have higher priority in the small-farm system.
 

Thus research is needed to 
identify the appropriate technology
 
which is compatible with the priorities of the farmer and that which
 

is economical.
 

e) 
Provide technical assistance along with suitable credit for the live

stock enterprise.
 

T",e application of ap:propriat. production, management and health 
care practic(3s ind techni.:uus are '2:;20ntla l the 5ucC!sS cf animal 
programs. :!any more trained tech:-nician ; nted Lo be providt-i who car in
struct producer,-; on the ua:;e of apnrc ,riat, tchnolov ich will help to 
imrprove iivpst)cJ: roduction. Lk T11wn'' nO;revot, r nor ins and
 
veterinarian 
 pira dlic:; re, ne, ded to iel I idnt f,/ and ontrol f e 
diseases and .o-ri:; irewhich co)mmon to the different types of live

stock found in 11Ltti.
 

This cadre -f 
 triinoil te-'chnicians needs to work in the rural zones 
with the small farmner,; who ,wn the lve:;tock. They also need to work in 
conjunctit i with t who are )provldinq ;uitablu ,:redit for animal enter

prises. 

T:i omal1 farmer: who wi!;h to dtevelop) livestock enterpris;es as
 
part of the farming system 
 require a different type of credit from that 
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suitable for seasonable cropping. 
Livestock enterprises require the
 

purchase of animals that will not be fully productive until they reach
 

maturity and either begin production of milk or until meat animals can
 

be marketed. Consequently, it is necessary to have longer term loans
 

for livestock purchases and for other needs in support of the livestock
 

enterprise.
 

The Government may directly, or through farmer cooperatives,
 

provide such credit to small farme:s on terms that are 
suitable to ef

fective development of new or 
expanded animal enterprises. An integral
 

part of such credit may be the continuing counsel and guidance to the
 

borrcwer on how best to use 
the credit for economic improvement. With

out suitable credit and counsel, the advantages of combined crop/livestock
 

farming systems may not be exploited successfully by the small farmers.
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IV. Institutional Support Required to Implement the Alternative Strategies
 
The alternative strategies outlined 	in Section III are:
 
a) Determine the actual role of different types of livestock in
small farm systems in the seven different watershed areas of


Haiti.
 

b) Improved nutrition and management with emphasis on 
utilization
of crop residues and by-products.
 

C) Genetic improvement and selection are needed to accompany improved nutrition and management.
 

d) Conduct adaptive research which will identify the appropriate
technology for the various types of livestock on 
small farms.
 
e) Provide technical assistance along with suitable credit for
the livestock enterprise. 

These five alternative strategies focus on livestock as an 
integral
 
part of small farm animal-crop production systems rather than animals as
 
separate enterprises. Consequently, the major objective is to help improve 
animal r=duction within these various complex animal-crop production svs
tems. Small farm systeris are highly variable, complex and require rather 
high le1vls Df managerial skill to operate effectively. There is 
a need
 
for the development and application of technolcgy which is applicable to
 

small farm 
 systems. 

Institutional support envisions the 	following suggested positions:
 
i. 	Production Economist, Livestock 
- Responsible for the levels.cment
 

of alternative "a", which is to let rmine the aptu-! economicsl role of live
stock in some of the representativ, farmin] !;,vstems ini wat r!l3ed areas of
 
Haiti. Thi- per.;on would need 
 to heD familiar with Iivest')ck .,roduction
 
systems Ond 
 the use of the methodology requi red to obtain the necessary in

formation.
 

2. Livestock Production Snecialist - This person would be responsible 
for the development of different livestock production systems. This acknow
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ledges that there are many important livestock production systems currently
 

being used because of the different types of livestock and varied cropping
 

systems. Information is available to improve these production systems. This
 

person would be responsible for incorporating presently available information
 

into the various livestock production systems. Specific attention would be
 

given to improving breeding proqrams, improved nutrition by utilization of
 

crop rjsidues and agricultural by-products, production of supplemental pas

tures 
and legumes as well as emphasis on other appropriate technologies.
 

This person would be responsible for transmitting recommended procedures to
 

the "delivery systems".
 

3. Animal Nutrition Research Specialist - This person would have the
 

responsibility for conducting adaptive research on "key" components which are
 

important constraints in the livestock production systems. These constraints
 

would need to be determined by those familiar with animal-crco production 

systems. It i3 possible to do research 3n only components of a system rather 

than the total. An analysis of some important livestock production systems in 

the different watershed areas of Haiti would identify numerous constraints 

which require adaptive research. A few of these possible areas are briefly 

mentioned under alternative strategy "b". However, many others may be equally
 

important.
 

4. Agricultural Finance and Credit .3ecialist - This person would have 

the responsibility of developinq guidelines for livestock loans which are ap

plicable to ;mal farm :;y:;tems. [{es;s ibi1ities would al:;o include guidelines 

for the analy!1i,; of t ho cal ,"elaiv.;1iblit, ()t propo!;sd Iives tock programs. 

Cred it is ;,reat l.y 1imitinq t! ,xpain-;on ()f both I yest'{ck and r'fo) production. 

Both credit and tiechnica1 al;i stanCe in t:he form of !;upervi ned (:redit is needed 

to assint with the expan!;ion of livestock and :rop production in small farm 
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systems. The primary function of this position would be to develop and
 

assist with the implementation of a supervised credit system as outlined
 

in item "e".
 

5. Short-term technical consultants - It is fully recognized that ad

ditional technical support would be needed in a number of technical areas,
 

and that this support could be effectively utilized after the program as out

lined is in progress.
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Appendix 1. 

Programme International de Coordination
 
du Developpement du Lait 
(PICDL)
 

et 
Programme International Pour Le
 

Developpement de la Viande (PIDV)
 

Prepared by PICDL - PIDV/Haiti FAO mission
 
between February 13 and March 4, 1978.
 

Proposed Projects
 

Project 1. 
Pilot center for development of hides and skins and
 

the utilization of animal by-products.
 

a) Establish a pilot center 
to promote the production
 

and commercialization of quality hides and skins and
 

the utilization of by-products from animals which
 

are slaughtered.
 

b) Assist with formation of necessary personnel for the
 

center.
 

Type of project: Technical assistance, training of
 

personnel and furnishing of necessary equipment.
 

Proposed cost: $490,000
 

Project 2. Establishment of Rural Tannery Institute.
 

a) Establish a rural tannery institute 
to standardize
 

methods in the country for appropriate tanning and 
the
 

production of quality skins. 
 Training of necessary
 

personnel.
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b) Establish and initiate a pruram for the formation
 

of primary products and their utilization and the
 

equipment for preparation and treatment of hides
 

and skins.
 

c) Assist the authorities in quality control of these
 

products and their commercialization on the basis
 

of quality.
 

Type of project: Technical assistance and furnishing
 

necessary equipment.
 

Proposed cost: $308,000
 

Project 3. Establish a Center for Training Milkers at 
the St. Vincent
 

Foundation (RRPP Sal~siens, Cap Haitien).
 

a) To train annually 12 herdsmen in the proper techniques
 

of hand milking.
 

Type of project: Technical assistance and the provision
 

for cattle and equipment.
 

Proposed cost: $52,240
 

Project 4. Analytical Laboratory for Feedstuffs.
 

a) Establish a laboratory for the analysis of feedstuffs
 

and forages for the purpose of:
 

1) to acquire better information on the chemical and
 

nutritional composition of locally available feedstuffs;
 

2) to serve as a quality control laboratory for feedstuffs
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imported or produced locally;
 

3) to aid in the interpretation of experimental
 

results obtained with rations prepared in the
 

pilot feed plant.
 

Type of .?roject: Technical assistance and equipment for
 

laboratory at Faculty of Agronomy.
 

Proposed cost: $50,000
 

Project 5. 
Pilot program for utilization of local feedstuffs for
 

animal feeding.
 

i. 	Applied research to demonstrate the use of agricultural
 

and agroindustrial by-products in animal feeding.
 

Type of project: Technical assistance, weighing and
 

mixing equipment.
 

Proposed cost: $45,500, GOH to furnish 20 to 30 dairy
 

cows, 20 sows and their pigs.
 

Project 6. Develop a Center for 
the 	Production of Mules.
 

1. 	Production and distribution of mules in the Central
 

Plateau.
 

Type of project: Provide donkeys.
 

Proposed cost: $42,000
 

Project 7. Assistance with Dairy Plant at 
Damien.
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To remodel the receiving and dairy manufacturing
 

plant at Damien to handle 3,000 liters per day which
 

would serve as a pilot and demonstration plant in the
 

training of technicians in dairy manufacturing. The
 

dairy would also produce reconstituted milk from powdered
 

milk and support milk production in the Cul-de-Sac plains
 

which is being collected for the plant.
 

Type of project: Technical assistance, training of dairy
 

technologists and providing complementary dairy equip

ment.
 

Total cost: $90,000
 

Project 8. 	Assistance to IDAI/SEN, the Institut du Developpement
 

Agricole e Industriel/Societd d' Equpement National.
 

To assist IDAI/SEN in the evaluation of the credit
 

demand in the dairy area including milk production, dairy
 

plant remodeling and dairy manufacturing.
 

Type of project: Technical Assistance.
 

Total cost: $30,000
 

Project 9. Creation of a Milk Board (Bureau of Milk).
 

Creation of an organization in the Livestock Service
 

at DARINDR and a Milk Board for the programing and coordina

tion of various activities in dairy development in Haiti.
 

Type of project: Technical assistance of a specialist in
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the planning and development of dairy industry.
 

Total cost: $54,000
 

Project 10. Development of Animal Production.
 

To develop animal production under a coherent and
 

established national plan. This is to satisfy the internal
 

demand, increase the value of the by-products and increase
 

the revenue to the producer.
 

Type of project: GOH desires to obtain from FENU $1,004,000
 

to equip the Papaye Station near Hinche in the Central
 

Plateau which would serve as a focal point to increase
 

animal production of meat and milk in this region. Tech

nical assistance during four years and equipment (if PNUD
 

expresses a desire and intention to finance this project).
 

Experts in animal production and economics totaling 168
 

man months. Consultants totaling 16 man months, scholar

ships supplies and equipment.
 

Total cost: Out of country costs 1,006,000
 

National contribution 1,500,000
 

TOTAL $2,506,000
 

31
 



Appendix 2.
 

Rainfall and Soil Information
 
on the Central Plateau
 

The Central Plateau with some 
100,000 ha of natural grassland has been
 

the object of several studies. 
 Parts of this land have been suggested for
 

crop production, sugar cane production and cattle production. 
The fact that
 

this land is presently not well utilized would indicate that there are 
some
 

definite limitations regarding rainfall distribution, soil drainage and soil
 

fertility.
 

Information in Table 1 indicates that the average annual rainfall is
 

about 1138 mm, or 45.5 inches. Months of major rainfall are during the six
 

months from May-October. This araa has a six-month rainy season during high
 

temperatures followed by a six-month dry 
season.
 

Information is provided in Tables 2 and 3 with regard to soil pH and
 

the availability of major soil nutrients, CaO, MgO, P205 and V-0. 
 Informa

tion in Table 2 resulted from the analysis of 12 soil samples collected in
 

the area of St. Michel de l'Atalaye, while 
 that in Table 3 was obtained from
 

soil samples collected 
 in the area of Hinche and the Papavye exi'eriment station. 

In general, the samples present a wide range of values. Soil p}{ is rela

tively high for tropical soils, ind averaged 6.2 for thorpe values in -able 2,
 

while all the 
values in Table 3 ?xcept two are above 7.3. Soil is relatively 

well-supplied with calcium and maonesium. Phosphorus ','as are very low to 

low, and there is no information on vailabl, nitrogen, but Lt -an be texpected 

to be very low. The soil ot,,.ss;ium is :;omnwhat l.)w. 

Soils would need to be improvd with ipplications of nitrooqn, phosphorus 

and potassium for greatl, improved plant growth, for either forage or food 

crop production. 
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Table 1. Annual Rainfail and Average
 
Precipitation per Month in mm
 

during Ten Seasons at
 
St. Michel de l'Atalaye
 

Month 	 Precipitation
 
mm 

January 
 10.9
 

February 
 6.5
 

March 
 34.2
 

April 
 73.3
 

May 
 171.4
 

June 
 189.4
 

July 
 119.1
 

August 
 163.7
 

September 
 143.6
 

October 
 118.5
 

November 
 75.3
 

December 
 32.3
 

TOTAL: 
 1138.2
 

Source: 	 Geology by Wooding, Brown and
 
Burbank, 1924
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Table 2. Analyses of Soil Samples Collected in
 
the St. Michel de l'Atalaye Area,
 
Central Plateau (analyzed in 1975)
 

In pounds per acre
Sample Soil pH CaO Mg" K
P205 2 0
Number
 

21 7.1 53,780 2,470 14 430 

22 6.0 10,130 1,773 1 91 

23 6.1 4,603 845 Trace 42 

24 6.8 25,460 2,734 Trace 199 

25 5.9 4,416 312 Trace 42 

26 5.6 2,609 812 1 61 

27 7.7 73,600 513 7 137 

29 5.8 2,133 812 2 48 

28A 6.4 1,340 4,800 1 68 

29 6.0 6,970 1,044 Trace 123 

29A 5.5 2,074 878 1 48 

33 5.5 2,985 1,110 2 75 

MEAN 6.2 16,050 1,550 2.3 114 

Source: Analytical Soil Laboratory, University of Flo
rida, Gainesville, FL
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Table 3. Soil Analysis: Soils of
 
Haiti, Central Plateau
 

(analyzed in 1972)
 

Sample In pounds per acre
 
Number Soil pH CaO MgO K20
P205 


30167 6.0 3,914 763 3 
 36
 
30168 5.8 6,648 1,277 2 
 118
 
30169 7.8 44,928 9,490 1 
 340
 
30170 8.0 69,394 5,694 8 
 417
 
30171 8.4 16,386 1,036 1 
 83
 
30172 7.9 7,494 1,525 2 
 118
 
30173 7.7 17,910 4,578 3 
 271
 
30174 7.7 17,124 1,592 2 153
 

30175 8.0 6,648 2,056 
 1 97
 
30176 7.2 10,074 729 
 1 139
 

30177 7.4 25,518 2,255 5 452
 
30178 7.1 9,486 3,630 1 153
 
MEAN 7.4 19,627 2,385 2.5 198
 

Mineralogical Analysis
 

Sample
 
Number 
 Lab # Sand Silt 
 Clay Texture 
 Clay Minerals Present
 

30168 1 25
39 36 
 clay loam Predominantly montmorillonite,
 
some kaolinite, very little
 
quartz
 

30178 2 
 19 14 67 clay Predominantly montmorillonite,
 

some kaolinite, very little
 
quartz
 

Source: 
 Analytical Soil Laboratory, University of Florida, Gainesville, Florida
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Appendix 3.
 

Development of Beef Cattle
 
Production in Haiti
 

Synopsis of a Report by G.O. Mott

Professor of Agronomy, University of Florida
(Result of a five-day visit, January 24-29, 1972)
 

Objective: To study the feasibility of expanding beef cattle pro

duction in Haiti utilizing the natural grasslands of
 

the Central Plateau for cow-calf operations.
 

In Haiti there is an 
estimated 100,000 ha of natural grassland in the
 
Central Plateau which Is 
not being utilized and which has potential for a
 
cow-calf, beef cattle operation. 
This area may have potential for crop pro
duction under proper management, in which case 
its use 
for crop production
 

may be of greater benefit to the peonle of Haiti.
 

There is also a surplus of by-product feeds available in the country: 
molasses from the 
sugar mills, wheat bran from the flcur mill, cottonseed
 

meal and limited quantities of soybean and copra meals from the oil mills. 
These are feeds which can be 
effectively utilized at 
some phase of the beef 

cattle production scheme. 

Justification for beef cattleproduction
 

As the 
 income level of the Haitian people is increased, and with the 
development of a middle income class, the local demand for beef will increase. 
It is estimated that at least 253 more bee;f could be .;old lao-allv if avail

able. Hampco al so indicated that their export of beef in the Caribbean 

could be expanded several-fold if the -inimals were iviilable. for slaucP.ter 

in Haiti. 

36
 



The beef cattle herd in Haiti
 

The Creole cattle, which are probably descendants of the early Spanish
 

and French cattle, provide the foundation for a breeding program to improve
 

the herd in Haiti. These cattle attain a maximum weight of about 300 kilo

grams, and the dressing percentage is frecruently as low as 42%. The animals
 

at slaughter are usually 4 to 6 years of aqe, which means that large quanti

ties of feed resources are consumed just to maintain these animals to this
 

advanced age. Work in the South American Tropics indicates that reducing
 

the killing age of the slaughter animals from six to two years of age in the
 

beef herds would save enough feed to double the number of breeding cows. The
 

cost of maintaining slaughter animals an additio,,al f-ur years is very high
 

in terms of feed resources. A beef cattle feeding scheme designed for Haiti
 

should provide for a killing age of about 24 months and certainly not in
 

excess of 30 months.
 

Improving the quality of cattle and increasing production potential
 

There are two aspects of improvement in the beef herds which need atten

tion and development. The quality of the animals needs improvement with re

spect to dressing percentage and cut-out percentage of lean meat. The dres

sing percentage can be increased from about 42% to over 55%, and the ratio
 

of lean meat to bone can be increased substantially by introducing Zebu (Bos
 

indicus) and European breeds (Bos taurus) intc 1 cross-breeding program using
 

the Creole as the foundation of the herds. if such a cross-breeding program
 

were initiated, the production potential would also be greatly increased so
 

that the production of a 390 kilogram slaughter animal could easily be attained
 

at 24 months of age. (Example: Assuming a 25 kilogram calf at birth and a
 

slaughter weight of 390 kilograms, which is equal to a liveweight gain of 365
 

kilograms, an average daily gain of .5 kg during a two-year period would be
 

required.)
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The 	feed supply
 

There are two principle sources of feed for the beef cattle herds in
 

Haiti for which other classes of livestock do not offer any serious compe

tition. The pastures are only effectively utilized by the ruminant animal,
 

and 	the excess of by-product feeds from the sugar, flour and oil mills offer
 

supplemental feeds for use during stress periods in brood cow herds and for
 

the 	finishing of slaughter animals.
 

1. 	The natural savannas
 

A very superficial examination of the natural savanna in
 

the central plateau suggests that the species available are
 

relatively low in nutritive value, especially during the dry
 

season. 
 Species in related genera in the South American and
 

Australian savannas provide an adequate ration for the brood
 

cow 	for only three to five months earl' in the wet season.
 

During the remaindei- of the year, these grasses can be expec

ted to provide little more than a maintenance ratiun. If no
 

orher feed is supplied during stress periods to the brood cow,
 

two very serious situations usually result. At weaning time
 

the 	dam has lost much of her body reserves and the calf may
 

be permanently stunted, a condition from which it never :'e

covers. The dam is at such a low level of nutrition, the es

trous cycle is delayed so that many cows produce a calf only
 

every other year, resulting in a calf crop of less than fifty
 

percent.
 

Some of the possible alternatives which are suggested by
 

the soils and climatic conditions of the central lateau are
 

as follows:
 

a. 	Replace the native grasses with improved grass
 
species on the more favorable sites to provide
 
high quality feed either as pasture or hay for
 
the stress periods.
 

b. 	Grow annual cultivated feed crops such as sor
ghum, corn or cassava on favorable sites to
 
provide supplemental feed as part of the total
 
feed program.
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c. 
Grow perennial soilage crops such as Napiergrass,

Merckergrass or Guatemalagrass as supplemental
 
forages.
 

2. The finishing forages
 

Calves should be weaned at 6 to 8 months of age and should
 
be moved close to the source of supplemental feed, the place
 
of slaughter, the centers of population, and the export faci
lities for the most efficient type of operation. Improved
 
and intensively managed pastures should be the primary source
 
of feed in the finishing phase. Supplemental feeds should be
 
used to supply additional energy and protein to make up for
 
the deficiency of nasture 
as a sole source of feed. Nearly 10
 
times as much weight will have to be transported if supple
mental 
feed is moved to the Central Plateau where the calves
 

are produced than will be required if the calves 
are moved
 

close to the feed supply. Also, if the calves are 
left in
 
the Central Plateau for the finishing phase, they will be con
suming pasture which could be otherwise used for additional
 

brood cows.
 

If the finishing phase were to be carried out in the Cul

de-Sac plain, the Northern plain or the Leogane plain, impro
ved pastures; wouli have to be established and the necessary 

facilities deveFopod for feeding supplemental feeds on pasture. 

A feed mill for p roce ;s-ing and mixinq feeds would have to be 
built to proide the ration!; for the finishing phase. 

The reconnndations WItLh respect to the ;pecius of grasses 

to use in th,! finis;hing pastures and their management will re
quire furthor ;tudy. Caltivars of the Di.itaria and Cvnodcn 
genera would probably be be,,t adapted and most productive for 
an inte: Lvemanoi,dioit;'y''tem. It should Le ointed out that 

if enenta1 osupo 1luch as wheat bv -prod uctsfed:; and the oil 
meals are fed on pi!;ture,, t 1irie piantity of plant nutrients 

ON, P and K) will h-, Ienerat , eid 'e'turno d to the pas ture in 
the form )f urino, and manure. After a year or two of feeding, 

the paastures will. be hiilhy productive from the fertilizer 

value of the s;upplmental feeds. 
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3. Supplemental feeds
 

It is understood that large quantities of molasses are
 
available. 
Molasses provides an excellent source of energy
 
for finishing beef cattle on pasture. 
The oil meals from
 
cotton seed, soybeans and coconuts are excellent protein
 
sources for finishing cattle and can be fed along with mo
lasses. 
 In addition, wheat by-products and rice bran are
 
available. 
An analysis of the costs of these products will
 
have to be made to determine the least cost rations for use
 
in the pasture feeding scheme.
 

Some estimates of the potential size of the enterprise
 

For purposes of the following analysis, it is assumed that there are
 

about 100,000 hectares of savanna 
in the Central Plateau, and most of the
 

feeder cattle will be generated in this area. 
 it is further assumed that
 

about 20% of the 
savanna is suitable for development into improved pasture,
 

leaving a ratio of 4 ha of native pasture to 1 ha of improved pasture. If
 

these estimates are reasonable, then the potential carrying capacity of the
 

Central Plateau is about 40,000 cows.
 

Assuming a 70% calf crop under good management, there should be 
28,000
 

calves each year at full capacity. If breeding females are replaced at the
 

rate of 20% per year, 8000 replacement heifers will enter the total herd each
 

year, and 8000 cull females will leave the herd. 
 This should maintain the
 

breeding females at approximately 40,000 head, plus the one and two year hei

fers, plus the necessary bulls.
 

It should be understood that these are very rough estimates and may be
 

in error by a factor of 20%. 
 If the males go to the finishing pastures along
 

with the females not saved for breeding, then 20,000 weanling calves will be
 

available for the finishing pastures. 
 In addition, about 8000 cull cows will
 

be available for slaughter each year, making a total of 28,000 head. 
 Assuming
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260 	working days/year (52 weeks x 5 days), 
this number of: animals would mean
 

an average daily kill of 108 animals.
 

Other considerations
 

1. 
The 	above analysis is based only upon the development of a
 
cow-calf operation in the Central Plateau and does not take
 
into consideration the development of a beef operation among
 
the small farmers of the country. Supplying small farmers
 
with improved breeding stock and advising them on their feeding
 
systems is a scheme that should be exploited. 
 It is not known
 
how many slaughter animals this type of enterprise will gener

ate.
 

2. 
It must be emphasized that the development of a cow-calf ranch
 
operation in the Central Plateau will require a large amount
 
of 	investment capital. 
This investment will be in breeding
 
stock, fences, machinery for establishment of improved pastures
 
and buildings. 
Along with the investment capital must come a
 
high level of expertise. A ranch manager with many years of
 
experience in an operation 
as large as that envisioned for the
 
Central Plateau will in a large measure determine its 
success
 

or failure.
 

Conclusions
 

1. 	The production of beef on a scale as indicated in this report is tech
nically feasible in Haiti.
 

2. 	The development of the beef cattle feeding systems outlined will require
 
a large capital investment by the government or incentives which will
 
encourage private capital to make the necessary investment.
 

3. 	A more optimistic estimate would suggest that at least five years would
 
be required to show any profit from the enterprise or tangible benefit
 

to the country.
 

4. 	The recommendations made are predicated on the willingness of the govern
ment to provide the necessary regulatory control over the export of by
product feeds so 
that adequate supplemental feeds will be made available
 
for the beef cow herds and for the finishing operation.
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5. 	If the government plans to undertake the development without outside
 

private capital, then an adequate number of specialists should be
 

trained to provide the expertise necessary to manage all phases of
 

the 	operation.
 

6. 	The successful development of a beef cattle enterprise is contingent
 

upon the government supporting the development of ax. infrastructure
 

including roads for transporting livestock and feedstuffs, feedmill
 

for processing feeds, and marketing facilities.
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Appendix 4
 

Results of Analyses of Liver
 
and Rib Bone Samples
 

December 22, 1978
 

Mr. 	Bill Steed
 
Vice President & General Manager
 
HAMPCO
 
P.O. Box 1105
 
Port-au-Prince, Haiti
 

Dear Bill:
 

Enclosed is a summary of the 16 liver samples which we collected from
 
HAMPCO with your excellent cooperation. As you recall, we were interested
 
in trying to get an overview of what some of the mineral problems could be.
 
We realized these animals weren't growing too fast. Consequently, their
 
mineral requirements are not as high as more rapidly growing animals. 
 Low
 
energy and protein levels have a tenden-y to mask some of the potential min
eral deficiencies. We also assume that the parasite load has a direct effect
 
on some of the minerals in the liver. However, allowing for these various
 
influences, I'll make the following comments.
 

1. Phosphorus is probably the most limiting mineral deficiency.
 
We have some bone samples that we are analyzing which should
 
verify this.
 

2. 	Cobalt, manganese, and zinc do not appear to be limiting in
 
the animals under present conditions.
 

3. 	The iron levels in the livers are relatively low, which re
flects more the parasite load in the animals rather than a
 
dietary deficiency. This interpretation is based on compara
tive liver samples from other cattle which indicate healthy
 
low parasitized animals usually have liver iron levels approx
imately twice the level of these cattle.
 

4. 	Copper levels below 50 ,lg/gram are considered very deficient.
 
Copper appears to be the most deficient trace element.
 

I would like to call your attention to sample numbers 8-231 and 9-290
 
compared to 11-407 and 1.3-349. These four animals were reported to have
 
come from the Cayes area, yet the fir2,t two copper levels are very low com
pared to the latter two. There is sufficient variation among samples from
 
the same area to suspect that some of the animals may have access to supple
mental copper and zinc. This may be in the form of a brass ring in the nose
 
which supplies some copper and zinc, or galvanized metal troughs or roofs,
 
etc.
 

Although we 
had only one sample from the Island of Gonave, it was cer
tainly low in copper.
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Mr. Bill Sneed
 
Page 2
 
December 22, 1978
 

5. 	This brief information adds justification for some funda
mental improved nutrition, sanitation and management prac
tices including mineral supplementation, parasite control,
 
etc.
 

I hope these data will be of some interest and value to you and we hope
 

to get the bone data to you soon.
 

With 	best wishes for a successful New Year, I remain,
 

Sincerely,
 

Joseph H. Conrad
 
Professor and Coordinator
 

Tropical Animal Science Programs
 

rf
 

Enclosure
 

xc: 	 Dr. L.R. McDowell
 
Dr. J.K. Loosli
 
Mr. Lloyd Clyburn
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ANALYSES OF LIVER SAMPLES 
- PORT AU PRINCE, HAITI 
(Samples collected at HAMPCO - April 18, 1978)

December 1978 
J. H. Conrad
 

Florida AID tlineral Project 
 Analysis by N. Wilkenson
 

Sample 
 Cobalt Copper Iron Manganese Zinc
 
No. Sex Age Co Cu Fe Mn Zn 
 Location 
 Comments
 

---------------- Pg/g---------------
8-231 F 6 0.28 57 186 
 10.1 179 Cayes

9-290 M 5 o.31 76 198 9.4 276 
 Cayes

10-181 M 
 7 0.22 33 
 154 12.1 305 Island of Gonave
 
11-407 M 4 0.36 220 133 9.0 262 Cayes

13-349 F 5 0.32 
 256 147 12.8 236 Cayes

14-332 F 6 0.35 162 172 8.3 
 500 Central Plateau Thin (one calf)

15-323 M 5 0.38 97 175 10.3 654 
 Central Plateau
 
16-424 F 7 0.26 196 149 
 9.8 282 Cayes
 
17-348 F 6 0.29 145 182 10.1 
 140 Artibonite Valley (one calf)

18-330 F 7 0.26 156 196 13.5 244 
 Central Plateau
 
19-354 F 8 0.32 321 
 161 9.4 347 Lgog~ne
 
20-444 F 7 0.41 68 297 
 8.5 256 Cayes

21-367 F 8 0.27 108 206 
 13.2 625 Artibonite Very thin, liver flukes

22-335 M 5 0.20 124 127 10.6 
 384 Central Plateau Liver flukes
 
23-323 F 5 0.35 
 261 164 9.2 332 
 Central Plateau
 
24-360 F 6 0.27 
 37 247 6.2 130 Artibonite
 

Normal level .08-.12 200 180-340 >8.0 84-130
 



February 1, 1979
 

Mr. Bill Sneed
 
Vice 	President & General Manager
 
HAMPCO
 
P.O. Box 1105
 
Port-au-Prince, Haiti
 

Dear 	Bill:
 

Enclosed is a summary of the calcium, phosphorus and magnesium analyses
 
of the eight rib bone samples we collected from HAMPCO with your excellent
 
cooperation.
 

I have listed the normal levels for the calcium, phosphorus and magne
sium as a percent of ash. This information substantiates the hypothesis that
 
phosphorus is probably the most limiting mineral deficiency. The normal level
 
is considered to be 13%, but levels below 16% 
are considered to be deficient.
 

Perhaps one of the surprises is the low level of calcium in the bone
 
ash. These are also lower than we usually find even in deficient animals.
 

It appears that mineral supplements would certainly be beneficial, but
 
as we know this can be said for a number of other nutrients along with energy
 
and protein.
 

Again, we hope that these data are of some interest and value to you.
 

With 	best wishes, I remain,
 

Sincerely,
 

Joseph H. Conrad
 
Professor and Coordinator
 
Tropical Animal Science Programs
 

rf 

Enclosure
 

xc: 	 Dr. L.R. McDowell
 
Dr. J.K. Loosli
 
Dr. Lloyd Clyburn
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ANALYSES OF RIB BONE SAMPLES 
- PORT AU PRINCE, HAITI
 
(Samples collected at HAMPCO 
- April 18, 1978)
 

Calcium Phosphorus Magnesium
Sample No. % Ash 
 % of Ash 
 of Ash 
- % . o Ash
 

I 
 64.86 22.89 
 35.29 9.71 
 14.97 0.52 
 0.80

2 67.08 22.38 
 33.36 
 9.44 14.07 
 0.30 
 0.45
3 64.00 22.45 
 35.08 
 9.68 15.12 0.34 0.53

4 64.39 20.35 
 31.60 
 9.61 14.92 
 0.36 0.56

5 63.64 20.60 32.37 8.68 13.64 
 0.30 0.47

6 
 63.18 20.09 31.80 
 8.68 13.74 0.26 0.41

7 64.64 19.56 
 30.26 
 9.07 14.03 0.33 0.51

8 65.97 20.29 
 30.76 
 8.66 13.13 
 0.28 


Totals 51,776 16,861 
0.42
 

26,052 7,353 
 11,362 269 
 415
Means 64.72 21.07 32.57 
 9.19 14.20 0.34 0.52
 
Normal
 
levels 
 65% 
 38% 
 18% 
 0.70
 

Bone samples were collected from the middle of the 
third rib but animal
number and location from where they originated were unknown.
 

January 1979 

Florida AID Mineral J. H. Conrad
Project 
 Analyses by N. Wilkenson
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Appendix 5
 

UTILIZATION OF RESIDUES OF SWEET POTATO
 
(Ipomoea batatas, L.) IN CATTLE FEEDING 

Introduction
 

In tropical areas, crop residues are important food resources that
 
can be used to complement or substitute pasture in periods of scarcity.
 
In the specific case of sweet potato, two types of residues are presen
ted:
 

a. 	The rejected root, pertaining to those roots that for their
 
form, size or physical damage during harvest, have no com
mercial value.
 

b. 	The foliage, leaves and stems that are frequently left in
 
the field.
 

The roots are characterized by their high energy content (starch)
 
and good carotene content, although they are low in protein (3%). The
 
roliage is a material equivalent to good Quality pasture (12% crude pro
tein and 65% digestibility), which is very well accepted by livestock.
 

Based on these antecedents, a study was done in CATIE with the pur
pose of evaluating the use of the aerial part of the plant and the roots
 
of the sweet potato for feeding young bulls for beef.
 

Relevant Results
 

Table 1 presents weight gains obtained with different treatments 
under study, wlich consisted of different combinations of sweet potato 
roots and foliage and minimum amounts of urea. 

in Table 1, it can be observed that the highest weight gain was
 
achieved with the combination of 50 percent roots and 50 percent foliage; 
nevertheless, with foliage used alone or with small proportions of root
 
(25,), gains close to 700 g/day were obtained. This can only be achieved
 
with forage of very good quality.
 

The econom.iic analysis of this study showed that in spite of good
 
Diological results, sweet potato production strictly for feeding animals
 
is not profitable as it would enter into competition with production for 
human nutrition. On the other hand, if one considers sweet potato produc
tion for human consumotion, and the ise of residues for feeding animals, 
the 	rentability figures chanre notibly. 

Table 2 presents tile economic inalysis which is based on one hectare 
planted in sweet potato. Roots of commercial value (,d ) were sold for 
human consumption, while leftover roots (12 ) and foliage were utilized 
for feeding young bulls. It is interesting to note that the crop residues 
from one hectare of sweet potato are enough to feed 3.5 young bulls weigh
ing 200 kg for a 100-day oeriod, with a weight gain of 710 g/day. The 
maintenance of ttis comolementary activity allows an additional Profit of 
48 percent. 

Projections
 

Based on the ootential shown by sweet potato in this study and in 
studies made by the Cropping Systems Project of CATIE, the researcn group 
in the Center's Animal Production Program is presently conducting two 
experiments in the mana,!ement of this cron. 
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Inthe first experiment, a study is made of the effect of leaf pruning
on production of total 
biomass (roots and foliage) in two sweet potato varieties (short season and long season). The basic idea in this work is to
study to what extent the management of sweet potato as a forage plant can
affect root production, inorder to find a 
way of raising the crop to get
more foliage production without it having a significant effect on the amount
 
and quality of the root.
 

The study inthe second experiment ison the conservation of sweet potato foliage for silage, with the addition of different proportions of residue roots and urea. 
 The purpose of this study is to develop a methodology

for conserving the sweet potato residue so 
it can be used inanimal feeding,
since it is a 
highly perishable product and its availability normally coincides with periods of forage abundance.
 

This article was written by Ing. Danilo Pezo and Dr. Hdctor Muioz,
Specialist in the Animal Production Program and Deputy Director of CATIE
for Research, respectively. Itis based on 
the thesis of Ing. J. Backer

in 1976 as a requirement for the Magister Scientiae degree.
 
From: "Activities at Turrialba," Vol. 
7, No. 3, July-Sept., 1979.
 

Table 1. Weight gain (g/animal/day) inyoung bulls fed different combinations
 
of sweet potato roots and foliage.* (Backer, 1976).
 

Ration -( dry base) 
 Consumption Weight Gain

Roots Foliage Kg DM**/00 kg LW*** 
 g/animal/day
 

0 100 
 2.4 
 656
 

25 75 
 2.3 
 708
 

50 50 
 2.3 
 347
 

75 25 
 2.4 
 805
 

100 0 
 2.4 
 823
 

* The rations were given equal protein content (11% of raw protein) by the
 
addition 1f urea
 

** DM = Dry Matter 

?** LW z Live Weight 
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TPabl3 2. 	 System of agricultural production and meat production 

based on the cultivation of sweet potato 

Agricultural Production 
 Meat Production
 

Area considered: 
 1 ha Foliage yield, MT: 	 13.0
 
Sweet potato variety: 
 C-15 Rejected root yield, MT: 
 1.8
 
Crop cycle, days: 
 150 Protein supplement in form of urea,
 
Sale of 83 	 percent of roots produced; minerals 	and consumption, kg dry matter
 
MT: 13.2 /animal/day 4.9 
Sale price, USS/kg of root: 0.13 Number of aniiimals to feed: 5.5 
Total costs of crop production: 

Profit, percentage: 
US$660 

152 

Days of feeding: 

Weight gain, g/day: 

100 

710 

Total cost/animal/day, US$: 0.28 
Price/kg live weight, US$: 0.58 
Profit, percentage: 48 

BACKER, J. Integral Use of Sweet Potato (I;,,r. ;,.L itat:, (,) [, ,:) in fledt Production. Thesis, Moqiterm'zwt.w, Turrialba, Costa Rica, UCR/CATIE, 1979. 72 p. (Thesis in Spanish).
 



Appendix 6 

Seminar on
Utilization of Local Ingredients in Animal Feeds
 

Non-Ruminant Nutrition - Pigs

Jamaica, April 14-18, 1975
 

Joe H. Conrad
 
University of Florida
 
Gainesville, 
Florida
 

A dynamic or stable swine industry is based on the local availability of 
am economical supply of energy feeds. 
 Feed represents 70-80% of the cost of
 
producing pork, but at least 75% of the feed cost is the cost of energy feeds. 
Therefore, the geographic areas which have energy feeds available in large

quantities 
at reasonable prices have the best potential for economical swine
 
production. Examples of these 
are Denmark with barley, north-central United
 
States with corn, and southeast Asia with rice by-products. 

Men and pigs are both considered to be non-ruminants. As such, they
 
both have similar digestive systems and 
nutritional requirements. Many demo
graphers and planners are saying that the pig competes directly with man ;or
available food supplies and that pork production will decrease as population 
pressures increase. 
 In theory, this is basically true; however, in practice, 
we find the pig converting large quantities of inedible, undesirable and fi
brous by-products, with low nutritional value for humans, into highly nutri
tious and delectable meat. The pig is by far the inst efficient among farm 
animals in conversion of feed energy 
to body energy and ranks only behind the
 
chicken und fish in efficiency of conversion of 
feed energy to body protein.
 

Geographic area:; which have energy feeds available in large quantities
at reasonable prices will have a definite advantage in swine production. In
creased swine produfvtion in the tropics is dependent on increased production
of feedqtufff and maximwm utilization of locally produced feedstuffs. Several 
research groups have been concentrating on various aspects of both these prob
lems. The challenge to the ;wine producer is m.aximum utilizaticn of locally
produced and locally aivailable feedstuffs. Much progr,!ss has been made on 
this topic recently and many research result:; have been published. The best 
single reference is a rcent book by W.G. Pond and J.H. MXaner entitled Swine 
Prmduction in 4rn a .d TrociaL Envi. anm:.. 
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A few pertinent statements will help to focus on the topics of utiliza
tion of feedstuffs available in the tropics.
 

1. There is no single nutritionally balanced feedstuff. 
Every feedstuff
 
has nutritional limitations, and these deficiencies must be corrected
 

for most efficient gains. 
 For example, Opaque-2 corn supplies a good nutri
tional balance of amino acids and energy for pigs over 50 kg liveweight, but
 
it is extremely deficient in minerals. The more that is known about the nu
trient composition of a feeds tuff, the easier it is to correct these defici
encies.
 

2. Many feedstuffs contain toxic materials which greatly limit their use. 
Some processing or special treatment is necessary to detoxify or re

duce the level of toxicity. Properly heat-treated soybean meal contains an 
excellent balance of the essential amino acids. However, raw or poorly pro
cessed soybean meal contains digesting enzyme inhibitors (trypsin) and the
 
availability of some of the amino acids is greatly reduced. 
 Other examples
 
are gossypol in cottonseed meal and hydrogen cyanide in cassava. 
Mare infor
mation is needed on the toxic principles which limit utilization of feedstuffs
 
produced in the tropics.
 

3. A mixture of two or more energy sources often oroduces better results 
than single sources alone. 
Frequently, the ingredients are deficient
 

in different nutrients, so they tend to complement each other. 

4. The nutritional value of a single feed ingredient varies widely and 
is dependent on many factors. 
 In general, high levels of fiber re

duce the energy level which is especially true of cereal by-product feeds.
 
Increasing the bone level in meat by-products reduces the protein level, and 
higher than normal silica levels in fish meal, rice by-products, and mineral 
mixturr- indicate contamination. Feedstuffs must be traded on the basis of 
a guaranteed content and analysis.
 

5. The nutrient requirements of swine varygreatly during the life cycle. 
Low energy and fibrous feeds which have little value for young pigs 

may be highly recommended for saws during gestation. Forage and green chopped 
material has little energy value for young pigs, but can be used as 
a major
 
source of energy for sows during gestation.
 

These points also indicate that, in formulating nutritionally balanced 
swine diets, it is necessary Lo know the nutrient requirements of swine, the 
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nutrient composition of the feedstuffs, the level of toxic materials which
limit their use and maximum levels of feedstuffs 

may 
for optimum performance. 

Nutrient Requirements of Swine
 

Tables 1 and give2 the nutrient requirements of swine as recommended bythe United States National Research Council Committee on Nutrient Requirements
of Swine. These levels are based on the experimental evidence available andthe best judgment of the committee in summarizing all the experimental work.
Therefore, these figures are close to the actual nutrient requirements of the
pig, 	 and they are recommended for use as guides in formulating rations andfeeding swine. A more detailed explanation can be found in "Nutrient Require
ments for Swine" which becan obtained by writing to: National Academy ofSciences, Printing and Publishing Office, 2101 	 Constitution Avenue, Washington,
D.Z. 	 20418, and enclosing $2.50.
 

Supplying 
 these levels of nutrients to healthy pigs with the inheritee'
ability to grow should result in optimum performance and feed conversion. 
 The-recommended levels do not contain a margin of safety. 
In some cases, it .ay
be desirable to increase the level of nutrients whenever storage conditions 
may cause some 	 deterioration or when higher levels might be desirable for
 
other reasons.
 

If nutrients are supplied at levels below those recommended in the tables,
adverse changes in performance and feed conversion can be expected. 
A num-.
ber 	of frequently occurring nutritional deficiencies are found in practice.
Among these are water, energy or dry matter, protein or amino acids, calcium,
phosphorus, iron, zinc, and multiple vitamin deficiencies.
 

Nutrient Composition of Feedstuffs and Some of Their Limiations in Swine Diets
 
Tables 3 and 4 give the nutrient composition of some feedstuffs commonly
used 	 in swine feeds. Only a limited number of feedstuffs have 	been listed

comparative purposes. 	
for 

More 	 detailed information can be found in the LatinAmerican Tables of Feed Compo-ition published by the University of Florida and
in other references cited at end this paper.the of These tables show 	 thatthe nutrient composition of energy, protein, and vitamin feeds varies widely.
Ripe 	bananas contain approximately 870 kcal of digestible energy per kilogram
compared to corn which contains about 3,300. Similar contrasts can be pointed 
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out between the nutrient composition of all feedstuffs. The swine producer 

is urged to learn more about the nutrient composition of feedstuffs, varia

tions in composition that can be expected, and how these feedstuffs can be 

combined for most efficient and economical production.
 

Protein supplement for use with tropical feedstuffs. Protein requirements for 

growing-finishing pigs vary between 18 and 13%, depending on age and weight.
 

Sorghum contains approximately 9% protein, molasses contains 3% protein, cas

sava contain 1 to 2% protein, and bananas about 1% protein. Most all energy 

feedstuffs available in the tropics contain low levels of poor quality pro

tein- Additional protein is always required and can best be supplied from a 

nutritionally balanced protein-supplement.
 

In Table 5 are listed five protein supplements. The first four have 

been formulated with protein feeds which are frequently available in the 

tropics. Formula 5 is listed for comparative purposes and indicates how 

soybean meal could be used if available. In formulating these protein sup

plements, consideration was given to research results, level of nutrients, 

availability of ingredients and nutritional deficiencies of tropical feed

stuffs. Formulas 1 and 3 contain cottonseed meal which often contains gos

sypol. Nutritional value of these could be improved by the addition of up. 

to 2.5 grams of iron per kilogram of protein supplement. 

These protein supplements are formulated to furnish adequate levels of
 

protein, minerals, trace minerals, vitamins, and antibiotics when used with 

locally available energy feedstuffs. Thus, a properly formulated protein 

supplement should supply all the nutrients needed to correct the nutritional 

deficiencies of the energy feeds. 

A 30% protein supplement is recommended when an additional source of 

energy is required. In addition, a 30% protein supplement can easily be made 

by mixing the following ingredients: 

70 parts of a 40% protein supplement and 

30 parts of a 10% protein energy feed
 

or 

60 parts of a 40% protein supplement and 
40 parts of a 15% protein energy feed. 

The 10% protein energy feed could be sorghum and the 15% protein energy feed
 

could be rice or wheat by-products. 
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A sorghum-protein supplement feeding program for growing-finishing swine 

is outlined in Table 7. This could be called a conventional feeding program. 

With this program, all ingredients are dry; they are ground and mixed together 

and fed in a self-feeder or trough. This program is based on complete mixed 

rations, but is not suitable for use with feeds containing high levels of 
moisture such as molasses, fresh cassava or bananas. Experience has shown
 

that swine production can be greatly increased if feeding programs.are designed
 
specifically for maximum utilization of locally available feedstuffs. Recent 

research has shown that excellent and economical results can be obtained by
 
feeding large quantities of molasses, cassava, and bananas when these products
 

are economically available.
 

A 	molasses feeding program for growing-finishing swine. A series of feed
ing trials have been conducted at the University of Florida to study maximum 

utilization of molasses for growing-finishing swine. Details of these studies
 

were reported by Combs and Wallace (1969, 1970, and 1972). Results show that 
20% molasses can be successfully fed to pigs between 5 and 50 kg liveweight
 

and 40% molasses can be fed to pigs over 50 kg. Levels of up to 60% raolasses
 

were fed, but gains were 8% slower than with 40% molasses. Therefore, re

search has indicated that a molasses feeding program as outlined in Table 8 
can be used successfully for growing and finishing swine.
 

Approximate daily feed intakes are also listed in Table 8. There is no 
"	need to mix these ingredients together in a mechanical mixer. The liveweight 

of the pigs and the feed intake can be estimated. Twice daily, the ingredi
ents can be spread in a trough by hand. For example, the required amount of 
protein supplement can be placed in the trough first, then the ground sorghum 

grain, and then the molasses. These ingredients can then be mixed slightly 
using a hoe or other suitable tool. Swine feeding programs must be adapted to 
locally available feedstuffs and to local conditions. Other ingredients can 

--easily be substituted for the sorghum or corn in these rations. 

A cassava feeding program for growing-finishing swine; Research conduc
ted at C.I.A.T. in Colombia has clearly shown the value and potential of
 

using cassava as a major source of energy for swine. Fresh cassava contains
 

about 65% water, 35% dry matter, and about 1 ta 2% protein. Yields are often 

low, between 3 and 20 tons per hectare, but,experimentally, 78 tons per hec

tare have been produced. About 4.0 kg daily of fresh chopped cassava supple
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mented with 0.75 kg of a 40% protein supplement has resulted in daily gains of 
0.75 kg for growing-finishing swine. 

In Table 9 is a suggested cassava feeding program for growing-finishing 
swine. Cassava can be fed as 
fresh chopped cassava or sun-dried cassava.
 
Formulas and estimated daily intakes in Table 6 are based on research results.
 
Where molasses is available. 5 to 10% is recommended to reduce dustiness and
 
increase the palatability of diets containing high levels of cassava. 
When
 
molasses is more economical than cassava, 20 
to 30% molasses is recommended
 
as outlined in Table 8.
 

Some varieties of fresh cassava contain toxic levels of hydrogen 
cyanide
 
(HCN). It is recommended that high yielding varieties with non-toxic levels
 
of H^N be produced. However, cooking in water, drying in the sun, or oven
 
drying at 800C have all been shown to reduce the level of HCN present.
 

Banana feeding program for growing-finishing swine is outlined in Table
 
10. 
 The one percent level of protein and the 80% level of moisture in bananas
 
requires that they be supplemented with both a high level of protein and addi
tional energy. 
Based on recent studies conducted by I.N.I.A.P. in Ecuador,
 
mature bananas with skins and a 30% protein supplement have produced excellent
 
results with growing-finishing swine.
 

It is possible to obtain good results by free choice feeding of the mature
 
bananas with skins and the 30% protein supplement. However, protein supplement
 
intake 
can best be controlled by hand feeding the required amount twice daily
 
and then providing all the mature bananas with skins the pigs will 
consume. 
The 30% protein supplement is recommended to supply additional energy and dry 
matter. It can be made from the 40% protein supplement as indicated in the 
discussion related to Table 3.
 

Rice by-products are available in many tropical areas and are widely used 
in swine diets. Rice is the most important food crop in many tropical areas. 
At times, the price of rice makes it competitive as a feed for swine, but, 
wherever rice is grown, its by-products are used extensively in swine diets. 

Rough rice or paddy contains the hull which is high in fiber and poorly
 
digested. Rough rice can be substituted for some or all of the corn in swine
 
diets. 
 It has been shown to have about 75 
to 80% of the feeding value of corn.
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Brown rice has a chemical composition and energy value similar to that 
of corn. The feeding value is equal to that of corn, and it can he substi
tuted for part or all of 
the corn in a swine diet when the price is equal or
 

less than that of corn. 

Rice bran is usually a mixture of bran, polishings, and some hulls. Rice
 

hulls have no nutritive value for swine, but are sometimes added as an adul
terant. Rice bran often contains about 12% fat which easily becomes ranciL
 
when stored under the conditions of a tropical environment. A number of
 

studies show that good quality rice bran can be used to replace 20 to 30% of 
the corn in growing-finishing swine diets. Results will vary with the quali
ty of rice bran. Rice bran at levels up to 30% of the diet has approximately 
the same feeding value as corn. But when rice bran replaces half of the corn, 
its feeding value decreases to 80 to 90% of that of corn. 
Recent studies at 

the University of Florida (Campabadal, 1974) compared levels from 20 to 45% 
rice bran for growing-finishing swine. Higher levels of rice bran (35 to 
45%) decreased daily gain, feed intake, and feed efficiency. Gastro-intes

tinal irritation was observed to increase as the percent of rice bran in the 
diet increased. The exact reason for the irritation is not curr'.ntly known. 

Wheat flour by-products are classified on the basis of fiber content as 
follows: bran more than 9.5%, middlings or mill run between 4 and 7%, red dog
 
between 1.5 and 4%. A majority of these by-products are used in animal diets 
and, usually, the higher the fiber, the lower the price. Comprehensive infor
mation on the milling process, chemical composition, and nutritional value of
 
wheat by-products for swine can be found in a recent publication by the Xil
ler's National Federation. Wheat flour by-products contain many essential nu

trients, but are considered primarily as sources of energy.
 

Wheat middlings and by-products with lower levels of fiber are usually
 
considered as energy substitutes for corn. Wheat bran has often been included 
in farrowing rations, but its use in growing-finishing diets is limited be

cause of the fiber content. Studies were conducted by Neufville and co-workers 
at the University of Florida to determine the effects of different levels of 
wheat bran on performance and carcass quality. A 27% level of wheat bran re
sulted in gain and feed efficiency comparable to a corn-soybean meal diet, but 
39% wheat bran significantly affects gains. Although gains were depressed and 

more feed per unit of gain was required, the calories of digestible energy
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per unit of gain were essentially the same with 0, 8, 20,. 27, and 39% wheat
 

bran.
 

Sweet potatoes contain about 30% dry matter, 1% protein, and are consid
ered a relatively good source of energy. 
Sweet potatoes can be fed raw, but
 
cooking increases consumption, protein digestibility, and rate of gain.
 
Cooked sweet potatoes have been shown to have about 80% 
of the value of corn
 
when compared on a dry matter basis. Dehydrated sweet potatoes on a dry mat
ter basis could be expected to have about 5% higher value and raw sweet pota
toes about 5% lower value than cooked sweet potatoes.
 

Protein feeds. 
 Protein feeds should be selected primarily on the basis of 
cost per unit of quality protein, but consideration must also be given to the
 
fiber, phosphorus and vitamin content.
 

Soybean meal. 
 Properly heat treated, solvent, extracted soybean meal con
taining 44 to 49% protein is an excellent source of protein for all ages of
 
swine. 
 For young, growing swine, its balance of amino acids is excelled only
 
by dried skim milk. 
 Soybean meal has become the standard with which to com
pare other sources of protein.
 

Cottonseed meal. This is 
one of the most widely produced sources of pro
tein and is often the least expensive. The high level of free gossypol and
 
the low level of lysine have restricted the use of cottonseed meal in swine
 
diets. 
 Gossypol is found in the pigment glands of cottonseed and the level
 
in the meal varies with the oil extraction process used. Prepress solvent
 
extracted cottonseed meal contains relatively high protein quality and is
 
usually low in free gossypol. Both expeller process and direct solvent pro
cess result in much higher levels of free gossypol.
 

Recent research has shown that cottonseed meal containing less than 0.04%
 
free gossypol may safely serve as 
the only source of supplemental protein for
 
swine. 
A level of 0.01% of free gossypol in the total diet has been sugges
ted as a safe level. Research has shown that the addition of ferrous sulfate
 
to the diet will bind the free gossypol so it will not be absorbed by the pig. 
If the level of free gossypol is higher than 0.01% in the total diet, iron 
should be added asferrous sulfate in a 1:1 weight ratio up to a maximum of 
500 mg/kg of added iron in the total ration. The addition of 1% of calcium 
hydroxide in the presence of recommended levels of iron also helps in the in

activation of gossypol.
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The low lysine content of cottonseed m.al can be improved by mixing with
 
protein sources containing higher levels of lysine such as 
fish meal, blood
 
meal or soybean meal. The addition of synthetic lysine should also be con

sidered.
 

Peanut meal. 
Peanut meal contains a high level, of protein, but the bal
ance of amino acids limits its use. A swine ration based on corn and peanut
 
meal is very deficient in lysine and is low in methionine and tryptophan.
 
These amino acid deficiencies can be corrected by mixing the peanut meal with
 
higher lysine supplements such as 
fish meal, blood meal, and soybean meal.
 

Peanut meal processed f'om peanuts heavily infected with the fungus As
pergillus flavus contains high levels of aflotoxin which have been shown to
 
produce toxicity in swine. Production of aflotoxin can be controlled by
 
rapd drying of the harvested peanuts to 8% moisture or below. 

Coconut meal. Although coconut meal contains only about 20% protein, it
 
is an important source of protein in many tropical areas. 
 Nearly maximum per
formance can be expected with levels up to 20% in the diet. 
 However, a 40%
 
level of coconut meal has been shown to greatly reduce gains and cause a 30%
 
increase in feed required per unit of gain,
 

Other sources of plant proteins. A rumber of varieties of peas and beans 
are being used to supply a part of the protein requirements for swine. Many
 
of these sources contain between 20 and 30% protein. Some have fairly good 
amino acid balance, but are often deficient in methionine and cystine. It is
 
expected that these will become more important in the future.
 

Protein feeds 
of animal and marine origin. The nutrient composition of
 
these protein sources sometimes varies greatly. Quality of meat and bone meal
 
and tankage tends 
to vary because the products are made from different propor
tions of carcass trimmings, inedible meat, and condemned carcasses. 
 Methods
 
of processing, including time, temperature, humidity, and the presence of con
taminants, all influence nutritive value. 
 Generally, animal proteins are of
 
excellent quality, but their feeding value is usually improved when fed in com
bination with a good source of plant protein. Rations of corn and animal or 
marine proteins are usually low in tryptophan and may contain an excess of 
calcium. Animal and marine proteins often have a greater potential for ran
cidity and salmonella contamination than plant proteins. 
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Tankage and meat and bone meal produce good results when they are used
 
to supply one half of the supplemental protein. Blood meal contains about
 
80% protein, but, because of its lower digestibility and taste, it should
 
be used to supply not more than 25% of the supplemental protein. 

Anchovy fish meal is one of the world's most important fish meals with
 
the center of production located in Peru. In general, good quality fish meal
 
is superior to meat and bone meal 
as a source of supplemental protein. Good
 
quality fish meal can be satisfactorily fed as the only source of supplemental
 
protein for swine of all ages and weights. Therefore, the relative price of
 
fish meal protein as compared 
to other sources of protein will help determine 
the level of fish meal protein in swine diets. 

Feather meal. 
Hydrolyzed feather meal can satisfactorily be used at the
 
5% level in growing-finishing swine rations. Hcwever, it should not be used
 

as the only source of supplemental protein.
 

Poultry by-product meal. This by-product of poultry processing plants 
containing about 55% protein has been satisfactorily used at the Florida Sta
tion as the only source of supplemental protein in growing-finishing swine 

rations. 

Shrimp meal contains over 45% protein of relatively good quality, but,
 
because of its high mineral content, it should be used in combination with 

plant proteins. 

Summary
 

A major factor limiting swine production in the tropics is the availabili
ty of energy and protein feeds. Research has clearly demonstrated that it is
 
possible to use much higher levels of molasses, bananas, cassava, and cotton
seed meal in swine diets than in the past. Correcting the nutritional defi
ciencies, proper processing, and removing or neutralizing the toxic materials 
present are necessary for maximum utilization of tropical feedstuffs. Energy 
feeds should be selected on the basis of cost per 1,000 kcal of digestible en
ergy, but consideration must also be given to the 
levels of dry matter, pro
tein, and fiber. Protein feeds should be selected primarily on the basis of 
cost per unit of quality protein, but consideration must also be given to the
 
fiber, phosphorus and vitamin content.
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1 NuWRLZNTI KkUIRUIZ1NS FOR SWINE (PER KILOCOml OF RATION)wTable 

Daily gain, kg. 


Digestible energy, kcal. 


Crude protein, Zb 

"b
 

Lysine, %5 

Minerals: 
Calcium, % 


Phosphorus, % 


Salt , % 


Iodine, Mg. 


Iron, mg. 


Copper, mg. 


Manganese, mg. 


Seleniua, ig. 


Zinc, mg. 

Vitainn: 

nB-Carotene, mg.c 

Vitamin A, I.U.c 

Vitamin D, I.X. 

Vitamin E, mg. 

Riboflavin, rg. 

Niacin, mg. 

Pantothenic acid, mg. 

Vitamin 2l2, mcg. 

Starting, growing and finishing weight, kg. 
5-10 10-20 20-35 35-60 60-100 Gestation Lactation 

0.3 0.5 0.6 0.75 0.9 

3,500 3,500 3,300 3,300 3,300 3,300 3,300 

20-22 18 16 14 13 14 15 

1.0 0.8 0.7 0.6 0.55 0.5 0.5 

0.19 0,65 0.65 0.50 0.5 0.75 0.75 

0.6 0.5 0.5 0.4 0.4 0.5 0.5 

0.5 0.5 0.5 0.5 0.5 0.5 0.5 

0.2 0.2 0.2 0.2 0.2 0.2 0.2 

80 80 80 80 80 80 80 

6 6 6 6 6 6 6 

20 20 20 20 20 

0.1 0.1 0.1 0.1 0.1 

50 50 50 50 50 

4.4 3.5 2.6 2.6 2.6 

2,200 1,750 1,300 1,300 1,300 

220 200 200 125 125 

11 11 11 11 11 

3 3 2.6 2.2 2.2 

22 18 14 10 10 

13 11 11 11 11 

22 15 11 11 11 

Tesehe. requirements are based on U.S. National Research Council 
energy diets were fed to swine for optimum performance. Lncri;y
rived primarily from corn-,;oybean meal type dieti;. Performance 
rally he reduced with lower energy diet:;.

b. Approximate protein levIl:i required to meet the 
the amino acids most limiting in n;wine rations. 
extra I or 2 percentage unit; of protein may be

C. Carotene and vitamin A values are based on I rg. 

et.;ential aMitio 

20 20
 

0.1 	 0.1
 

50 50
 

8.2 .6.6
 

4-,100 3,300
 

275 	 220
 

11 11
 

4.0 '3.5
 

22 18
 

16 13
 

14 11
 

recocrendationn in which hii'. 
and protein level; w,,re d. 
and feed conversion will 

acid needs. Ly:;ine in one c 
If cereal grains other than corn are ty,e, 

requircd. 
of B1carotene equalling 500 I.U. of biolor.i

cally active vitamin A. Vitamin A requirements can be met by carotene or vitamin A or 
both.
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Table 2 NUTRIENT REQUIRD1ENTS FOR SWINE--IOUNTS PER ANDIAL PR DAYa 

Starting, Growing and Finishing 

"Nutrient Unit. 5-10 10-20 
Weight, 
20-35 

kg. 
35-60 60-100 Gestation Lactatic 

Feed intake (air-dry) kg. 0.6 1.2 1.7 2.5 3.5 2 5 

Digestible energy kcal. 2,100 4,400 5,600 8,250 11,550 6,600 17,000 

Crude protein gm. 130 225 270 350 450 280 800 

.inerals: 

Calcium gm. 4.8 8 10 12.5 17.5 15 38 

Phosphorus gm. 3.6 6.3 8.5 10 14 10 26 

Salt Sm. 3 6 8.5 12.5 17 10 25 

Iodine Ms. .01 .02 .03 .05 .07 .04 .1 

Iron ms. 48 96 136 200 280 145 400 

Copper rag. 3.6 7.2 10 15 21 11 30 

,'nganese Mg. 12 24 34 50 70 36 100 

Zinc Mg. 30 60 85 125 175 90 250 

' itamins : 

Vitamin A I.U. 1,300 2,200 2,200 3.250 4,550 7,900 16,500 

Vitamin D I.U. 130 250 340 315 440 500 1,100 

Vitamin E Mg. 6.6 14 19 28 38 22 55 

Riboflavin mg. 1.8 3.8 4.4 5.5 7.7 8 16 
Niacin ig. 13 22 24 25 35 40 90 

Pantothcnic acid me. 8 14 19 28 38 32 70 

Vitamin P11 mcg. 13 18 18 28 38 27 55 

1. 17henc requiremnt,; .are bnwcd on United St.atcrj National Recienrch Council recomrmendntloni. !;ec 
Tnble 1 for details. 
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Table 3 Lt;IT O. CUFilL:;I "scLyCF IEEDSrFUFFS I,,. SWIE DIETS. 

Energy Feeds 

Dry 

Matter 
2 

Protein Lysine 
: 

Fat Fiber 

Dig;c tible 

Energy 
kcal/kg. 

Ca 
2 

P 
% 

Riboflavin 
mg/kg. 

Niacin 
mg/kg. 

Pantothenic 

Acid 
mg/kg. 

Corn, yellow 88 9.0 .2 4.4 2.0 3,3,J0 .01 0.27 1 26 4 
Sorght 87 9.7 .2 3.4 3.6 3,250 .04 0.30 1 43 11 
Rice bran 90 12.0 .5 12.0 I.O 3,250 .06 1.50 3 300 24 
-'eat bran 90 15.0 .5 4.0 8.0 3,150 .10 1.00 3 120 15 
Banana tree 8 0.5 -- 0.1 2.0 .05 0.02 - --

Rice, polished 89 8.0 .2 2.0 0.4 3,600 .04 0.20 1 14 4 
Bro.rn rice 89 10.0 .3 1.2 1.0 3,600 .04 0.18 1 17 5 
Brc-;ers grains, wet 23 5.0 - 1.6 3.6 450 .06 0.12 - 10 2 
Brc'-ers grains, dried 80 25.5 -- 6.0 15.0 1,800 .27 0.50 2 43 9 
Siett potatoes, fresh 30 1.0 -- 0.5 1.0 1,250 .03 0.04 1 " 10 -
SIcet potatoes, dried 90 3.0 -- 1.5 3.0 3,600 .09 0.12 3 30 -
hi4eat grain 90 12.5 .3 1.5 2.4 3,500 .05 0.35 1 60 13 
:!olazses, cane 78 3.0 -- 0.0 0.0 2,500 .86 0.08 3 31 39 
Sugar czne, stalks 27 0.7 -- U,4 8.0 500 .13 0.05 - -

Cassava, fresh 35 1.0 -- 0.3 1.5 1,200 .04 0.05 - --. 

Broken rice 89 8.0 .2 2.0 0.4 3,600 .04 0.20 1 15 5 
Broken bro.-n rice - 89 10.0 .3 1.2 1.0 3,600 .04 0.18 1 17 5 

Paddy or rough rice 90 7.5 .2 2.0 10.0 2,500 .04 0.26 1 30 8 
Banana fruit, whole ripe 20 1.1 -- 0.2 1.0 870 .08 0.28 1 6 
Cassava, dried 88 2.5 -- 1.4 3.0 3,400 .09 0.25 - --

Garbage 13 3.0 -- 5.0 1.0 500 -



Protein Feeds 

Coconut meal 

Cottonseed meal, solv. extd. 

Fish meal, anchovy 

Fish meal, menhaden 

Fish, whole dried 

Meat and bone meal 

Peanuts 

Dry 
Matter 

90 

90 

90 

90 

90 

90 

Protein 

20 

41 

65 

60 

50 

50 

Lysine Fat 
% 

0.5 6.0 

1.6 2.0 

5.0 5.0 

5.0 6.0 

4.5 12.0 

3.0 8.0 

Fiber 
% 

10.0 

14.0 

1.0 

1.0 

1.0 

2.5 

Digestible 
Energy Ca P Riboflavin 

kcal/kg. % % mg/kg. 

3,000 0.17 0.60 3 

3,000 0.20 1.00 5 

3,000 4.0 2.5 6 

3,000 5.0 3.0 5 

3,200 5.0 3.0 6 

3,000 10.0 5.0 5 

Niacin' 
mg/kg. 

25 

40 

60 

55 

60 

48 

Pantothenic 
Acid 

mg/kg. 

6 

8 

10 

9 

10 

4 

Peanut meal, solv. extd. 

Soybean meal, solv. extd. 

Soybean meal, solv. excd. 

Soybean seed 

Yeast, torula, dried 

90 

90 

90 

90 

90 

93 

30 

47 

44 

49 

36 

4d 

1.0 

2.0 

2.9 

3.2 

2.3 

3.8 

44.0 

1.2 

1.0 

1.0 

18.0 

2.5 

2.5 

13.0 

6.0 

3.0 

5.0 

2.0 

4,400 

2,850 

3,300 

3,400 

4,000 

2,470 

0.06 0.44 

0.20 0.65 

0.25 0.60 

0.26 0.62 

0.25 0.60 

0.57 1.68 

8 

ii 

3 

3 

2 

44 

150 

170 

27 

27 

18 

48 

40 

50 

15 

15 

10 

39 
Vitamin Feeds: 

Alfalfa, fresh 

Alfalfa meal, dried 

Elephant grass, napier 

22 

92 

22 

4.0 

17.0 

1.1 

---

---

---

0.8 

3.0 

0.3 

6.0 

24.0 

9.0 

350 

1,400 

350 

0.40 0.6 

1.30 0.24 

0.08 0.07 

3 

12 

--

12 

46 

8 

30 

Kudzu, tropical 22 3.5 --- 0.8 8.0 350 0.90 0.07 
Cassava leaves, fresh 

Water Hyacinth 

15 

10 

4.0 

1.0 

---

--

0.8 

0.3 

3.0 

2.0 

250 

130 

0.12 0.08 

0.9? 0.05 
Sweet potato leaves & vines 12 2.0 -- 0.5 3.0 200 0.12 0.10 
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Table 5 PROTEIN SUPPLEMENTS FOR USE WITH 

Ingredients 1 

Cottonseed meal 
 (40% protein) 45

Coconut meal 
 (20% protein)

Peanut meal 
 (45% protein)

Soybean meal 
 (44% protein)

Neat and Bone meal 
 (50% protein) 40

Blood meal 
 (80% protein)

Rice bran or wheat bran (12% protein) 11
Bone meal 
Salt 

Vitamin premix 

--2 

2


Antibiotic premix 
 +
Trace mineral premix 
 (.25% of protein + 


supp.)
Total 
 100 


Calculated analYsis 

Protein , % 
 40 

Lysine , % 2.0
Calcium , %" 3.6

Phophorus, % 2.7 


Table 6 COI.fPITION OF VITAMIN 21ND TRACE 

Vitaminnremix I 
Per Dound Per kilogramVitamin 
 of premix of uremix 


Vitamin A, I.U. 
 400,000 
 880,000

Vitamin D, I.U. 
 40,000 
 88,000

Vitamin E, I.U. 
 2,000 4,400

Vitamin K, mg. 
 300 

Riboflavin, mg. 

660 

400 
 880 


Pantothenic Acid mg. 
 1,600 3,500

Niacin, mg. 
 2,400 5,280
B1 2 , mg. 2 
 4.4
 

1 Add to protein supplements at the rate of 2%.
2 Add to protein supplements at the rate of 0.25%.
 

TROPICAL FEEDSTUFFS 

2 3 4 5 

50
 

40
 
70
 

40 20 30 
 20
 
10 20
 

16 11 
 3 1
 
5 3 5 

2 2 2 2
 
2 2 2 2
 
+ + 
 + +
 
+ + + + 

100 100 100 100
 

40 40 40 41
 
2.1 2.1 2.3 2.6
 
3.3 3.2 
 3.2 3.0
 
2.4 2.2 
 2.1 2.0
 

'IIXERAL PRM!IXES 

Trace mineralpremix 2 

Trace mineral Percent of prem
 

Copper 
 1.0
 
Iodine 
 0.04
 
Iron 
 10.0
 
Manganese 
 4.0
 
Zinc 
 i0.0
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Table 7 SORGHUM-PROTEIN SLYPLE1NT FEEDING
 
PROGRAM FOR GROWING-FINISHING SWINE
 

Liveweight, kg. 


Sorghum, 9% protein 

Supplement, 40% protein 


Percentage Units of Protein contributed by
 
Sorghum, 9% protein 

Supplement, 40% protein 


Daily feed intake, grams 

% protein recommended 

Daily protein requirement, grams 


Sorghum consumed daily, grams 

Protein supplement consumed
 

daily, grams 

Daily feed intake 


Average expected daily gain, kg. 


Table 8 MOLASSES FEEDIN.G 
GROWING-FINISHI:.G 

10-20 .20-35 35-60 60-90 

71 77.4 84 87
 
29 22.6 16 13


100 100 100 100
 

6.4 7.0 7.6 7.8
 
11.6 9.0 6.4 5.2
 
18.0 16.0 14.0 13.0
 

1250 1700 2500 3045
 
18 16 14 13
 

225 272 350 455
 

888 1316 2100 3045
 

362 384 400 455
 
1250 1700 2500 3500
 

0.5 0.6 0.75 0.90
 

PROGRAM FOR 
SWINE 

Liveweight, kg. 

Z protein recommended 

Formula of diet 
Sorghum or Corn, % 
Molasses, % 
Protein supplement, 40% protein, % 


Daily feed intake
 
Approximate daily feed intake, grams 


Sorghum or corn, grams 

Molasses, grams 

Protein supplement, grams 


10-20 20-35 35-60 60-90 

18 16 14 13
 

48 40 32 24 
20 30 40 50 
32 30 28 26
 

100 i00
 

1250 1700 2500 3500
 

600 680 800 840
 
250 510 1000 1750
 
400 510 700 910
 

1250 1700 2500 3500
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Table 9 CASSAVA FEEDING PROGIAM FOR
 
GROWING AND FINISHING SWINE
 

Liveweight, kg. 
 20-35 35-60 
 60-90
 

Fresh chopped cassava, kg. daily
Cassava, fresh copped, kg. 
 4.1 5.2
Protein supplement, 40% protein, kg. 
6.5
 

0.7 0.8 
 0.9
 

Sun dried cassava kg! daily

Cassava sun dried, 90% dry matter, kg. 
 1.8 2.3
Protein supplement, 40% protein, kg. 

2.3
 
0.7 0.8 
 0.9
 
2.5 3.1 
 3.7
 

Sun dried cassava and molassehi, % of diet

Cassava sun dried, 90% dry matter, % 48 46 43
Molasses, % 
 20 25
Protein supplement, 40% protein, % 

30
 
32 29 
 27
 

100 100 
 100
 

Sun dried cassava and molasses,
 
Same formula as above but based on
 
daily consumntion
Cassava, kg. daily 
 1.2 1.42 1.6Holasses, kg. daily 
 0.5 0.78 1.1Protein supplement, 40% protein, kg. daily 
 0.8 0.9 
 1.0
 

2.5 3.1 3.7 

Table 10 BANANA FEEDING PROGRAM FOR 
GROWING-FINISHING SWINE
 

Liveweight, kg. 
 10-20 20-35 
 35-60 60-90
 

Daily feed intake on as fed basis, kQ.Bananas, mature with skins, kg. 
 3.125 4.250
Supplement, 30% protein, kg. 
8.250 11.500
 

.625 .850 
 .850 1.200
 

Daily feed intake on air dry basis, 
10% XEoisture, kg.From bananas, kg. 
 .625 .850 
 1.650 2.300
From supplement, kg. 
 .625 .850 
 .850 1.200
Total and i-,ioun1: required, kg. 
 1.250 1.700 
 2.50 3.500
 

Protein recommended, grams 
 225 272 350
Protein furnished, grams 455
 
218 297 
 337 475
 

Note: From 10-35 kg. liveweight one half of the feed requirement is from
bananas. From 35-90 g. liveweight two-thirds of the feed
 
requirement is from bananas.
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