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FROGFAMAJTORN ATROBADA POR VAICES DE LOS PFOYICTOS
"PRIORIDADES AGRICOLAS FARA LA CULNCA DECL CARIBE Y CLNTROAMERICA Y

PANAMA™

(Gran{AID $u400,000.00)

NO

Faises, Proyecto, In=titucidn y Coordinador

Fresunuesto
Asignado (USS Hiles)

Tuenta
Lsignada

1.

* Barbados

- Organic Fertiliser Trials on Sugar Cane (N° 28}
~ Agricultural Services Ltd.
- Stanley Glype Hunte, St. Hichael

Costa Rica

- Estudio Fitoquimico del Génerc Clusia (N 3%)
- Departamento de Quimica, Universidad Nacional
-~ Manuel E. Moya, Heredia
- Investigacidn de nueve especies vegetales de alto valor agroindustrial (R® 3%)
- Museo Naciznal
- Bafael Angel Ocampo S., San José

Dominica
samialca

- Dehydraticn and Packaging of Sarrel Cabyces (N° 23)
- The Homen's Desk, University of Home Affairs, Industrial Relations and Housing
- Claudia Bellor, Botanic Gardens, University of Agriculture, Roseau

- Haturiay Indices for Avocado and Avocado Pears (N°® 2u)
- Produce Chemist Laboratery
- Urban H. HMartia, Roseau

- Solar Drver (N° 26)
- Produce chemist Laboratory

- Claydia Bellot, Botanic Gardens, Roseau

16.5
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11.6

2.2

DRI S, .

El Talvadgr

- Sorg- 4e Sranc para Consume Humane (HS 121
- Institute Salvadorefio de Investigacidn Agraria y Pesguera (ISIAF)
- Rend Clard V., San Salvadar

20.0

Jamaica

- Sterage of two sweet potato cultivars (N° 7}
- Binistry of Industry and Commerce Storage and Infestation Division
- Dorothea Sibblis, Kingston 10

Nicaragua

- Huevas fuentes de aceite y grasa N° 3u)
- Direccidn General de Técnicas Agropecuarias
- Julio R. Andino, Hanagua
e e s e el T L L Y YR M S e e S S T A T T o R L T A A AL M e - P A = o
- Estudic biométrico de 32 seleciones de Pejibake (N° 35)
- Direccidn General de Técnicas Agropecuarias
- Julic 'R. Andino, Hanagua

Panama

- Banco de Germoplasma de Frutales Tropicales y subtropicales (H° 29)
- Instituto de Investigacidn Agropecuaria
- Ruben Darioc Reyes dJ. Panami
- Investigacidn Agropecuvaria e Industrial del Pixbae (N® 30)
- Instituto de Investigacidn Agropecuaria
- Ruben Dario Reyes J. Panana

- Investigacibn Agrondémica Industrial del Harafiébn (MN° 32)
- Instituto de Investigacidn Agropecuaria
- Ruben Darié Reyes J. Panamd

- Investigacién de los Sistemas de Produccidn de Plitano (N° 33)
- Instituto de Investigacibén Agropecuaria
- Rafsel Sattler, Panami

25.0

25.0
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AGRICULTURAL PRIORITIES IN THE CARIBBEAN BASIN

Projects not Approved

COUNTRY PROJECT - INSTITUTION AMOUNT REQUESTED

JAMAICA The Microbial Fermentation of Waste Green RBanana Peel
for the Production of Microbial Protein to be
incorporated into Animal Feeds.
Scientific Research Council. - G. Foderingham. 128,485 (2 Yrs)

Evaluation of Local Plants for Useful Chemicals.
Scientific Research Council. - J. A. Wright. ‘ 167,224 (2 Yrs)

Essential 0ils.
Scientific Research Council. - J. A. Wright. 158,248 (2 Yrs)

Ethanol Production from Agricultural Feedstocks.
Scientific Research Council. - Al Binger. 183,783 (3 Yrs)

Production of Latex and Adhesives from Local Plants.
Scientific Research Council. - Al Binger. 152,800 (3 Yrs)

A Potential for the Expansion of non Traditional Tree
Crops in Jamaica.
Ministry of Agriculture. - R. J. Baker. 790,785 (2 Yrs)

Commercial Production of Cassava for Jamaica.
Ministry of Agriculture. - R. J. Baker. 301,045 (2 Yrs)

EL SALVADOR Cultivo del Gandul para alimentacidn del Ganado.
Ministerio de Agricultura y Ganaderia. -
José Soto Gdmez, N. A,

Expansién de la Produccidn de Grasss y Aceites

Comestibles (Soya, Cacahuete, Girasel y Ajonjoli).

Ministerio de Agricultura y Ganaderia. - 26,700 (1 Yr )
* Evaluacién de Variedades de Ajonjoli por su

Resistencia al Dafio de Plagas y Enfermedades.

Institutc Salvadorefio de Investigacidén Agraria y

Pesquera (ISIAP). - Rafael Reyes. 48,000 (2 Yrs)

* Diseflo, Construccidn y Evaluacidn de Equipos para

Procesar Productos Alimenticios a Nivel Casero.

Instituto Salvadorefio de Investigacidn Agraria y

Pesquera (ISIAP). - Jorge Alberto Ortiz Duran. 18,040 (2 Yrs)

Investigacidn & Incremento de la Produccidn del
Cultivo de Papa para Semilla.
ISIAP. - Heriberto Rosa Santos. 51,422 (2 ¥Yrs)

¥) Those projects were presented too late.

L



COULVRY

PROJECT - INSTITUTION

AMOUNT REQUISTLD

EL BT YADCR

Detsrminacidn de Alternativas para ¢l Aprovechamiento
Industrial de los Excedentes de Produccidn de Tomate
por los Pequefios Productores de L1 Salwvador.

ISTIAP. - Ana Leonor del Carmen Molina de Rivas.

Evaluacidn de la Incidencia y del Dafio de Plagas y
Enfermedades en Variedades de Cacahuete.
ISIAP. - Muriel Delmi Alas de Velis.

Investigacién, Fomento y Produccidn del Cultivo del
Aguacate.
ISIAP. - René P&rez Rivera.

* Fermentacidn de Subproductos Agropecuarios y Agroin-

dustriales para la Prcduccidn de Fuentes Proteicas
Alternas en El Salvador.

Centro de Desarrollo Ganadero, Soyapango. -
Rolande Martinez Melara.

*) Those projects were presented too late.

NICARAGUA

SAINT LUCIA

TRINIDAD 6
TOBAGO

GUATEMALA

Perspectivas de uso de Especies Arbdreas para
Alimentacidn del Ganado.

Instituto Nicaraguense de Recursos Naturales y del
Ambiente (IRENA). - Mauricio Araquistain C.

Algunas Prioridades del Cultivo de Plantas Tropicales
en Nicaragua.

Direccién General de Técnicas Agropecuarias. -

José Rambn Peralta V.

Experimental Banana Processing Mini-Plant.
Naticnal Development Corperation. - Charles Flemming.

An Agricultural Diversification Project for the
Windward Islandas through Banana and Plantain
intercropping with Food Crops (Peas, Beans, Peanuts,
Potatos, Corn and Tubbers).

Windward Islanda Banana Grower Association (WINBAN). -
Mureli Rao (Private organization}.

Cassava Cultivation.

C.E.S. Centeno, Via Arima, Trinidad. - Anthony Seesahai.

Proyecto de Investigacidn en Oleaginosas.
Instituto de Ciencia y Tecnologia Agricola (ICTA). -
Bladimiro A. Villeda Sagastume.

Evaluacidn y Conservacidn de Germoplasma de Cacao.
Instituto de Ciencia y Tecnologia Agricola (ICTA). -
Edgar Rios Valladares.

Investigacidn Agricola y Produccidn de Semillas.
Instituto de Ciencia y Tecnologia Agricola (ICTA). -
Bladimiro Villeda Sagastume.

38,000

27,000

40,000

45,000

33,524

1,000,000

310,000

65,000

361,684

100,290

12,766,700

(2 Yrs)

{2 Yrs)

(7 Yrs)

(2 ¥Yrs)

(1-1/2 ¥r

{2 Yrs)

(1 ¥Yr )

(2 Yrs)

(3 Yrs)

(2 Yrs)

(4 Yrs)



COUNTRY

PROJECT - INSTITUTION

AMOUNT REQULSTED

PUERTO RICO

DOMINICA

BAHAMAS

GRENADA

HAITI

The New Frontier: Sea, Land and Self-Lffort.
Liilian Martinea Development Consultants. -
Abdén Martinez (Private organization).

Corrugated Boxes and Selected "Kraft" Paper as a
Feed Fiber Rescurce for Lactating Dairy Cattle.
Agricultural Experiment Station of the University

of Puerto Rico, Mayaguez. - Paul R. Randel.
' Rarsfad
Banane Project.
Point Michel Women in Action Group. - Patricia Peltier

(Ministry of Home Affairs).

Banana Vinegar.
Produce Chemist Laboratory, Division of Agriculture,
Botanical Gardens. - Claudia Bellot.

‘The Feasibility of Native Corn Production as a Food

Staple and Constituent in Animal Feeds.
Ministry of Agricuiture, Fisheries and Local
Government. - Leon Stan Smith.

Research of Fruit Crop Production.
Mirabeau Propagation Station.

Plante Pilote de Technologie Alimentaire et Petit
Laboratoire de Microbiclogie. .
Department de L'Agriculture, Des Rescurces Naturelles
es du Developpement Rural, - Danielle Avian Calvin,

25,000

25,000

3,695

10,000

24,000

39,9€9

(4 Mths)

(1 Yr )

(1 Yr )

(2 Yrs)

(2 Yrs)



A

AGRICULTURAL SERVICES (Bio-py~namics) LTD.

MANHTACTURERS OF HO=COMPOST ® FERTILIZIR CONCENTRATD
OFFICE: BANK HALL CROSSE R0. 5T. MICHAEL, M 12, BARBADOS
(f; CABLES: AGSERVICE BaARBADOS PHONE: 65011, 60024

4th October 1982

Dr. Sarah Milner, _
Director, Barbados Office
of the General Secretariat,
Bank Hall, St.Michael,
Barbados.

Dear Dr. Milner,
RESEARCH PROPOSAL FOR SUPPORT
BY THE 0AS - CBI PROJECTS

I have pleasure in submitting the attached Proposal
for the favourable consideration of your Committee and
the Director of the Department of Scientific and Technological
Affairs.

I am convinced that the requested funding by 0AS will
result in positive and lasting benefits teo Barbados and the
region.

Should you require any further information on the subject
I will be most pleased to furnish it.

Sincerely Yours,

s.Gryne Hunte

Director,.

5GH/sf

Living Soi! -  Vigorous Planis



FORMAT FOR‘SUBMISSION OF RESEARCH PROPOSALS FOR POSSIBLE
SUPPORT BY THE ORGANIZATION OF AMERICAN STATES (OAS)

TITLE OF PROJECT

ORGANIC FERTILISER TRIALS ON SUGAR CANE

IN BARBADOS & JAMAICA

PRINCIPLE INVESTIGATOR

Name: Mr., Stanley Glyne Hunte

Title: Director,

Address: Agricultural Services (Bio Dynamics) LTD,
-Bank Hall Cress Rd.,, st.Michael Barbados

Telephone: 6501t homaz 62472

AINSTITUTION (NAME AND ADDRESS)

Agronomy Researc¢h Unit, Sugar Producers Association, Barbados

Sugar Industry Research Institute, Mandeville, Jamaica.

Duration of the Project: 18 months

First Year: § 8,500

Total Budget Request: $ 10,100 Second Year: §$ 1,600

Contribution of Institution or of Country: $ 8,000

Signatures

ym

T

L

Principal Investigator
(typed name, title and date)

S.G.Hunte,
Director,

5th Octoberl9ag2

Address of Fabcon Inc:

Authorizing official (date)

Performing institution
(typed name, title, address
and telephone)

br. J.C.Hudson,

Head, Agronomy Research Unit
Edgehill, St. St.Thomas
Barbados

TEl: 50075

965 Mission Street, Suite 730,
San Francisco, CA 94103, U.S.A. Tel: 957-0333



THIS PROJECT IS SUBMITTED TO THE ORGANIZATION OF AMERICAN STATES 10AS)
FOR -THEIR ‘SUPPORT IN THE FURTHERANCE OF AGRICULTURE
IN BARBADOS AND JAMAICA AND OTHER SUGAR
PRQDUCING COUNTRIES.
Title

%pplemental Fertilising of Sugar Cane using Composted Filtermuds
and Bagasse and Poultry or Animal Manures &/or chemical nitrogen;

or in short, Organic Fertiliser Trials on Sugar Cane.

Background and present state of knowledge

There are many papers. available from varied sugar technologists to
show that Filter- Press muds (FPM) or Filtermudslas.now more generally
called, is a beneficial additive to cane lands. The degree of usefulness
depends on how itwsapplied and the use made of it in the cropping cvcles.
These papers generally treat of FPM as the strzight product from the
factory; but in the case of the French researchers using a composted
product from the grape wastes, called Cofuna, it was found that this
inoculant when combined with FPM at the rate of approx. 10% by weight
resulted, after some months, in a valuable substance called S.B. Cofuna,
which whan applied to the furrows in which the cane plants were grown
resulted in some definite and positive increases in both tonnage yields
and improved juice quality. These tests were carried out in Mexico by

- Dr. Roger Humbert and also in the Phillipines and Hawaii. More recently,

sugar producers in the Phillipines have been working with this same
product and have reported consistent results. The stage has been reached

.in the Phillipines that some producers are prepared to use composted

material from their own FPM and bagasse on at least 1000 hectares of
cane land this .season,

Now there are certain drawbacks to the use of the "Cofuna" inoculant;

firstly, it is expensive because about 10% of the weight of the other

ingredients has to be applied and puts the cost for this additive alone
at around $70.00 US per ton. Secondly, the predominant bacteria in this
culture are anaerobic digesters and this requires much water having to

be applied and also an extended time of 3 to 4 months or longer for the
compost to be ready for application to the fields,

"It has been demonstrated that the aerobic process of composting is
better suited for thgsé raw materials and will result in a richer product
as a so0il conditioner (the condition in a scil is aerobic anyhow} and
the time taken to convert the raw materials into a finished compost is
about &6 to B weeks. Also the resistant lignins in the bagasse are more
suspectible to breakdown by the aerobic microbes than by the anaerobic
organisms. It is also more feasible to add poultry or other manures
for'aefobic composting than for the other method. And if it is nécessary
to add inorganic nitrogen -(such as sulphate of ammonia 6r urea.to provide
the necessary nitrogen to balance .the carbon content) then ‘it is feasible
to do this easily with aerobic composting. t
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Composting of sugar-factory wastes has been carried on in Barbados
for some years by Agricultural Services Limited, and a good product
has been made using the filtermuds, bagasse, poultry manures, other manures
plus some specially developed bacterial cultures imported from laboratories
in the USA who have specialised in the manufacture of these cultures
containing many beneficial microorganisms.

About 3 years ago some custom composting was done for one large sugar
plantation and over 100 tons of compost was applied to all the young
plant canes at the plantation, However no controlled tests were done
for comparison purposes, so that while good yields were experienced both
in the first year and in the second year, this instance can not be quoted
as a positive example of definite benefits, Likewise some isolated
tests have been done and in most cases the results were good~ especially

in the case of market wvegetables and in fruit trees and household plants
etc. '

What has never been done up to the present 1s te carry out controlled
trials on strips of sugar cane fields to measure and report on the degree
of difference between treated and untreated strips.

The reasons why this project is considered urgent and important to the
Sugar Industry in Barbados and Jamaica and elsewhere may be summarised
as follows:

l. Declining yields from cane lands is a serious handicap to efficiency
in the industry, especially cost-efficiency.

2. The unabated scourge of cane fires in Barbados is rapidly depleting
the residual organic matter levels and destroying the soil's microlife
tending to erosion & reduced water-holding capacity of our soils.

3. The high cost of imported fossil-fuel fertilisers is a constant
drain on foreign exchange reserves as well as contributing to the
high cost of production of sugar. It is reliably estimated that
after a few years ([ say 3 to 4} that the need for the artifical
fertilisers could he reduced by 50% when composted sugar wastes
are used regularly.

4. The results of usage of this or a similar product in other places
fully justifies trials being done in B arbados and Jamaica to
prove that improved soil structure and tilth as well as increased

vyields and better gquality juice can also be realised in these
tropical areas.

5. The cost of producing this compost is comparatively low, for the
raw materials belong to the Sugar Industry already {i.e. the
FPM and the Bagasse (and in the case of Jamaica, the distillery
wastes tog) and poultry manures can be got for the cost of
transport, atjeast in Barbhados, and the cost of the cultures
is about only $7.00 US., per ton. The cost of manufacture should be
not more than $15,00 US/ton so that the whole operation
may result in a total of say $30.00U.S. per ton. As this is
applied at the rate of say 2 tons per acre, it will be seen that
the cost of this product could be in .the region of $60.00 per acre,

5. The additien of comnast at nplantina “ime. and alse at land preparatiors



Benefits accruing from the Study

Based on the projections stated above the following is a rough
estimate of the potential benefits from using Compast as a supplemental
fertiliser:

Present cost of applying % ton 22-0-22 per acre - § 150,00

Less Saving of 50% when Compost is used 75.00

75.00

Add Cost of say 2 tons/Acre Compost, applied 126.00
Total Cost 7195.00

Less Present costs _150.00

Increased cost by using compost 45.00

Value of say 10% on Canpe Yields (Plant canes)
Increase of$av 4 tons per acre @ $55./ton 220,00

Increased Revenue, on Plants canes, per acre 175.00

Increased cost: $45.
Increased Revenue 35175,
Ratio: Almost 4 times..

It is estimated that the annual importation of Sugar Cane fertilisers
into Barbados is around. $6,000,000 per annum. The saving under a
compost-~usage programme could be in the regioh of $3,000,000 in foreign
exchange per year, less the cost of imported inputs.

Assuming that the imported cultures for the treatment of say, 50,000
tons of Compost amounted to some $250,000., then the foreign exchange
savings would still be very considerable,

It is in mind that some pulverised municipal garbage could be used
to supplement the supply of chick-poultry litter, Provision, however,
should still be made to use some sulphate of Ammonia toc balance the C/N
ratios.

It will be realised that im the event that our cane production can
achieve the increase of around 10 to 15% then this exercise will be well

worth the effort.

Plan of Work

For the purpose of clarity, work plans will be’giVen for Barbados and
Jamaica separately.

.BARBADOS. Specilal batches of Compost will be made in Barbados at
the work cite of Agricultural Services Ltd. in ST. Thomas, The FPM
are already on site and fresh supplies of bagasse were needed as W
as fresh poultry litter. Transport costs are involved to get tF
to the composting vyard. These ingredients are pushed into long



ﬂ4r§ ) %‘).

windrows by a frontwmend loader tractoxr in the proportions as determined
by the Directer of the project. The Compostmaking machine, a spec llsed
turning machine specially built and designed for this purpose, . 1S
the property of Agricultural Serviees Lt., . .This machine is capable
processing a large tonnage of materxial every hour, and by means of its
fast-revolving drum it shreds and pulverises and aerates the ingredicen/s
into one homogeneous mass and leaves it in the shape of a large w: nuarow
behind the machine. At this early stage the bacterial inoculant |s
added and the fermentation begins with ({he pile getting hot and steamy.
Control of moisture and aeration is essential and turning must be done
at the correct times. All this results in a completely different product
from thnat originally started with, and in & to B weeks the compost is ready
be applied teo the fields, '

JAMAICA, There is no turning machine (Compostmaker } in Jamaica,

and there is some difficulty in obtaining sufficient chicken manure
for our trials. S0 Sulphate of ammonia will be used as the main

nitrogen source, and a greater proportion of FPM to compensate.
Bagasse will also be used as well as the bacterial sprays, supplied
by the same Laboratory in the USA. The ingredients will be dumped
-on site and a front-end leader articulated rubber-wheeled tractor
will make up the piles in the correct proportions as dtermined by the
Project Director, and after moistening with water from a nearby
stream, these piles will be mixed up as much as possible and then
formed into windrows of the right size for maximum heat generation.
It is proposed to carry out production at two sites in Jamaica, so
trials may be tested on different soil types etc. in that country.

QUANTITIES, In Barbados it is expected that up to 50 tons of Compost
will be utilised inthe tests, and in Jamaica up to 100 tons may be
used.

When the Compost is ready, this will be handed over to the Agronomists

at the two centres, In Barbadoes the Agronomy Research Unit of the Sugar
Producers Asscciation (ARU) and in Jamaica the Sugar Industry Researxch
Institute {(SIRI) will undertake the field trials. The most suitable

methods,using machines and manual methods,will be employed. The general
idea is to treat the cane planting pieces with a compost "tea"™ just

prier to placing the plant pieces in the furrows, and then to add dry
compost to the furrow in the area where the cane roots will grow. Means
will be found to turn over some soil so that the compost will be covered

and put into contact with the soil - where it is most effective. There

are some fertiliser spreaders on hand that will be adapted to this pperatior:
Where manual methods are used for planting, the compost will be applied

by the handful when the cane piece is being put into the greund and

pressed down by foot.

It is also in mind to apply compost to the bottou of the furrows when
the furrow bed is being made up, i.e. some months before planting. This
will be tested on fields that have been badly burnt over the years, in
a test to determine if the compost can rebuild humus. and organic matter
more rapidly.

In addition to the field work, it will be necessary to back up the
trials with laboratory controls, Scil samples § leaf samples will be taken
at the appropriate times and tests carried out on the check plots as well
as the treated areas.



Personnel and facilities available

At the ARU in BArbados, the Agronomist Mr. H.G.Dabwer has made provision
in his timetable to carry out these tests on cane fields. He will he

‘assisted with a trainee-employee, and the ARU will provide all the

necessary transport and supervision of the trials. All materials, except
the compost, will be supplied by the ARU,

So0il and foliar tests will be done either in Barbados at the Government
Agricultural Laboratory or at the Sugar Industry Lab. Where necessary,
tests will also be done at the SIRI in Jamaica on the Barbados samples
for confirmation etc.

In all these trials Mr. Glyne Hunte will maintain close contact and
be available for any services as may be required. This 1is especially
envisaged in the area of physical supply of the compost and the means
of application with fertiliser spreaders etc. Experiments in the dipping
of the cane piece in the liguid compost mixture will also be specially
supervised by Mr., Hunte,

“ At the SIRI, Mr. Mike Shaw will be directly responsible for the trials

in that Island. He will be assisted by his Agronomist Dr. Rao. Dr Rao
is particularly interested in the use of FPM in sugar-cane trials, he
having researched this product very much in recent years. Included in

the supporting documents to this proposal is a paper on the subject by
Dr. Rac.

Mr. Mike Shaw has definite ideas on how this compost may be applied
and he will be investigating all these methods in the context of the
cane planting prgctices in Jamaica. It is realised that the scale of
the sugar industry in Jamaica dwarfs that of Barbados, and the involvement
of the SIRI in this project is very welcome.

Mr. Glyne Hunte will supervise the manufacture of the Compost in
Jamaica, and this will necessitate the visit to that Island on three or
four occasions. In addition Mr, Hunte intends to witness some of the
techniques used in Jamaica for the application of the compost to the
fields.

it ig necessary at this stage to mention the interest in this whole
compesting project of_Fabcon Incorporated, of SAn FRancisco, California
U.S.A. . The president of this Company, Mr. Jack Casey, is degply interést
developing the manufacture of sugar-factory-produced fertiliser as
an integral part of a concept that he has authored, and which he is
actively promoting both in the USA, in the Phillipines and in Jamaica
and Barbados.

His concept is what is called the 3-F system. FOOD- FERTILISER - TUEL
are the three products he sees are necessary to make the Sugar Industry
viable again. His Company,Fabcon,are the suppliers of the well-known
UNIGRATOR and the LOTUS MILL, two innovatiens that have greatly increased
the milling rate and primary extraction of the juice at the first
crushing, Fabcon Inc. is also heavily involved in supplying
chemicals and general supplies for the manufacture of sugar all over
the world, and is well known in the Sugar world. '

Mr. qack Casey believes that sugar factories can be profitably
reorganised so that a distillery can be added on, and a fertilisér
operation undertaken usinag the hurnroadust s
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His ideas, which are based on sound engineering principles and
boiling house practices, calls for a reduction in steam use for the
recovery of sugar from the diluted secondary juices, for the elimination
of the centrifugals for the curirg of "C! sugars, and the full _
utillisation ¢f the Bmolasses with the low gquality juice for the
manufacture of alcohol on the spot, He states that there will be
‘economies in steam usage, and the conversion of some of the surplus
energy could be put into ELECTRICITY GENERATION, especially if
bagasse driers are installed which could mean 'that a 35% moisture
bagasse is supplied to the boilers for increased efficiency.

Under this 3~F system, Sugar would be produced, and also Alcohol,
Alcohol both for RUM manufac¢ture and also for GASOHOL.
Then the third component will be a COMPOSTED FERTILISER. This will
be made from the FPM, some Bagasse and the concentrated lees or wash
from the distillery. These lees will be concentrated in a specially
designed clarifier which will take off the overflow for vegetable
gardening irrigation and the underflow will go to the compost piles,
This heavy residue will be rich in potassium, as well as in other
Plant nutrients. As alreacdy stated, poultry manures or other manures
or nitrogeneous chemical salts will . be used to ensure a good compost.

The above resume is given in this proposal to show that our product
has attracted international recognition and iz being actively researched
in other places, Bnt these trials in BArbados will be vital for the
needed development at this stage, as both assisting a local business
to become more established and to provide a very worthwhile input to
our main industry in Barbades with definite advantages to Jamaica, and
other sugar producing countries in the GBI basin and elsewhere.

One further word as to the Jamaica connection. Mr. Casey visited
Jamaica right after having discussions on this subject in Barbados with
Mr. Hunte. While in Jamaica, where Fabcon has a subsidiary factory
and joint~venture with Mr. Derek Corsby, he fouhd considerable interest
on the part of Mr. Mike Shaw from SIRI, and 'this led te the decision
to start the manufacture of this sugar-based compost in Jamaica.
Mr. Casey then engaged the services of Mr. Hunte to direct the operations.
Mark Casey, the son of Jack Casey has recently joined Fabc¢on Inc, and
is now Manager of their Bio-Earth Division. Mark Casey came to Barbados
te meet and consult with Mr, Hunte, and then went on to Jamaica where he w.

joined by Mr. Hunte for the .necéssary preparations for the trial
production of compost.

Expected Duration.

Field trials should commence in Barbados in the coming planting season
in November 19 82, and in Jamaica from December onwards. The first )
evaluation of the leaves will be undertaken when the plants are 4 to 5 mont:
old, and then at later stages. Visual scans will be taken at regular
intervals, CAnes planted in BArbados in November will be reaped in the
year after nexd}984) i.e approx., 15 months after planting.

In Jamaica the canes will be reaped approx. one vear after palnting..
Interim REports will be available after 6 months and at &6 months intervals

thereafter, with tests completed and final reports available within 18
months from November 1982,



BUDGET PROPOSALS:

B¥WDGET FOR ORGANIC FERTILISER TRIALS - U.S5.DOLLARS

Ref No. Item of Expenditure

l. SALARIES & WAGES

a) 1. Barbados Project Director
ii. Contribution to ARU
iii. Compost manufacture wages
iv., Plantation Wages
b) 1. Project Director for Jamaica TRials
ii. Contribution to SIRI

iii. Compost manufacture wages
iv. Plantation Wages

2. SUPFPLIES & EQUIPMENT
aj BARBADOS

1. Bacterial cultures

ii. Composting materials
iii. TRansport costs

iv, Hire of Eguipment

V. Compost turning expanses
vi, Delivery to Agronomists

b} JAIMAICA

i. Bacterial cultures

ii. Composting materials
iii, Transport costs

iv. Hire of Egquipment

V. DElivery to AGronomists
vi. Turning Expenses

3. LABORATORY EXPFENSES
A ( ‘BARBADOS
b JAMAICA

4. TRAVEL EXPENSES - ¢ Plane travel & per diem
to Jamaica/returpn Barbados

5. ADMINISTRATIVE COSTS

uss

Requested from Private

the OAS. Funding
500 1,000
2,000 -
600 600
175 100
5060 1,000
500
200 600
200 200
350 -
400 250
500 250
275 200
3006 300
- 50
700 -
400 300
4590 "
- 1,500
- 100
500 500
200 -
300 -
750 750
300 300
19,100 8,000
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Ipomoea batatas)

Institution:

Principal Investigator:

Title:
Address:
Telephone:

- Duration of Proiject:

Total Budget Request:

Contribution of Institution or of Country -~ §$

©

Ministry of Industry & Commerce Storage

& Infestation Division,
20 Hope Reoad, Kingston 10.

Dorothea Sibblis

Food Storage Officer
20 Hope Road, Kingston 10.

926-7107, 67450 or 67177
One year

J$11,174.00 US$6,277.53
First year - J$11,174.00

Second year - J$ N/A

Signatures

/ C / ?’

¢ 0 o & T ;/ooo—:-n_ :n -"o-—‘n—"..o-ut-o.
D. Sibblis (Miss)

Food Storage Officer

3%.’;.’9*}
o8 cos s Pgowfo e e 0800 e 6T s b e s o0 me

(ﬁate)

D.C. Graham

Us$6,277.53

Chief Food Storage Officer

LI A A A L R R I R B I ]

Storage & Infestation Division

"% s 9 & o s

{(Performing Institution)

4 8 3 a0 e e 80 4T L e

{Date)

& 4 " 22 8 2 e s s a Bt

20 Hope Road, Kingston 10.

G2/=-7107 574Rn 67177

& & % o &8 & 3 » 3w n---ﬁ--.

(Address & Telephone)
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INTRODUCTION:
Sweet notatc is widely grown in most parts of Jzmaica and is
particularly common in the parish of Manchester. It is however affected

by several different diseases in the field, some of which affect the
storage life of the tubers and cause great economic losses. (Common
fungal diseases that affect the storage life are those caused by
Cercospora ipomoea; Fusarium oxysporium of sp batatas (stem rot) and
Ceratocystis fimbrata (black rot). This means that the crop has a very

short storage life (2 to 3 days) and this is lower if bruising has

occurred during harvesting.

curing has been considered as the most effective means of extending
the storage life of sweet potato, but it can be considered time-consuming.
As a result, sweet potatoes have been cured in certain parts of the
United States but there is an inherent problem in Jamaica in that, quite
a few.ﬁultivars are grown and there is as yet no finalized classificat-
ion of these cultivars. Successful exportation of this crop has never
been achieved and institutions which deal with the exportation of this
crop have 1in recent times, discarded over 75% of the produce due to the

extensive spoiling which results.
of
Although -most/the previous investigations have been carried out

on a small scale, i.e. in the laboratory, work on curing on a large or
commercial scale has been attempted by our major marketing division of
agricultural produce (the Agricultural Marketing Corporation, A.M.C.)}.
As mentioned above, due to the lack of classification of the various

cultivars, accurate curing temperatures and the minimum number of days

necessary for curing to commence, have not been achieved.

In order to cure effectively, it is necessary to establish the
proper conditions. This has been a problem in that equipment used for
curing have to be of a highly precise nature (i.e. maintain correct
temperature and relative humidity) and be in very good operation
order before curing can be successful. Units that are frequently
non-operational cannot be used. This has been a major problem both in

laboratory experiments and 1n experiments done on commercial scale.

A combination of these factors or any individual factor can be
responsible for the success of the project and therefore all these

problems have to be eliminated i1f the project is to be successful.

cooa/2
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The use of fungicides and sprout-suppressants are also being

investigated to be used as alternative methods to curing.

Goals and Objectives

Indepth examination of two cultivars of sweet potatoes in order to
find;

1. (a) the temperature at which curing occurs;

(b} the storage temperature;
(c) the storage life.

2. {a) the amount and type of fungicide to be applied:
{(b) the amount and kind of sprout suppressant to be applied.

Work Plan

A. Temperature, Relative Humidity (rh), Time

Temperature 29 - 400C (Curing}
" 10 - 14°%: {Storage)

RH 98 - 100%

Time 1l - 7 days.

Each tuber will be investigated using the above temperature, rh
and time range. During harvesting most of the tubers are wounded and
these wounds serve as points of entry for post-harvest pathogens. Once
the tubers are cured, ( a process of wound healing) or closing wounds,
there is a prevention of entry of these harmful pathogens and this
results in an increase in the storage life of the tuber, since there is
no spoilage. Microscopic examination of tﬁbers will determine whether
and when curing has commenced, as cured tubers have a layer of tissue
(periderm) which is easily identified under the microscope. It is
important to discover curing and storage temperatures, the rh and how
long tubers should be cured for ,as previous experiments
have indicated that these factors vary widely and:depends on the part-
icular cultivar,

B. Fungicides and Sprout Suppressants

Investigation of the effect of four (4) fungicides at three (3)
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levels of concentration, and the use of methyi ester of napthalene acetic

acid in acetone on the storage life of the tubers.

Tubers when harvested develop conditions known as "stem rot" and
"hlack rot"; this not only gives the tubers an unattractive appearance
but the tissues become soft and hence unmarketable. Identification of

the correct fungicide and the right amount should eliminate this problem

and increase the storage l1ife of the tubers.

Sprouting is a major factor in the storage of sweet potatoes as it
causes considerable losses eg welight loss, since the surface of the
sprout is much more permeable to water than the skin of the tuber and in
addition to the loss of material in the sprout, there 1is greatly
increased evaporation of water. Elimination of sprouting during storage

would minimise weight loss and loss of material.

C. Packaging and Transportation

A study of the following packing materials -
(1) carton boxXes '
-{ii) polyethylene bags
(iii) paper bags
(iv) polyprbylene bags
(v) moist coir
)

{vi moist saw dust.

Determination of the most efficient packing material to be used

results should indicate which material gives increased storage life.

Trials involving stacking tubers loosely in boxes or in bags from
the field, tubers are generally loosely stacked on trucks, this results
in bruising and wounding and these wounds serve as points of entry for
post-harvest pathogens. It is hoped that by using alternative packaging
arrangements this problem will be eliminated or at least minimised and

therefore result in an extension of the storage life of the crop.

There will also be an examination of the shipping of cured tubers
in the various packaging materials by commercial exporters. This should
show that it is now possible to ship tubers after these treatments and

not lose the produce, since the storage life is greatly extended.



D. Consumer Acceptance

Cured tubers have what is referred to as a "stale look".
Therefore cured tubers and tubers in other treatments will be placed in
supermarkets and other retail outlets in order to determine consumer

preference.

Benefits to the country

The primary benefit to the country is that curing will serve to put
into motion facilities which now exist for the export of this crop and
also if it is successful, it will improve the quality of the product.

On the local market, a greater amocunt if not all the tubers which are
~currently being produced will be used and the farmer will be able to
sell his produce at reasonable price and not leave it in the field to
spoil as is being done now as there is not adeguate market for it.
Although there is in some areas year-round production of sweet potatoes
other areas do not have this; when there is surplus, prices are very low
and the farmer loses, if the project is successful, tubers can be stored

in times of surplus with minimum loss and minimum spoilage.

At present, only small amounts of sweet potatoes are exported,
export is only by air and this is extreméiy expensive. If tubers can be
successfully cured, exportation by sea becomes possible because of the

increased storage life of the crop. This will result in increased
Jforeign earnings to the country. Curing will elimate the high losses
currently.being experienced by exporters.

Co-operative Arrangements with other Institutions
in Jamaica

Arrangements have been made with the following:

Institutien/Person Address/Telephone no.
Exporters

A.M.C. 81 Spanish Town Road

Barry Pottinger Priory St Ann --0972-2449

- Manchester Packers )Mr., Thomas) Grove Road - Mandeville - (962-3237
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Farmers

Winston Davidson ¢/c Mandeville P.O.
B, Gunter c/o Mandeville P.OC.
Pathologist
Mr S. EBEdmond Ministry of Agriculture (Pathology

lab) Hope Road - 927-9823

Taxonomist

Ministry of Agriculture
Research Development Hope Road - 927-9831

Biodgraphical Data on Principal Investigator

Qualifications

B.Sc. in Natural Science in Chemistry and Botany - University

cf the West Indies - Mona.

Work Experience

Place - Post-Harvest Physiology Lakoratory - Storage and Infestation
Division of the Ministry of Industry & Commerce. This laboratory is
engaged in applied research in post-harvest agriculture and deals with
the protection, preservation, handling, transport and storage of fruits,
vegetables and root crops (FVRC} (perishables) with the view of increas-
ing their storage life.

During the period (lyear 10 mths.} identification of the best temp-
eratures and the proper packaging material for the successful exportat%on
of cho choes has been achieved. Work is currently being done on crops
such as yellow yams (Discorea spp.)to eliminate fungi infection by use of
particular fungicides; limes (Citrus spp.) to delay ripening and
preserve the green colour in them as during exportation, they ripen
before reaching their destination.
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Post Food Storage Research Officer

Work involved carrying out research into post harvest handling of
FVRC's within the disciplines of physiology, biochemistry pathology and
technology in order to determine optimum environmental condition i.e.,
temperature and relative humidity under which each produce should be
stored and to establish the maximun length of storage life for each

produce.

In addition to research, lectures, seminars, and workshops on the
proper method of storage FVRC's to farmers, exporters and other relevant
personnel are given.

Committee

Member of the following:

(i) Root Crops Committee
(ii) Jamaica Agro Medical Association (JAMA)
(iii) Caribbean Food Crops Society (CFCS)

. Identification of the problems of post~har9est storage and an
awareness of current post-~harvest sﬁorage techniques and the use in
eliminating these problems. Setting up applied research prospects aimed
at solving various post-harvest problems and particularly those which
result during the export of FVRC's work has also been done on the

physiology and pathology of FVRC's and in particﬁlar investigation on:-

(i} the physiological and chemical processes iff the harvested
fruit and vegetable;
{(ii) curing root crops at different temperatures;
(iii) post-harvest fungi and their control by chemical physical and
biological means;
(iv) handling of fruits and vegetables after harvesting, by

waxing, packaging and cooling.
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MINISTRY OF HOME AFFAIRS,
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PRENCIVAL ITVHSUTGATOR:

BAE 3 Claudia iellet (lrn,)
TIUG ¢ Produce Chamist
ADDRLSS » Potanic Gardens, (dnistry of Agrdcultur:
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B, PURBQIILL AND PNCTLTITUS AVAILARL

Wiz project will ve execuved as a direct liaison veiwzen

rrogremne OiTicer ond +the Produce Chf" =ty

irs, Ismonie Roper (SHc, Agricud turs)
1 - . 0 ’
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v

.
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O:  ZUDGSY (Rocusst from USAID/CAS)
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. 1 Bolar dryer T5Te52
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Yravel Por mronoctioual
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Teo wAPLCTD DURATION @ Tuelv:s montho

e  OOVZHRLATTS COIMTTILET O

s,
Salaries - . Producs Cheouist P00 ha b

Trananortation (Locd )

ket /genth or 17 months Y308l




Piile o Projeat: daveinination o laturity Indiccs for dugn

and Avociuio Pears,

Doglyround

Dominics has alwayt been at the Caribbaan 1l:vel, a significant producer
oy Avocrdo pelrs and mikinotu. ki-a'cmrt.l.;',- the drhtish Dovelepment 'Uiviéion
in the Caribbean fundod o dres crops dversiiication progremse in vhich

' azport production is oxpected to inereace Ly 1732 tons, Thig developw—
mesyt will incréace tho amount of fruit avajilable for sale on the regional
ond extre=regional maricets,

However, a sroat deal of post harvest losses hive baen exmerienced with
t E2y I 4

these fmuite for 4Wo Main reasonst e

M
-

With traditionzl varisties of these truits, experienced iamicrs
and agriculturicts have developed indices for maturity and have
peen avle to pick fruite 8t the right maturity, With the intro-
duction of new varioties, iraditional indiees are no longoer
ccrrect, oo that in one shipment to the United Kinguenm last year,
fruits ripenod at different fimes, thus disrupting marketing
arrangemcnts,

be Dominica vecause ol ite tonograpiy, is subject to climatic
differences in different areas, A major provlem arisces vhm
fruits from some areas of the island mature at times of the

Yyear when the damand for those {ruits on overseas markets is low,

The project provoses that a study of tHe maturity indices of these
fruits Dbe made with a view to producing and harvesting top quality
iTait at the right time o year.

Boneiits.
FEA AP ML S

a} Inform farmmors of correct harvesiing times and practices,
Incrsased production of harvestable Iruits.
Improved gquality of fruits on arrivel at overacs markots,
Roducad post harvest losses,

Plon of tiorik
Yoar 1

a, Octservational plots will be szlestced ropresentative ot the various
ecological areas vwhere the crops arc growm,

be Theze plois will be faacad off %o ke3sp out animals and diceourags
piliering. ’

c¢. The plots will be monitored monthly till Slowaring and di-waaidy
therealtar Yo ccllect the {following data:
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tine and auration oiv ilushing

irterval irom ilushing to riowering

time and duration and extent of ilowering
interval from flowering to Iruit maturity.

Pruit samplen will Pe tokon at vardouws intervalis from- flowerins
to maturity and subjected to virious tuots to doetermine the
ollowing datas

i. shelf 1ile following various gisroge regimes

ii, ripening wnilomity

iii, developmunt of Antracnose digease,

iv, ontimm harvesiing interval,.

Pruit sarmles will Dbe icboratory testad for; s9il and sugar
contant, thickness of slin, conristency of puld in order to
relate these payramoters to the optimen harvesting interval,.

Yoor 11
a2z 1L

D
1e

Triale will be carri<d out on the ouservational prlots to Geten

~

nine the effect of ibno {ellowing proctices on tha maturity

indices:

is fertiliser application
ii, peet and disenso control
iii weed control
iv soil and vater conservation
v diiferent ecologicil areas
vi application o nlant hormeoncs

It is recommenried that the vrincipal investipgntor and the Producse

Chemisgt visit Tronicol Procucts Institutc in the mited Kingilom and

the

and

University of rloridn, United States or Anerica to ouserve

becomo familar with thz methods used in detemining ripening

indices in these twn countries which incidentinlly, are the two

pronosed markets for the ruits under study,.

Perconnel ayd saeiliti~o available

Projcet lender:  Uroan L, :ortin

Iic fAgricultural Botanyr, Reading University Ui
3¢ Urep Protection

Prasent Post: Crop Rosearch Orfficer

1= Y 4on Lavrence
amn

e reod Technologr, Loudon University, Ul

Prseent Post: Producn Chanist,



Angus iice Intyre

Diploma in Tropical Agricul ture, J3A, Jamaica.

Present Pouot: Research Aszigiont

Pudget (Regquest Trom USAID/QAS)

I Dalariss and wRges
1M eld Assistant Wp

{asual Lovour

e Supplies end eguipment
Pesticices
dertitisers
Spraying omuipnent
idscellsncous tools (forks,
spades etc)
Ce Pravel
Visit Lo T.P.ds {Lonaon)
Visit Yo University of Florida
(Us)

Per diem

(T (L

Be Goverrment contribution

Qe Salaries

Ve Trancoort

Personnel and lasoraiory cquipsnt iiomn

will also be upad furing the course ol thr Projcet,
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LIovour to bHuill Turnitursz.



wEle of Project: QOrI'i’ srason procuction ol jomdlo B by
Thing Culture® method.
. YR VN
Yeckrround

Tomato is 3 traditionally dry season (Januwory to Hay) cerop in Dominica.
qhis ie dus mainty to the lower yielde oLitainad during the wel senson
(June to December) veciuse of increased dinencs incidence (demp end high
huaidity) and thz physieal demage done to the crep Iy the Ireqnont

heavy domMpours. The tochnology 18 now availavle to enable the
crowing ol tomato during the weit s7ason in erder to take advantage ol
the auch bettor nrices during that pariod.

ilousver, this technology has never bzen apvlied in Dominica becauss it

asces to pg adapiec to anit our conditions,
Benefits,
A —————

as Economic profitaiility to the ammers through the higher prices,

De Irport substitutions — one of the key aronc ot enmphasis tor our
Appicultural Devclormiond,

¢, Constructive empleoyment crestion wspecially for th  youth and
larndless as this voniture raquires vory little land space and the
necessary ekills ares quite casily loarnad,

4. Irurovament in the diet and health and auwtriiion oi the peopnle
as presanily vsgotables do not form a regular part o the diet
o7 a large percentope of the population.

Plon of tork,

Rhe trial will be set up at the Hillsborough Azriculiural Giation,
A wnoden frzmr.;mrk sunpoerting a sifple pitched reof = a layer of
clear plastic sandwihitched bitween two layers of pouliry wire, ona to
support the pliositic, the others to anchor it -~ sloping from a height
of sovon vaet to a height of six 'wet will ve constructad. ‘lhe
fize oi' the shed will beo H0t. by 30ft.

The ring culiure systom to be tried entails plonts cul tivatad in
one foot square, bottomless wooden boxes or ting, rilied with

sterilisod soil or compost and get on 2 provel base,

the plante will bs tied Yo wires stretched beiween supporiing
postss. ‘The boXes will be placed in dewcle rows, thirteon inches

apart, with a walk way oi twanty-six inches,



Irrigation will be don2 4o thsz gravel only and not the moil cr compost

40 which the ferdiliser will be apoplisd.

A repular 10 = 14 day spray programme will be followed to control pest

and disease outbtbreaks,

A visit gy the Project lendeor; to Jamcler whire sinilar oberations are
already in operation, Yo owderve their methods ard discuss the probloms
they faced; would groat’y facilitetc tha succesciul completion o this

rescarcll oheration,

Papgsonnal and Pacilisiss availacla,
el T

Prejeet leader: 1 Ilire Us iartin = Urnp Regscarch Oificer
DBe Agricultural Lotauy; lide {rop Protection
Rsaning University, U.X,

Za nTe Aa Cuye = Director of lLixtcusion
© e 1T Ae licy Intyr: = Resecarch Assistant

Diplona in Tropical Apriculturs,
JBA, Jamaica,

The work involves largely field worke 'he +trial will be sat up on a
site located within the Govenument Agricultural Station of Hillsborough
in %he Weost Central disiriet of the island,

Hudrote
a. Salaries and wages: 1, Conspruction oi Shei $378479 |
2, Duilding ol boxam Z151.52
Jo Casual Labour #340.91
be  Svupplies and T vipment $1,136437
6. Trovel = triy 1o Janoich fer 1 weall = tickat Benil o T
per dim WEY0 280,00

per Az
The project will e carried out voih in the licld and in the laboratory,

Tho field work will entcil setting up observaiional plots arownd the

island,

s

The laborntory is sulficlently equipned to porlform the various tests

requirod,



Recquest fron USATn/045

a, Salaries and Yoges - Year 1 V33871421
be Supplies and equipment - ' 715136436

ce Travel — l. Jepaica for 17 42ys = BAS4.55
2e  Doardf/lodpe USE1530 (USES0/day )  $579455

P

Totel -  USE3,041.67

Govarnment Contriimtion,.

salaries ~ Year 1 - U3E4,100,00
Transport - U323 810418

Total = US$4,915418
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FROJLCT PROTOSAL

Institution

Scientific Research Council
P O Fox 350
Kingston 6, Jamaica

Investigator

-

Mr. G. Foderinghaw B.Sc. (Hons)
Microbiologist/Research Scientist
Scientific Research Council

P 0 Box 350

Kingston 6, Jamaica

Tel: 927-4471-4

Duration of Project

Two years

Total Budget US$129,485

Contribution of Institution

-

/

. ~

=

First year US$ 63,749
Second year US$ 65,736

Staff : To be determined
SRC will be responsible for all
administrative functions

Equipment : Limited facilities such as Incubators,
Light Microscope, Laboratory Mill and

Centrifuge

/'//k “/j

already available.

Principal Investigator

G. Foderinghan :
Microbiclogist/Research Scientist

August

10,1982

JAuthorising Offdicial

August 10,1982

¥.,0, Bamilron

Executive Director
Scientific Research Council
P O Box 350

Kingston 6, Jamaica

Tel: 927-4471-4



NAME OF PROJECT

"The Microbial Fermentation of Waste Green Bananas
and Banana Peel For The Production of Microbilal

Protein to be incorporated into Animal Feeds"
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Introduction

Jamaica, like most developing countries is:
(a) deficient in protein and
(b) faces a severe foreign exchange problem

This protein deficiency is seen to be of great significance in the
animal feed industry.

In 1981 approximately 234,000 tons of animal feed were consumed.
Although all animal feeds are manufactured in Jamaica all the components
are imported. The main components being soybean and corn, were imported
at a cost of US$35.4 million.

- The ensuing project looks at a potentially simple and inexpensive
method of utilizing waste material from Agro-based industry for the pro-
duction of high protein material comparable in composition to soybean to -
be used as a partial replacement for soybean and corm.

In 1981 a total of 207,476 tons of bananas were produced. Of this
quantity, approximately 88,000 tons were rejected.’

Further wastes from bananas are gemerated by the Banana Chip Industry.
It is estimated that some 16,000 tons of banana peel are generated annually.
Currently, all the waste peel is dumped.

It is estimated that one can realistically recover annually some 30,000_
tons comprising both waste bananas and peel.

Goals and Objectives

The objectives of the project are:

(1) to produce microbial protein comparable to soybean
by simple and inexpensive non sterile solid
substrate fermentation methods

(11) to utilize waste bananas and peel for use in animal
feed manufacture

(iii) to establish a small scale industry to produce
microbial protein from waste bananas and peel for
use in animal feed manufacture having an output
capacity of about 50,000 tonms annually.

L3



3 The production is aimed at substituting 15 - 20 percent of soybean

and corn currently imported for use in animal feed, thus reducing £foreign
exchange spending.

Work Plan
The project is divided into four phases as follows:

Phase I Laboratory Experimentation

- (a) Chemical assessment of raw materilal
for suitability
~{b) Screening of microorganisms to obtain
most suitable feed organism and protein yield

Phase 11 Semi-Pilot Plant Scale

(a) To observe parameters in open trays

Phase III Pilot Plant Scale

(a) To produce microbial protein/output caphcity
one ton per week _

Phase IV - - Feeding Trials - to determine

(a) Effects on weight gain
(b) Toxieity and Carcinogenicity
(e) Lack of teratogenicity

Benefits to Cowmtry

1. Reduetion in foreign exchange spending. Fbreign exchange savings
for twenty percent substitution level would be approximately
US$7 million annually

2. fP:ovide diréct employment for approximately ten persons

3. Solving a sefious national problem

4, Belp to build our technological base.

4
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Cooperative Arrangements

Arrangements have been made with the Ministry bf,Agriculture,
Livestock Division, for comducting feeding trials. '

Personnel (1) Mr, McCorkle,
Pirector, Ministry of Agriculture
Livestock Division,
Bodles, S5t. Catherine

(11) Mr. C. Gordon
Ministry of Agriculture
Livestock Division
Bodles, St. Catherine

- Tentative arrangements have been made with the University of the
West Indies, Department of Biochemistxy, Mona, for amalysing amino acid
profile

Biographical Data on Principal Investigator

Name : Mr. Gaston Foderingham B.Sc. (Hons)

Title Microblolongist/Research Scientist

Education : B.Sc.(Hons), University of Guelph, Canada (1975)

Experience : Seven years research experience in Food Technology
and Microbiology
Microbial Corrosion of 01l equipment in the
Petroleum Industry :
Water and Food Analysis, Quality Control (Dairy)
Single Cell Protein Production from Cassava
Production of -Baby Food from Local Materials
Development of Corn and Meat Based Foods,
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PROJECT TROPOSAL

Institution
Scientific Research Council
P 0 Box 350

Kingston 6, Jamaica

Principal Investigator

Dr. J.A. Wright
Director,Research & Development
Scientific Research Council

P 0 Box 350

Kingston 6, Jamaica

Tel: 927-447-4

Duration of Project

Two years

Total Budget US$167,224 First year US$105,435
Second year US$ 61,789

Contribution of Institutiom

Staff : To be determined

: S.R.C. will be responsible for all
Administrative functions

Equipment : Limited facilities such as extractiom
" equipment, infra-red spectrophotometer,
UV spectrophotometer and an NMR are
already available

¢
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Priﬁgiﬁal Investigator Authorising Official

J.A. Wright August 10,1982

Director, Research & Development M.C0. Hamilton

August 10,1982 Executive Director
Scientific Research Council
P 0 Box 350

Kingston 6, Jamaica
Tel: 927-4471-4



PROPREAL TO 045 - SCRETLING AVD
FVALLATION O LOCAL TLALTS YOR USCFUL CHEMICALS

INTRODUCTION

An estimated $10 willion is spent anrnually on the importation of
speclality chemicels - insecticides, funglcides, herbicides. They play
a major role in the agricultural sector in planting, growing, and
storage of a wide varlety of crops. In many industries such as Banamna,
Coffee, Cocoa, specialised chemicals are indispensable. As a sub-
tropical country insecticides are used in almost every household,

Ristorically there 1s a number of plants reputed to contain
principles of medicinal and insecticidal values. Prominent among these
plants are those from the piperaceae family. They are known to contain
essential olls, resins, bitter principles and physiologically active
compounds. It is reported that three compounds having insecticidal
properties have been isolated from black pepper, one of these reported
as having a toxicity equivalent to pyrethrum.

The pepper elder (piperoma pellucida) a plant growing profusely
along the wet slopes of Jamaica has been under investigation for insec-—
ticidal properties. It is one of a number of plants slated for such
investipations, the choice belnpg influenced by the availabililiry.

Preliminary imvestigations suggest that the crude solvent extract
could be more toxic than a black pepper extract when tested against
roaches, ants, grasshoppers, centipedes and moths,

The studies so far undertaken have been joint efforts with the
University of the West Indies, Ministry of Agriculture and Storage and
Infestation Division (Ministry of Industry and Commerce).

The survival of the agricultural industry depends to 3 very large
extent on the ability to control or eradicate pests. The health of the
nation also hinges on insect comntrol. A great strain is placed on the

nation's budget since all the cbemicals are jmported, resulting in scarce

foreign exchange expenditure.

GOALS AND OBJECTIVES

The project seeks to achieve:

a) research of indigenous plants to identify those containing
chemicals with insecticidal or other bemeficial properties.

b} the identification and propagation through tissue culture

or other means of the most suitable plants for production.

veeaf2
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¢} the jdinmtification ol cuch lecolities best cuited {or
cultivation of selected verjetics.

d) the establislment of an industry for producing chemicals
from plants for domestic and export markets.
TIME TABLE

See Attachment

BENEFITS TC COUNTRY

a) A lessening of imports of speciality chemicals
b) Ipncreased employment, particularly In rural areas, arising
frem the establishment of such cultivations and their sub-

sequent upkeep.

¢) Potential to Increase foreign trade ip marketing products
accepted intermationally.

CQO-OPERATIVE ARRANGEMENTS

The SRC will conduct laboratory studies in the separation, identi-
fication and formulation.

Organizations and agencies assisting are:
I . Mipistry of Agriculture
Crops and Soils Division
Plant Protection Division
Hope, Kingston 6
Mr. K. Singh ~ Acting Director, Research and Development
Who will undertake the agricultural research in planting,

growing, harvesting.

11 Ministry of Industry and Coummerce
Storage and Infestation Division
Hope Road, Kingston

Mrs. C. Graham - Head of Division

To determine 1Dggy and other factors necessary for
evaluation of efficacy of extracte and isolated compounds.

ceseaf3
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111 University of the West Indies
Entowmologpy Department
Mona, Kingston 7

Dr. A, Mansinph, Reader in Entomeolegy

To assilst in entomological studies

Iv Local Manufacturer

Te undertake the production and marketing

B1QCRATHICAL DATA

Name
Title

University Education

Experience

Research Interests

Other Activities

John Archibald Wright
Director, Research & Development

B.Sc. (UWI) 1968
PhD, (UWI1) 1973

December 1971 ~ February 1975 Scientific
Officer, Scientific Research Council

March 1875 = July 1978 Technical Manager,
Colgate Palmolive Co. (Ja,) Ltd.

August 1978 - September 1981 Plant Manager
Colgate Palmolive Co. (Ja.) Ltd.

November 198l« December 1981 Consultant,
Scientific Research Council

January 1982 - present Director, Research and
Development, Scientific Research Council

Natural Products
Industrial Chemistry

Member, Food Packaging Committee , Jamaica
Bureau of Standards

Member, Soaps and Detergents Committee, Jamaica
Bureau of Standards

-n/a

hd



-

WORE. PLAN

1.

2.

Optimisation of extraction methods (one month)

Purification of extract. {one month)

Plant survey to determine:

(a)
(b)
(e)
(d)

population density throughout the island
climate condition
soil type

compatability with other crops

Isolation of compounds by chromatographic methods. {one month)

Identification of compounds by nuclear magnetic resonance,
infra-red M.V. spectroscopy and gas chromatography/mass
spectroscopy

Biological tests to determine the LD_0, mammalian toxicity,
lethazl dosage for a variety of insects

Extraction and purification will be scaled up to pllot plant

level.



PROJECT TIME SUHEDULE otnibondlo abt Ldaeenidin Vi o fLa1a TUR Loeibe GUle. oL

CALENDER MONTIS AFTER INTTIATION orF _PROJECT :

TASK DESCRIPTION

7 4 b ] 16 12 14 1] 18 20 22 24 26 28 - 30 32 M 36 g

Ixiraction

Purification

Lsolarion of Compounds

Lrrononie Sctudies and
Ustablishment of Cultivations

fdearificacion of Compounds

Liological Tests

i'slot Plant extraction trials
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PRCJECT PROPCT

Institution

Scientific Research Council
P.0O. Box 350
Kingston 6, Jamaica

Principal Investigator

Dr. J.A. Wright

Director, Research & Development

Scientific Research Council
F.0. Box 350

Kingston &, Jamaica

Tel: 927-4471-4

Duration of Project

Two Years

Total Budget US$158, 248

Contribution of Institution

First year US§$95,513
Second vear US§$62,735

Staff : To be determined

S.R.C. will be responsible for all
Administrative functions

Equipment : Limited facilities such as extraction
equipment, infra-red spectrophotometer,
UV spectrophotometer and an NMR are
already available

. AL '

Principal Investigator

J.A., Wright

Director, Research & Development
August 10, 1982

Authorising Official

August 10, 1982

M.0. Hamilton

Executive Director
Scientific Research Council
P.0. Box 350

Kingston 6, Jamaica

Tel: 927-4471-4
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QAS PROPOSAL - ESSERTIAL OILS

INTRODUCT IGN

A large number of plants exist in Jamaica from which may be
extracted essential oils and other principles used widely in the
food, drug, and ccsmetics industries. To date, no sustained re-
search has been undertaken to fully commercialize a number of them.
Among the plants which are known to grow locally are:

pimento (all spice)
ginger

lemon grass

basil

pine

cedar (cedrella odorata)
eucalyptus

The essential oils of all the above are in good demand inter-
nationally. Locally there is a demand for these products aleng .
with others, but this demand is mnot met, either from the unavail-
ability or the cost. Apart from the essential oils from citrus
plants (orange, lime, lemon), and pimento oil (leaf and berry) there
is no productiom of essential oils.

On the other hand there is manufacture of drugs, beverages, foods,
cosmetics, soaps, disinfectants, perfumes, in which a wide variety of
essential oils is used. Most of the essential oils used are therefore
either imported as whole c¢ils or as components in perfumes and/or other
finished product formulatioms.

In addition, spices from pimento and ginger which were formerly
supplied from Jamaica have not increased in sales but through competition
and chemical synthesis have surrendered a sizeable portion of the
market. '

Investigations in certain aspects of essential oils from local
plants have been made by local groups and the SRC has conducted re-
search specifically to determine vields and characterisation of certain
oils. Agronomic studies are expected to be undertaken by thée Ministry
of Agriculture and joint and independent studies in tissue culture
and altemate uses for pimento o0il are now planned by the SRC and U.W.I.

More recently collaborative studies have been initiated between
the Jamaica National Export Corporation and SRC to bring finamcial
relief to distillers of pimento leaf oil; now experiencing difficulty
in marketing the oil produced.
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GOALS Al

QUIECTIVES

a)

b)

c)

d)

e)

BENEFITS

To conduct research and development leading to the production
of essential oils to form the basis for establishing industries
using these essential oils.

To establiish experimental plots for cstimation of yields of
useful extracts from plants as determined by laboratory and
pilot plant studies.

To place the existing essential oils Industyy on a very sound
footing through research in tissue culture technique, and to
identify alternate uses of essential oils.

To implement the growing of other plants from which useful
essentlal oills can be obtailned.

To recapture, maintain and improve the strong position conce
enjoyed by traditional essential oils - ginger and pimento.

TO COUNTRY

The establishment of manufacturing Iindustries utilising indigenous
raw materials from which would result the following:

a)

b)
c)
d)

e)

£)

increased employment opportunities in the agricultural sector
of rural areas, as well as in the manufacturing sector.

increased land utilization.
increased foreign exchange earnings via exports.
a decrease in imports of chemicals and other raw materials.

utilise more fully the capacity of distillation plants now idle
for up to eight wmonths of the year.

create an opportunity for scientists to fully investigate tissue
culture techniques applicable to local agriculture.

CO—QOPERATIVE ARRANGEMENTS

Propesals have been made from various scientists outlining details
for co-operation in this project. The I.D.R.C. has expressed interest to
collaborate in this project

RRRE
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The SRC will be the co-ordinating body with responsitility for
laboratory resecarch to determine yields, the assay of extracts and .
isplation of components as necessary, as well as Investigate uses of
plant extracts for existing and new products.

Other parvticipants include:

I

Il

II1

U.W.T.
Department of Botany
Mona, Kingston 7

Dr. K.E. Magnus - Head, Department of Chemistry

Pro. G. Sidrak - Head, Department of Botany

Dr. L. Coke = Senior Lecturer, Department of Botany
Who will undertake methods for tissue culture propagation,

identification and classification of suitable varieties of
plants.

Ministry of Agriculture

Crops and Soils Division

Hope, Kingston 6

Mr. R. Singh - Acting Director, Research and Development

Will undertake the agronomic aspects of the project (variety
selection, planting, growing and harvesting techniques).

Pimento Distillers Association

To make available lands for trial, and equipment for plant
distillation studies.

JNIP ~ JNEC

a) To undertake such promotional work as is mecessary to
secure markets products

b) To promote the establishment of industries producing
finished goods from contemplated extracts.
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Biogrephical Data on Principal Investipator

Name :
Title

University Education

Experience
Research Interest :
Other Activities :

John Arehibald Wripht
Director, Research & Development

B.Sc. (UWI) 1968
PhD. (UWI) 1973

December 1971 - February 1975 Scilentific
Officer, Scientific Research Council

March 1975 - July 1978 Technical Manager,
Colgate Palmolive Co. (Ja.) Ltd

August 1978 - September 1981 Plant Manager
Colgate Palmolive Co, (Ja.) Ltd.

November 198]1-December 1981 Copsultant,
Scientific Research Council

January 1982 - present Director, Research and
Development, Scientific Research Council

Natural Products
Industrial Chemistry

Member, Food Packaging Committee, Jamaica
Bureau of Standards

Member, Scaps and Detergents Committee,
Jamaica Bureau of Standards
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INSTITUTION

Scientific Research Council
P.0, Box 350

Kingston 6

Jamaica W.I.

Tel: 92-74471=4

PRINCIPAL IKNVESTIGATOR

Al Binger, PhD,.

Head, Engineering and Applied Sciences Unit
Scientific Research Council

P.0O. Box 350

Kingston ©

Jamalca W.I.

Tel: 92-74471<4

DURATION OF PROJECT

Approximately three (3) years

"PROJECT TITLE

Ethanol production from Agricultural Feedstocks

FIRST YEAR US$39,300
SECOND YEAR 85,000

TOTAL BUDGET THIRD YEAR 65,493
US$189,793
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Al Binger,/PhD M.0. "Pat'" Hawmiltonm PhD.
Head, Engilmeering and Executlve Director
Applied Sciences Unit Authorizing Official

Scientific Research Council
P.0. Box 350
Kingston ©

August, 1982 Jamaica W.I,

August, 1982



INTRODUCTION

Ethanol has a variety of uses in both the Chemical and
Processing Industries. As & Non-toxic Organic Solvent it
has applicatlion in a number of extraction processes including
the extraction of essential oills from heat sensitive organic
materials. It is also a major raw material in the production
of plastics and can also be used for the production of food
preservatives such as Acetic Acid,

With the ever increasing cost of motor fuel, ethanol is
now being used as an addition or as substitute for petroleum
based fuel, The use of ethanel whether as a fuel additive or
substitute 1is yet to be fully explored and documented, The
Brazilian experience varies depending on which side of the
story is presented, The Brazilian however, have the largest
fuel ethanol production and utilization programme, A programme
utfilizing Sugar Cane as the feedstock, Because of Contracts
under the LOME Convention Jamaica and other English Speaking
Caribbean Countries have Contracts to supply significant
quantities of Sugar to the European Common Market, As a result
Sugar Cane is not a potential feedstock for ethanol in the near
future,

Our project proposee to examine the potential of producing
ethanol from starch based crops which can be grown cn marginal
lands, and from seasonal crops such as mangoes and breadfruit,
as & significant quantity of these rot during the season, Starch
material made availlable as & result of natural disaster and
poor marketing condition ere alsc potential feedstock,

OBJECTIVES

The first aim of the project is to conduct Laboratory Scale
couparative investigations on & number of locally cultivated crops,
as to assess which crops have the best potential as being raw.
material for ethanol production, Examination of the possibilities
for using locally available enzymes in fermentation and utilization
of by-products will slso be examined.

Preliminary economic evaluation studies will then be made

for each jdentified crop to high-light where further emphasis
would most likely give fruitful results,
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The second aim would be identifying the proper cultural
practices for growing the identified crops om pilot scale
farms, s0 as to obtain Information for the Economic Evaluation
for the commercialization prospects., Similarly the technilgues
for producing ethanol would have to be stream lined to obtain
optimumr yield and minimum production cest, TFrom these results
the potential for commercialization would be sgen,

WORK PLAN

A literature survey has been conducted on estimated values
of the starch content of some of the locelly grown crops. This
1s currently been supplemented by laboratory investigations with
these crops to produce ethanol., Thils involves fermentation of
the raw materilials, after preparation, for varyionp perlods, as
well as using different hydrolysing agents. The preliminarxy
results are encouraging,

Further work on different crops is required, Subsequently,
operating conditions such as temperature,pH, fermentation period
and distillation conditions will be varied to determine the
effects of such changes on the yield, The results from these
investigations would provide a basis for decisions on which crops
should be further investigated at a pilot plant level (i.e.
agronomic and chemical processing)., The emphasis for chemical
processing will be to evaluate the economics of the process, as
well as optimization of operating and design criteria. The
results will alsoc be used for scale-up from pilot plant to
commercial scale operations, The pllot agronomic phase will be
to generate yield and cost productlon data.

The information from both the Chemical and Agronomic
studles will be used to evaluate the potential for commercia-
l1ization. The estimated time scale for this prolect 1s as
summarized below (see also work plan),
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Laboratory experimental work 12 months

Agronomic studies {(preliminary
economic evaluation) 23 months

Purchasing and setting up of

pilot plant equipment 3 months
Pilot plant equipment 9 months
Pilot plant investigations 12 nonths

| TOTAL 3 years

NATIONAL AND REGIONAL BENEFITS

Ethanol can be used as primary raw material in a variety
of industries, With such a high demand, a economically viable
process which uses locally available crops as raw materials
would enbance the earning capacity of local farmers who would
have a guaranteed market fer their preoducts, as well as the
foreign exchange earning capacity of Jamaica as a whole,

With an economic process for production of ethanol the
feasibility of conversion to fuel, gaschol, and plastics can
be investigated., Such diversifications would have both national
and regional benefits,

Further carbon dioxide as a major by-product of the
process in manufacturing ethanol has numerous uses including
soft drinks gasification, these uses would further enhance the
economies at both natiomal and regional levels, With sore creps,
for example, sweet cornm, the stillage left after completion of
the fermentation process can be used as animal feed,

.‘/47



PERSONNEL
1l Senior Research Scientist (Engineer)
1 Research Scientist {(Chemist)
1 Research Scilentist (Engineer)
1 Research Scientist (Agronomist)

1l Technician

BUDGET BREAKDOWR

Raw materials

Laboratory equipment

Agronomic supplies and Equipment
Pilot plant equipment-purchased cost

Installation cost of pillot plant equipment

(30% of equipment cost)
Salaries

Tocal travel

uverseas travel

Contingenciles

TOTAL

"AB/bb,

UsS$ 2,000
6,000
15,000

17,000

5,100
131,693
5,000
3,000

5,000

UsS$189,793
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OPERATION

" WORK PLAN

DURATTON (MONTHS)

12

24

36

LABORATORY EXPERI-
MENTAL WORK

AGRONOMIC STUDIES

PRELIMINARY ECO-
NOMIC EVALUATION

PURCHASTING AND
SETTING UP OF
PILOT PLANT

PILOT PLANT
INVESTIGATIONS
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PROJECT PRQPOSAYL - MIMISTRY OF AGRICULTURE
KINGSTON - JAMAICA

PROJECT TITLE: COMMERCIZL PRODUCTION OF CASSAVA FOR

JAMATCA

INTRODUCTION

Much useful work has been done on cassava in Jamaica
since 1953, but so far, the programme has not reached a stage
for full commercial production. This crop is now grown on a limited
scale by small farmers mainly in the dry southern plains of
Jamaica.—'xSt. Elizaheth) with an estimated area of 7,000 hectares
available for the production of cassava. It has been a "hik-
and-run" for cassava on which the follow up for large scale pro-

duction has been put back for several years.

PROBLEMS

- In 1975 2 cassava mill was established 1n Goshen,
St. Elizabetn ~ Jamaica to produce cassava flour
to be used as 233 substitute for whesat fZlour in

the baking industry.

-, The mill has a capacity of 120 menric tons of fresh
cassava roots per day an =quivalent of 50 tons per
shift.

- The plant would require 24,000 metric tons on double

shift operating at 249 days/vear.

- Present estimated yield/cassava which is 5,000 - 8,000

tons is approximately 12.5 metric tons per hectare.

- It is unlikely that the supply of cassava necessary
to Xeep the mill in full production can bhe met through
the productive efforts of the small farmers on 0.5

to 2 hectares.

it is important that a viabla cassava industry he

developed based on larder farms of 49 to 30 hectares.



Alternative uses for the crop other than flour for the baking

industry should be contemzlated.
A report by Dr. C.J. Allenl indicated that cassava meal
may be able to replace arain in livestock ration as follows:-

Dairy Cows 20 - 190%
Pigs 15 - 60%
Poultry 19 - 15%

The leaves of cassava which contains approximately 15%

crude protein can also be utilized in animal feeds.

PREVIOUS ACTIVITIES

The Ministry of Agriculture2 conducted several trials
in which D.J. Rogers unpublished data compar=d the HCN content
of local varieties of cassava grown on Potassium deficient soils
at Bodles in 1953. Further work was carried out by D.C. Webster
which included:

- Cassava Variety Trial - 49 cultivars tested 1958-59.

- Time of Maturity Trial- 1960-61

~ Eight cultivars from Cuba and 49 of the Rogers'
collection set out-as a comparison trial at Bodles

and tested for starch content 1%52=63.

In 19732-74 Weir/Dextexr tested 2 varieties M. Coll-22
and Llanera which was introduced from CIAT - Columbia. Yield
data when compared with 2 local varieties were not significant.

Llanera and M.Coll-22 gave 4.9 & 5.3 Kg/plant respectively.

In 1975~76 ten {10) cultivars were introduced from
CIAT ~ Columbia and two {2) from Costa Rica.

lCONSULTANT - RESEARCH AND DEVELCOCPMENT DIVISION - JAMAICA

2INVESTIGATIONS BULLETIN - MINISTRY OF AGRICULTURE -

JAMAICA - 1958-5%9; 1870-74; 1975: 1976.



-

Tuber yields ¢f most oi tie introdursd cultivars (1.0 -- 11,30 tons/ha:
were low when comparad with mmst of

21.8 tons/ha).

the local) varieties (R.2 -

Other areas of work done on local and introduced

cultivars included:

Fertilizer Triasls an: merbicide Trials.

The latter was done 1n colliahoration with CARDI/UWI Mona.

ON-GOING ACTIVITIES

- Variety Testing - local and introluced - Ministry

cf Agricultur

D

~ Intercropning of cassava with peasuts, peas. sorghum
and corn - (IICA ~ HMinistry ¢f koriculture). This

programme includes 2 pruning trial.

- Investiuaticn on the use ~° cassave for animal feeds -

{(Ministry of Agricutlure Reszearc: and Development)

QBJECTIVES

- To develop & viable commercial cassava industry.

-  To reduce the level of import of ingredients for feed
in the livestock industry

- To utilize marcinal land to produce an eCOnoOmic Crop.

To introduce eftective methods of cultural practices
to reduce cost of production and increase vields.

- To develop and/or introduce simple methods in the

utilization of cassava by-products.

-- To develop and maintairn a reiiable source of raw
materials for the manufacturing sector and related
industriecz.



GOALS COL'D.

-~ To introduse and test hiagh vielding varieties suitable
to Jamaican conditlilons and to make these varieties
available to the farmers at the shortest period of

time.

- To produce alterrnative source of local materiais for

ingredients in livestock feeds.
- To increase the level of income for small farmers.

- To produce food for human consumpticn and export
possihilities.
- To introduce and utilize "small machkinery for use

in the industry.

WORK _FTAN Year 1 Year 2 Year 3

Introduction a2nd restin Kish i

s o i
yielding varietizs, P
¥

i

in

Agronomy and qulitural practicoss ) g __
) b XK XX XK X KR XX N XK X E XXX XXX KXY

nest disease.weed control, st

harvest physiology. )
- Intercropping methods. R XA A KK SR LA S XK XA RN
- Assessment of products. N XKL AR XXX XK XKXY, |

- Utilization of products (animal

S AKX AKX KA XXX E XXX EKX

feed, human ceonsumption)

~ Commercial plantinge (80 ha) | XX RX XA XKL XXX XX AR LA X XXX KX
~ Marketing investigations gkaxiﬁ?ﬁg
- Technical Assistance XEXK IR XX AKX

- Traininc - (including visits-

two personnel) XXIXX




BENEFITS

- Saving of Foreign Luchange

- The commercial qrowing of cassava will act as a stimulant

which should revive the traditional small planters.

- Cassava could be grown at any distance from the
existing factory since the industry would not be
based on the processing of fresh cassava at the mill.

- Solar energv for drying cassava chips could ke done
on the farms, therefore cutting back on waste and
developing on farm programmes.

- Creating jobh opportunities in the rural areas.

- Small farnmers will have a reliable source of income.

- Reliable source of raw materials will be provided
fer the livestock industr and human consumption.

CO~OPERATIVE ARRANGEMENTS

- The pilot projoct should be dene on Govarnment
owned lang near the present mill.

- The Ministrv of Agriculture will bec the Executing
Agency. Research and development of the programme
inciuding formulation of rations will be den: through
the Research and Development Division and the
Production and Extension Departmant.

- The Scientific Research Council ~ Hope - Kingston 6 -
Jamaica will do assessment of the products for toxins.

OTHER CO=-0QPRERATING AGENTS
CCOULD BE
= Jamaica Livestock Association to assist in the utili-

zation of feeds.

~ CARDI, IICL, CIAT - To assist in sacuring materials,
machinery and Technical Assistance.



-«

:}ﬂ.g}@&ﬁﬂ*************ﬁ***#‘ﬂ#*!‘:#i‘*****ﬁ's&'ﬁr***‘k****:’r‘ki‘*}‘;v’n"k:!‘ﬂ: WA wg oy

MIMISTRY OF AGRICULTURE

KINGSTOM - JAMAICH

PROJIZCT T momosnL

PROJECT TITLE:A POTENTIAL FOR THE EXPANSION OF NON-
TRADITIONAL TREE CROPS IN JAMAICA

DATE: AUGUST 1982 PREFPARED DY: R.J. BAXER

%



MINISTRY OF AGRICULTURE - HOPLE GARDENS - KINGSTON 6 - JAMAICA

PRINCIPAL INVESTIGATOR
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PROJECT TITLE: A _FOTENTIAL FOR THE ZXPANSIOM OF NON-
TRADITIONAL. TREE CROPS IN JAMAICA

INTRODUCTION

1"Rural Development is thought of as a process of change

which covers four independent aspects: technological, economic,
socio-cultural and political. Technologically we can say that

new methods and forms of production would allow increase in
productivity, greater employment and greater income which allows
for the creation of new roles Ior the members of ths community.

In the economic aspect; the Jgeneration of income and also of
employment will in turn generate greataer moolility for the affected
individuals and may also allow for the mavemant of some individuals
from the primary to th: # ~ondary and tertiarv sactors of the
economy. Thase chanrces will have grzat iwmpact on the socio-
cultural aspect bhecauss ner asnirations can ' r-oztead. new

social organizations mavy sfring up and a changs »f the social
structure can be expaccod. The wmoliti<al asroct 13 as always

the rapository of the normative part >f decision meking and
prcvides the quidelines that orchastrate the development. In a
harmonious development a Jreater political participation can be
expected.

Jamaica being a hilly country (80% hiilside) has to
develop a technology and a strategy which projects rural develop-
ment using the most efficicnt ways to take advantage of the land

resource availability.

1 R.J. BAKER - BIR. CROPS & SOILS -~ MINISTRY OF AGRICULTURE

DR. PERCY AITKEN-50OUY -+ DIRECTOR IICA/J@M&ICA,
J.R. SUAH - HEAD 7TARDI/JA. (SEMIVAR RESEARCH AND DEVELOPMLNT

OF FRUIT TREES (1780} RESEARCI & DEVELOPMENT DIVISION -
MINISTRY OF ATRICULTIRL - JAMAICA.
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The Ministry of Agriculiurs -3 alt present dedicating resources

to the development of hillaid~ agricultural technology.

Within this technology frui: “ree farming plays a very important
role bacause it potentially allows tachnologies which serve the
purpose of soil conservation and the use of defined soil areas

in an economic manner., It creates gainful employment, it produces
an income, it supplies the domestic market. it supplies the inter-
national market, it produces foreign exchanga,; it becomes an
import substitution activity and it produces raw materials for
potential agro-industries. The above effects of fruit tree culture
serve the purposes and targets outliped by our Government for

the development of the agricultural sector.”

PROBLEMS

Mahel Tenn2 {1%80) indicated that perhsps too much was

gsaid on tha fruits which ars traditionally bein~ processed,

Howaver these fruits are al:cady bDeine markesa? not only by
Jamaican Food Procasscvrs pul :lse by other ccaneriaes. The
traditional fruit juicsze ara 2ireedy woll Fnown 1 nmarkets in

which we wish tc a2xpor: - thaesa narh :hs ars alrgady dovaloped.

~ The ftroub.e i3 unvivar that we are not getting our
shars bacause we: do not heve ths lofal production of
raw materials,

~ Until we plant these orchards, largs exports of

tropical fruits and juices will remain wishful thinking.

2 A DIRECTOR ~ GRACE KENMEDY & CO. LTD. -~ JAMAICA -

TREE CROPS - COMMENTS ON PROCESSING ASPECTS



PROBLEMS CONT'D.

\ 3., _ - - . .
H. Hamilton~ (11%0) "wishad all to ssricusly review the

role of fruit tree production and to taike advantage of the

lucrative markets that awaits us.

- We have the necessary marketing channels to scervice

efficiant and reliable production.”
The problems are clearly:

- Wisnful thinking (to start the planting of long term

crops) .
- To initiate pioneer cormmercial ventures in tree crops.
- Capital outlay.
- Technology based on:

{1) efficiznt land use ~ "zoning” including

high a2la2vations

]

iciant productinsn and post harvest physiology

L.

(ii) ef
icient use of by--products.

&7

(iii) ef

-~ Identification of sufficiont quantitics of suitable

" markeaet standards.

!
&
1]
ct
H-
s
¥
5
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Varieties which ares-
«~ Subject to alternate bearing.

- Subject to pests and diseases.

3 JAMAICA EXPORT TRADING CO. LTD. (JETCO) - FRESH EXPORT

MARKET FOR NON-TRADITIONAL FRUIT CROP.

C.



The crops selected for inclusion in this project for

expansion are:

- Soursocp {innona muricata)

- Naseberry {Manilkara zapota)

- Mango {Mangifera indica)

- Caéhew {Anacardium occidentale)

IMPORTANCE OF SOURSOF

Soursoghas the potential as &n industrial commodity ~

fresh fruit
~ processad for nuree, nectar, ice-cream and jelly
~ fruit contairn fructose, glucocose and pzctin that could
be important by-nproducts
- tree is =25ily propagatod
- plants will =nroduce fruits in 3 vears.
NASEBERRY
~ fresh and processed fruits for oxnort
- grows well on shallcow stony s30ils in dry areas
- does not compete for arable land
- easily propagated.
HMANGO
- as a fresh fruit, juices for the local and export

market

- warietims suitable for local and export markets have
been identified, most of which ar2 in museum pleots in
Jamaica.

These include Zeit, Parri, Tommy S.tkins, Kent.

~ Sizes for gurowing thisz cron without compe=ition with

other crops have been identifiedq,



CASHEW

All portions of the crop can 2o utilizerd.
Processaed for jams, julces and rcasted nuts.

Can be consider=ad on a cottage industry basis

(as in YIndia. Madagascar).

Arecas for growing this crcp are clearly defined.

EXPORT OF FRESH FRUIT - Szlected statistics - (XKilograms)

Product 1973-74 1974-75 197574 1576-77 1977-78
Socursop 11.%681% 13,23¢9 15,952 22,678 16,530
Naseberry 2,974 5,442 5,257 3 445 3,019
Mango 123,332 179,865 187,815 195,346 114,927

GOALS AND OBJECTIVEE

is withi=n —che ourreni Mational Developmant Plans

that this project is idont.ficd to revitalis< th:s acricultural

sector.

OBJECTIVES

1,

To establishr commercial orchards of tree crops capable
of talking advantage of lucrative markets available to

us.

At present the growing of tree crops is scattered and
farmers show little interest to inpvest into capital
programmes where returns on investment 1s & long term

one.

The ultimate objective is that government should
initiate pioneer work in comrmercial tsoec crop planting
in selected locations.

ceos /B



GOALS

- To identify ard tc nrcpagate high yvialding varieties
with export potentials.

- To identify rootztock suitsl:la to the environment.

- To provide planting wmaterials of thesze varieties
in commercial quantities¥

- To provide technoloay based on efficiant production
of the crop.

Establishmant of commercial - plantings in suttable
gnvironment.

~ Assessment of agro-~industrial Jevelopments on
cottan2 industry in or outside of thesaz areas.

Crop Quantity™ Spacing zffcctive Area to be
occupied
Soursep 34,6803 LETARY(5,5m 100 hectares
Naseberrv 5800 X 5.5m 100 hectares
Mango 72,7000 INT A2 (.23, 249 hectares
200 0 w3INT(RL2xY.3)m 233 hectares
Cashew AL (8.2 = 2.2)m 333 hectares

WORK PLAN

- 'The programms is to be initiataed firstiy on Covernment
owned land and secondly on farmers holdings.

It is envisaged that at least 40% will be initiated
on Government land.

- Plants will be established in orchard style where
rossible fnllewod by plantings in pasture, intervals
(especially on sugar cane lands) and at fences.

{M.B. Cashev is resistant to limited amount of fire}.

- The prciject will theresfore lend its<lf to the effective
numbar of trzes planted.



WORK P
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COUT D,

-~  Treas would not e scatteorad but “"zoned™ in areas

for marketing arranganents and agro-industrial

devalopmants.
ACTIVITIES - (Naseberry, Soursop, Location Duration
Cashew, HManrro)
b__m_j.rfr:.l ¥r,2 Yr.3
-~ Selection of project staff Kingston
; er1nd o KAAXXX X
- Order of materials/cauipment
- Identify and propagate high yield-) Land Autho|
; . ; rities B rIr oy
, ing varieties ) Rural XXX AAXKLXXKX
~ Provide planting materials )} Parishes
- Establishment of commercial Sulactzd | '
P g 2,"nrox. o
locationu
~ Assassment of markots y Tingston &y
: Aaraln L XNV XEX ;
=~ Agsessment of sgro-indusiry) mTiBATS ALER S04, 59.9,0.9.9.¢
= Technical Assistance .
; XXXXXIXXX
T
BENEFITS
Fresh fruits, fruit juices and cther processed

commodities will be availahice from a

for the export markat.

reliable source

- Securing Foreign Exchangz at tho earligst possible

time as most crops will start to produce

- Creating agro~industry and job opportunities in

the rural arcas,’

./8

3 ~ 5 years.
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CO-~-QPERATIVE ARRANGEMENTS

- The programmz is to o oporated as part of the
Ministry of Agriculture under the control of the
Production and Extension Staff.

- The programme will rely heavily on support and co-
ordination from the Research and Development Division.

- Other collaborative cfforts would lie in the institutional
and organizational framswork, in which the nrojects
will establish links with institution wherever and
whenevaer common obiectives arc anvisaged.

- Scientific Research Council - (SRC)

- Jamaica Industrial Revelonment Corporation (JIDC)
Sugar iIndustry Rosearch‘lnstitute {SIRTY

-  IXCA/CARDI

-~ . Jamaica Export Trading Company (JoTCo}

Ministry of Induastry and Cosmerca {(MIC)



INSTITUTION {Name and address)

MIMISTRY OF AGRICULTURE - HOPI GARDENS - KINCGSTON & - JA'IAICA

PRINCIPAL INVESTIGATOR

Name : R.J., BAKER

Title: PRINCIPAL RESEﬁRCH OrT'ICER - CROPS
Address: O02=-T6601; 02-79831=2: 02-70830
Telephone:

Duration of Project: 2 - 3 years

Total udget Request:US $ 790,785 First Year: § 494,157

Second Year: $§ 296,628

Contribution of Institution or of Country: §

Signatures
Principal Investigator Aauthorizing official (date)
(Typed name,title and date) Performing institution

(typed name, title, address and
telephone)



FORMAT FOR SUBMISSION OF RESEARCH PROPOSALS FOR POSSIBLE

SUPPORT BY THE ORGANIZATION QF AMERICAN STATES (OAS)

TITLE OF PROJECT Corrugated Boxes and Selected '"Kraft" Paper as a Feed

Fiber Resource for Lac‘tating Dairy Cattle,

PRINCIPLE INVESTIGATOR

Name: Dr. Paul F. Randel

Title: Animal Nutritionist and Professor

Address Agricultural Experiment Station, Lajas, P. R.+ 00667
Telephone: (809) 899-1530

INSTITUTION (NAME AND ADDRESS) Agricultural Experiment Station of the

University of Puerto Rico, Mayaguez Campus, Mayaguez, P. R. 00708

Duration of the Project: 6 months
First Year: $ 25,000.00
Total Budget Request: $ 25.000.00 Second Year: § 0

Contribution of Institution or of Country: § All overhead expenses,
but not operating budget

Signatures
Dr. Paul F. Randel 5 Oct., 1982 Dr. Alejandro Avala 14 Oct.1982
Animal Nutritionist and Professor . Dean and Director Agricultural
erunent Stati

i)

Principal Investigator Aufhorizing offi/éal (date)
(typed name, title and date) Pdrforming instiftution

{typed name, title, address
and telephone)
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2. BACKGROUND AND STATE OF KNOWLEDGE - 2 -

Certain types of "kraft papers'', such as paper bags, are low in lignin con-
tent, contain large amounts of potentially digestible cell wall constituents, and
show large digestion rate constants in vitro; others, such as unwaxed corrugated,
are intermediate in these criteria (Belyea et al., 1979)2 Some of these materials
contain sufficient potentially digestible fiber to be useful in ruminant diets.

Millett et al. (1973)” made in vivo digestibility estimayes of fibrous residues
from pulping operations when these were blended with other ingredients and pelle-
ted, Residues from a southern pine kraft mill and bleached fines from a mixed
hardw"c.\Od kraft mill were estimated to be 47 and 787% digestible, respectively.

The same authors found that a ration containing 50% of unbleached southern pine
kraft pulp supported an average daily gain of .54 kg in a trial with steers,

On the other hand, little information is available concerning the extent to

which ""kraft paper'' 'can replace traditional forages as a fiber source for lactating

_ dairy cows. High levels of intake are essential in this class of animal and steam

pelleting provides a means by which molasses can be incorpo{ﬁ\a)ed uniformly through-
out the paper, thus enhancing its palatability. The present experiment will provide

data relevant to this question.

4Belyea, R. L., B. K. Darcy and K. S. Jones, 1979. Rate and extent of
digestion and potentially digestible cell wall of waste papers. J. Anim. Sci.
49:887,

b Millett, M. A., A. J, Baker, L. D. Satter, J. N. McGovern and D. A.
Dinius. 1973. Pulp and papermaking residues as feedstuffs for ruminants.
J. Anim. Sci. 37:599.
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3. BENEFITS TO YOUR COUNTRY OR TO THE REGION - 3

Puerto Rico and its Caribbean neighbors face many difficult obstacles in
developing their livestock industries., They all depend heavily on imported con-
centrate feeds. Evey year millions of dollars of foréign exchange leave the is-
lands in payment for feed ingredients, The livestock producers meanwhile reluc-
tantly absorb the added costs of ocean shipping and complain bitterly about price
controls and high feed costs,

Why the availability of few other local feed resources besides pasture?

First, little organized by-product industry exists. Most of the potential local re-
sources lack development, Relatively few slaughter house, brewery, distillery or
citrus by-products are available to the commercial feed manufacturers and still less
to the individual livestock producers.,

Second, the traditional feedstuffs resulting as by-products from the processing
of cotton, .corh and other grains a.re limited to a few of the islands, vlvhen imported
raw matefials are processed, So, the Caribbean continue.s to be a basic importer
of feedstuffs.

Third, intense dry seasons turn previously lush green pastures into brown
wastelands. ""What can I feed during the dry season?' is a question frequently asked.
Supplementation with hay or silage would seem a logical é.lternative, but neither. of
these has bee‘n traditionally used by the local farmers. In some areas nOn-existéd
irrigation would be needed for adequate hay production. Imported hay is a luxury,

One resource overlooked is digestible cellulose in the form of corrugated boxes
and waste "'kraft' papers, These materials represent treated cellulosics from which

most of the indigestible lignin has been removed. Supplies of waste corrugated boxes



are abundant, Un some islands waste boxes are burnt as a refuse problem. A
definite way to reduce the cost of animal feeding is through the use of such a

local resource.

4., P_LAN OF WORK

Animals and Housing Arrangement

Twenty-four Holstein cows from the Lajas Substation herd, which reach a
production of at least 15 kg of milk daily during the first 15 days of lactation, will
be used in this experiment. They will commence the experiment individually on
day L6 of lactation and continue therein for 90 days, until day 106 of lactation.
Successively available animals will be assigned to quartets based on date of calving
and one cow from each quartet assigned at random to each treatment, until comple-
ting 8 groups of 3 cows each, 2 groups per treatment.

Each group will be maintained in one of 8 sections of a concrete-paved, saran-
shaded yard, equipped with a feed bunk and watering trough in each section. The
floor of the yard will be washed daily with a high-pressure hose. Cows will be re-
moved from their respective pens only during the two daily milkings.

Rations

Four isonitrogenous, equicaloric, all-in-one rations of the approximate for-
mulae presented in the Table 1 will constitute the experimental treatments, Cut
and peileted kraft paper and cardboard will be supplied by Cartofibra, Inc., of
Bayamdén, Puerto Rico. Hay made from well-fertilized swards of 50-60 day old
stargrass will be field cured and baled, then ground in a-hammermill and pelteted

at the Lajas Substation.



Table 1 - Tentative Ingredient Composition and Calculated Net Energy for
Lactation and Crude Protein Contents of the Four Rations -

Ingredient Ration
i 2 3 4
Pelleted kraft paper 45,0 30.0 15.0 0
Pelleted stargrass hay ' 0 15,0 30.0 45,0
Ground shelled corn 25.4 28.4 28.8 33.9
Soybean meal 17.6 13,8 12,0 6.3
Cane molasses 9.0 9.0 9.0 9.0
Animal fat | 0 . 8 2.2 2,8
Urea 1.0 1.0 1.0 1.0
Salt 1.0 1.0 1.0 1.0
Vitamin-mineral premix 1.0 1.0 iI.0 1.0
100.0 100.0 100, 0 100.0
a
Expected content
Net energy (NE,) Mcal/kg : 1.693  1.687  1.698 1,692
Crude protein (%) 13,96 13,96 13,96 13,96

a/ Dry basis
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The remainder of the ingredients will be purchased from commercial sources
and used in the rations without being pelleted,

Feeding will be ad libitum, providing a sufficient daily allowance to obtain
approximately 5% feed refusal. Samples of feed offered and refused will be taken
daily and composited for determination of dry matter content weekly, of crude pro-
tein biweekly and of fibrous fractions and major minerals monthly, using standard
analytical procedures,

Data Reco rding

Milk production will be recorded at each milking and milk samples from each
colw taken at 15-day intervals for analysis of fat and total solids coatents.

Daily feed consumption will be recorded and converted to a dry matter basis.

The cows will be weighed on a platform scale immediately after calving, on
day 16 of lactation (upon commencing the experiment) and thereafter at 30-day in-
tervals on three subsequent dates,

Estrus periods and any other relevant observations on the health and behavior
of the animals will also be recorded.

Statistical Analysis

‘Analysis of variance of this e xperiment, which employs a nested sampling
design, will be based on 23 total degrees of freedom, subdivided as follows: 3 for
treatments, 4 for groups within treatments, and 16 for error, The 3 d.f. for treat-
ments will be used to make orthogonal comparisons applicable to a 4 treatment-
design with levels of one variable (fiber source) equally spaced., The response

criteria analyzed will include feed intake, milk yield and composition, liveweight



changes and gross feed efficiency for milk production, during each of the indivi-
dual 30-day peﬂods and for the whole 90-day experiment.

An economic evaluation of the results will include the calculation of feed costs
and monetary return above feed costs, expressed both per cow per day and per unit
of milk produced, for each treatment.

The results from this experiment will be incorporated into a manuscript for
publication in a scientific journal and will also be written up in the form of a non-

technical article for circulation in the Carribbean area.

5, PERSONNEL AND FACILITIES AVAILABLE

Investigators

Paul F. Randel (project leader} - Ph.D Louisiana State Univ, in Dairy
Cattle Nutrition (1963}; 20 years experience in research and approxi-
mately 40 scientific papers published.

George D, Wesoloski - Ph, D University of [llincis in Animal Nutrition
(1970); 8 years experience as Nutricionist with Central Soya Corp.,
Decatur, Indiana; now part owner and administrator of Cartofibra, Inc.,
a company producing processed paper for use as animal feed.

John Ferndndez VanCleve - M. 5. Texas Agricultural and Mechanical
University in Dairy Cattle Nutrition (1980); Administrator of two dairy
herds operated by Univ., of P. R. and active in research, '

One or possibly two graduate students {candidates for the M. 5. degree)
to be assigned to work on this project either for thesis research or for

credit in Special Problems courses,

Support Persounnel

Santos Noel Caraballo - Research assistant with 15 .years experience
assigned to the conduct of experiments,

Two experienced laborers of the Lajas Substation dairy to dedicate part
of their time to work involved in this project,



One experienced laborer and helper to operate the feed mixing unit
of the LLajas Substation,

Laboratory Services

Central Analytical Laboratory of the Agricultural Experiment Station
at Rio Piedras will analyzed feed samples for content of minerals by
flame spectrophotometry. ‘

Veterinary Services

Regular visits for examination and treatment of animals by a D.

on the staff of the Department of Animal Science.

Livestock and Physical Facilities

A, IL.ajas Substation

i,

24 Holstein cows in appropriate stage of lactation
obtained from the 90-100 cow herd,

Paved yard with pens, milking parloer, hay making
machinery, and buildings for storage of hay and mixed
rations at the substation dairy.

Feed mixing unit equipped with Kelley-Duplex hammer-
mill and California Pellet Mill, plus accessory equip-
ment, including bins for bulk storage of ingredients,

Nutrition laboratory adjacent to the substation dairy
equipped with Wiley Mill, drying ovens, macro-Kjeldahl
apparatus and facilities for analysis of fibrous fractions
of feeds and milk samples.

Fields adjacent to the substation dairy with nearly pure
stands of stargrass to be used for hay production.

B. Cartofibra, Inc.

Commercial scale facilities for processing and pelleting
kraft paper for use in animal feeds.
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6., BUDGET

Explanatory Note

'A-side‘from all the above-mentioned facilities and services to be provided
by the University of Puerto Rico and Cartofibra, Inc., the operating budget for
this project will rely on OAS funds only.

a. Salaries and wages

Care of experimental animals : $ 8,000.00
Ration preparation . 3,000, 00
Field work ' 2,000, 00
Miscelaneous 500.00
Subtotal ' | $13,500. 00

b. Supplies and equipment

Ration ingredients 9,000, 00
Laboratory glassware and i-eagents 1,000.00
Machinery maintenance and spare pérts 1,00000
Subtotal | _ © $12,000.00
c. Travel (transportation of supplies) | | 500,00
Total $25,000. 00

7. EXPECTED DURATION: Six months
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