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I. INTRODUCTION

1. he Third Preparatory Meeting on Vogetable Oils and Oilsecds (Geneva,

October 1979) agrced %o vnrocecd with the development of over-all programmes of
research and devslonment for oilseeds and oils, It further agreed that, in a first
stages and as a pilot undertaking, studies aimed at developing programmes should be
undertaken on two product groups of narticular intercst to developing countrics:
groundnuts and their products and coconuts and their products. The Meeting laid down
a broad framevork for the over-all programme, agrecing that it should be so designed
as to enable it to obtain access to, inter alia, the resources of the Sccond Account
of the Common Fund. While it was {elt that, in view of the comnlexity of the
commodity group being considered, it was not »nossible to establish procise criteria
for the projects, the Meeting suggested certain guidelines and criteria which,

inter alia, could be considered in the sclection of the projects. The Mreting also
suggested a procedure by which the UNCTAD and FAO sccretariats might undcrtalke the
work, l/

2. Pursuant to these decisions, the FAO sccretariat, in consultation with the

UNCTAD secretariat and with the heln of consultants, prepared a first draft progromme
for coconuts and their products. g/ The wener identified needs for rescarch and
development in areas where an international nrogramme could contribute to the
achievement of the objectives of the Intecgrated Programme for Comnodities within the
criteria laid down by the Third Preparatory liceting. It included a vreliminary choice
of summary project nroposals.

3+ In accordance with the decision of the Third Preparatory llceting on Vegetable
Oils and Oilsceds; the draft programme was circulated to governnents and to research
institutions and interpgovernmental commodity bodies requesting their comments and
additional summary project proposals., Supplementary proposals ware received from
the Philippine Coconut Authority, the Asian and Pacific Coconut Community, the
Coconut Rescarch Board of Sri Lanka and 1'Institut de Recherches -our les Huiles

ot Oléagineux (IRHO). In addition to the supplementary project nroposals, comments
were received by some fifteen governments, commodity bodies and rescarch institutes.

4, The basic sccretariat draft programme, together with the supplementary project
proposals, was presented to a Panel of Exmerts on Vegetable Oils and Oilsceds held

in Geneva from 11-15 August 1980. The Panel of Dxperts, which also discussed a
parallel draft programme of rescarch and development on groundnuts and their products,
gave careful consideration to cach of the pronosed projects on coconuts in the
documents before it. Comments werce made on all projects regarding their suitability
for financing under the Second Account of the Common Fund and the »wriority accorded
them by differcent delegations. Many suggestions were made on technical noints, on
objectives, on the vork programmes, on staffing and on costs. »

5. The Panel of Lxperts noted that no wrojects had been included on coir because
that product was the subject of a separate programme prepared in connecction with the
Preparatory meetings on hard fibres. The pancl vas informed that a technical
improvement nrogramme for coir, consisting of 10 project groups, had been submitted
to the Fourth Preparatory Meeting on Hard Fibres (Pebruary/March 1980), vhich had

1/ See T2/B/IPC/OILS/11, paras. 2-5.

2/ TD/B/IPC/OIL3/AC/2.
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endorsed the list of project groups as an adecuate basis for the initial programme
to be implemented by the international body on coir, which was to be negotiated,

6. Following its examination of the project proposals, the Panel requested
the UNCTAD and FAO secretariats, with the help of consultants as appropriate,
to revise and reformulate the proposed draft programme of rosearch and
development for coconuts and their products on the basis of the proposals
contained in the above-mentioned documents, and gave certain guidelines to the
secretariats for so doing.

Te The Panel of Experts agreed that the revised programme should be submitted
directly to the Fourth Preparatory llecting on Vegetable Oils and Oilsecds. j/

8. The FAO sccretariat, in consultation with the UNCTAD secretariat, procceded to
prepare this revised programme, taking into account the ideas, suggestions and

comments made during the meeting of the Panel of Experts.,

9. This document is presentad to the Fourth Preparatory Meeting for
consideration and decision on follow-u» action,

3/ See report of the Panel of Experts (TD/B/IPC/OILS/13).
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II. REVIEW OF CURRENT RESEARCH AND DEVELOPMENT ACTTVITILS

2,1 The importance of the crop

The Coconut, Cocos nucifera, L., grows cxtensively throughout the littoral
regions of the tropics between 20°N and 20°35, and can extend inland for as far as
300 kms and to altitudes uw» to 400 metres. The total production of coconuts is
extremely difficult to estimate accurately, since only a proportion enters world
trade, a large part being consumed locally. However, it has been rocently
estimated that some 500 million palms produce about 15,000 million nuts each ycar,
with an average yield of 30 nuts/palm/year.

On average betwcen 4,000 and 5,000 nuts yield a tonne of copra, which is about
60 per cent oil, and when crushed the residual oilcake is uscd as livestock foed.
Alternatively, the meat may bz processed to desiccated coconut used in food and
confectionery. The husk of the nut provides the source of coir and the shell yiclds
an cxcellent charcoal. The nalm is also a source of local building materials and
can be tapped for sap from which sugar, toddy, arrack and vincgar can be made. The
coconut water of unripe nuts is a common beverage. Domestically, the meat of the
ripe nut is grated and »ressed to give an emulsion/coconut cream or milk ~ used
videly in cooking. A high but unknown proportion of the total nuts produced
throughout the world is usecd as fresh nuts in their place of origin by local
inhabitants, a further provortion is proccssed to give oil, oilcale, fibre and fucl
products, for domestic consumption, and the rcemainder enters world trade as copra,
coconut oil, copra cake, desiccated coconut, coir and shell products.

The largest producers arc the Philippines, Indonesia, Sri Lanka and India,
but significant quantities are producced in most tropical countries of South and
South East Asia, Central America and the Caribbean, VUest and Tast Africa and the
Pacific. Tor many of the small Pacific islands, export of coconut »roducts
represents their major, if not the only, source of foreign exchange, so that although
on a world scalec they would be considered only minor producers, coconuts ars of
vital importance to thelr ecconcmy.

Coconuts and their products are of great immortance to the cconomics of
developing countries in the tropics, Coconuts arc nredominantly a smallholder
crop, although therc are substantial estate coceonut plantings in some countries.
Thus, in the Philippines in 1978, out of the 3.5 billion hectares of coconuts, over
80 per cent were in holdings of below 4 hectares. In India, and probably many other
countries, the average holding is less than 1 hectare, so that, world-wide, the crop
affects the livelihood of many millions of people. Moreover, in 1978, the valuc of
world trade in the major coconut products approached $US 1.4 billion, consisting
almost exclusively of cxports from developing countries.

2.2 Rescarch and develomment structures

Coconut producing countries have long recognized the importance of research and
technical advisory services and most countries have well established programmes and
facilities. Some countries (India, Sri Lanka, Philippines, Jamaica and Mexico)
have autonomous or semi-autonomous organizations specifically for coconut rescarch
and development and thesc usually have full responsibility for all aswmects of both
pre- and post-harvest rescarch and develcepment. In a number of countries, rescarch
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and some aspects of development arc carried out by the Institut de Recherches

pour les Huiles et Oldagineux (IRHO), basced in Paris but with associated
experimental stations in West Africa and the Pacific. In Indonesia, research on
coconut is conducted by an institute specializing in industrial crops, and in
Malaysia coconut regearch is one of the responsibilitics of the Malaysian
Agricultural Research and Development Institute (MARDI), but the government
agriculture departments in both countries have responsibility for some asnects of
coconut development. In most other producing countries, research and development
activities are mainly the responsibility of government agriculture departments,
within vhich the structures range from sections specializing in coconut to situations
where coconuts are dealt with as part of the duties of generalist agricultural
research and cxtension workers. Vork related to processing and marketing is
sometimes handled by govermment industrial, commerce or trade departments. In some
countries, such as the Philippines, Indonesie and India, universities are also
heavily involved in coconut research, usually on specialized subjects.

With the cxception of IRHO, which is partly financed by the French Government,
these activitics are primarily financed from local sources, usuvally by government
funding but sometimes wholly or partly from a levy on the coconut industry.

The above describes the major institutionalized research and development work
in producing countries -~ what might be callecd the official coconut industry support
programmes of each country. Therc is also s<mec anplicd research, esmecially in
agronemy, nutrition and varietal testing, by large cestates or transnational
corporations owning estatcs. In addition, most private scctor companies involved
in processing and utilizing coconut commoditics in both producing and importing
countries carxry out a limited wnrogramm> aimed at improving quality, rcducing costs
or widening the marlket for their particular nroducts. Laboratory resecarch, mainly
related to systemic discases or vegetative propagation, is being conducted in sonme
developed countries as formal or informal vilateral aid. In England, the Tronical
Products Institute, funded from the United Hingdom aid programme, is involved in
rcsearch and development in all post-harvest asnccts of the crop.

In addition, there is substential involvement of bilateral and international
aid donors, usuelly related to specific wrojects to assist or strongthen the work
of onc of the national agencics reforred to above, by nrovision of technical
expertisze, finance, or both. Among the more imyortant of thesc are the UNDP/FAO
wrojects in the Philivpnines and Indonesia assisting the national rescarch and
development nrogrammes and funding from the I'ederal Renublic of Germany and the
VJorld Bank for a rescarch and developmont project in the United Roeopublic of Tanzania,
United Hingdom aid for strengthening national rescarch in Thailand and for
investigations on Lethal Yelloving Discase in Jameica; Ilew Zecaland aid for the stzon
utilization research nroject in the Philiwpines; Demmark aid for training
vorkshop on coconut improvement in Burma; and aid from the I':deral Republic
of Germany for the rhinoccros beetle control in Samca. In addition, TFAO with
UNDP or Regular Programme TFunds, assists a number of small-scale national activities
on ahecific aspects of rescerch and developnent. These currantly include aid to the
Dominican Republic, Dcuador, Guinca-Bissou, llexico, Palkdstan, Thailand and Lomoa,

2.3 Co-—ordination of rescarch

Even vhen intornationally funded, almost all the activities described above ara
national programmes. DIxceptions arce the multi-national activities of IRHO and
resecarch by some transnational corporations.
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There is no over-all international co-ordination of regearch activity. All
that exists at the global level is the FPAC Technical Vorking Party on Coconut
Production, Protection and Processing, which holds mcetings cvery four ycars to
provide a forum for cxchange of information and discussion of xescarch and
develovment nriorities. The most recent session was in late 1979, so that the next
is not scheduled to take placc until 1983, In the mid-1960s, the Technical Working
Party gave rise to a Coconut Breeders Consultotive Committee, which has assisted
FAO in producing a Yearly Report for interchange of information in this specialized
arca of rescarch., In more snecific arcas, the International Board for Plant
Genetic Resources (IBPGR) has arranged tuo congsultations of coconut brecdors to
formulate plans for international conscrvation and exchange of germplasm, and the
informal International Council on Lethel Ycllowing has organized biennial meetings
of scientists rescarching this disecasc.

At a rogional level, but both within the same region, some contribution to
co-oréination of coconut activities has been made by fthe South Pacific Commission
and the Asian and Pacific Coconut Community.

The South Pacific Commission (SPC), an intergovernmental organization, was
cstablished in 1947 to nrcmote the economic, social and medical welfare of the
neople of the South Pacific islands. In rclation to coconuts, the SPC's Tropical
Agronomist has assisted member countrices in information exchang>, arranged
occasional technical meetings and treining projects, and helped individual countries
find consultants or technical exwrrts. In the 1960s, SPC initiated a joint

SPC/UNDP project for rescarch on rhinoceros beetle control, vhich laid the groundwork
for biological control methods that are nov being adonted in other countries also.

The Asian and Pacific Coconut Community (APCC) was ostablished in 1969 under
the auspices of the Economic Commission for Asia and the Pacific (ESCAP, then known
as the Economic Commission for Asia and the Far East) specifically to create
co-operation between producing countries of the region in all aswnects of coconut
production, protection and markcting. The Community's membership now comprisecs
India, Indonesia, Malaysia, Papua New Guinca, Philippines, Solomon Islands,

Sri Lanka, Thailand and Samoa. The Community has a permancnt secretariat, to which
UIIIDO has seconded an Industrial Lconomist and the International Trade Centre
UNCTAD/GATT an Economist. The sncretariat has served as a disseminating agency for
marlieting, cconomic and technical information, the last primarily in rolation to
processing and trade matters. Regular COCCTECH A/ meetings, supported financially
by UIDP, have »nermitted mermber countries to exchange information and assess reogional
vrioritiecs for research and develonment in the arcas of production, protection and
marketing of coconut products. The Community has sought funds from aid agencices to
imnlement projects of relevance to the vhole or nart of the region., A number of
small projects have been completed but restricted finances have nrevented the
develonment of a co-ordinated regional rescarch and develomment Hrogramme.

2.4 Regearch in nropross

It is not possible to 1list all the rescarch and develonment work in nrogress,
but the following summarizes the main activities of international interest:

A/ COCOTECH is the acronym for the APCC!'s Permanent Pancl on Coconut
Techno-Bcenomic Studies;  there are three sub-pancls, covering production,
nrocessing and marketing.
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Planting material improvement: Vork begun more than 60 years ago in India and

Sri Lanka concentrateC on selection within local varieties for sumnerior mother palms
and nroduction of secd from them by hand pollination or by natural pollination in
isolated seed gardens. IRHO began work in the Ivory Coast 30 years ago, asscmbling
and evaluvating germplasm from many countries primarily for selection of parent lines
for mass production of high yiclding hybrids., Early work in Fiji, Indonesia and

the Solomon Islands was intcrrupted, but has recently been recactivated, Jamaica

in the last 20 ycars has successfully screcned a wide range of germplasm and
doveloped a high yiclding hybrid, resistant to Lethal Yellowing disease. The
Philippines has begun a scelection and breeding nrogramme based largely on IRHO
methods, Most other producing countries now have or are developing projects
arising out of the IRHO success with dwarf tall hybrids for local hybrid secd
production, usually cmbodying testing of local germplasm as well, Techniques for
cmbryo culture have been developed at the University of the Philipnines. Rescarch
aiming to develon tissu~s culture methods for vegetative propagation of coconuts is
in progress at universities in TFrance, the United Kingdom, India, Indonesia and

the Philippines and by IRHO and Unilever.

£L

Agronomic rescarch: Of the many studies completed or in nrogress in most producing
countries, a few important examples are studies of nursery sclection of seedlings
in Sri Lanka; chemical weed control in Jamaica; fertilizer and nutrition in India,
Sri Lanka, Solomon Islands, Panua New Guineca, Jamaica, the Philippincs, and by

IRHO in several countries, with IRHO especially prominent in developing foliar
analysis techniques for assessing coconut nutritional status; pastures for catile
grazing under coconute in Sri Lanka and Solomon Islands; intercropping in India,
Jamaica, Malaysia and Papua New Guinea.

Diseases: Tungal discascs causing lcaf spot or budrot are widespread but not
usually serious; studies have been made in many countries. A fungal bole rot

in Bast Africa is serious and a rescarch programme is starting in the

United Republic of Tanzania,., Illain concern has been with systemic diseases, vherce
studiecs cover inssct vectors as well as disease agents. Therc is intensive rescarch
on Root (V/ilt) Diseasc in India; Cadang-Cadeng in Philippines and Australia;

Lethal Yellowing in Jamaica, the United States and the United Xingdom; Red Ring
and Cedros Vilt in Trinidad and Tobago; Hart Rot in Latin America; Dry Spear Rot
and Blast in the Ivory Coast; Santo Discase in New Hebrides.

Inscect nestss: llechanical and chemical contrel methods for coconut bectle

(Oryctes soHn and related dynestids) and woovil (Rhynchophorus spp) have been
developed in India and Sri Lanka and adapted for local conditions in other countries.
Biological control of Oryctes by baculovirus has been developed in Damoa and is being
tried in other countrics. Most other inscct pests arc of localized importance

and each country has developed its own control methods, but a recent survey showed
coconut mite to be widesnread, and studies on biological control nced pursuing.

Frech coconut processing: Prototype powered mechanical dchusking equipment has
been developed by the Tropical Products Institute in the United Kingdom, the
Caribbean Industrial Rescarch Institute in Trinidad and Tobago, and the Institut de
Recherches pour les Huiles ot Oldaginevx in France and the Ivory Coast — the

latter largely dirccted tovards obtaining fresh whitc meat for desiccated coconut
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manufacture, thus removing the shell in addition to the huslz, Pilot plants for the
industrial manufacture of a packaged coconut croam/milk product have been

developed by the Sri Lanka Institute for Scientific and Industrial Rescarch in
Colombo, the University of the West Indies in Trinidad and Tobago, the Thailand
Tnstitute for Technical, Scicntific and Industrial Reszarch and Kesetsart University
in Bangkok, the National Institute of Science and Technology in the Philippines;

and the Tropical Products Institute. llany of these agencics hav: also carried cut
limited test marketing. The first and last-named organizations have also worked

on improving domestic processing methods. Of the many drocesses for the "wot
processing of coconuts for oil and protein products vhich have been investigated
over the past two deccades, furthest develonment has been rocorded by those originally
developed by the Central Food Technological Rescarch Institute, llysore, India

(the "Solvol" process); the Tropical Products Institute, LEngland, and Texas A and II
University, United States of America. This last process has rccently been the subject
of an intensive rasearch aud development effort al Cer Carlos Tniversity, in th»
Philippines. Maintcnance and improvement in the quelity of esiccated coconut,
narticularly the elimination of bacterial contamination, has received active
attention in recent years by the Coconut Processing Board, Sri Lanka, and by

privat: sector processing companics in the Philippines.

Conra production and nrocessing: Unco-ordinated work on improving traditional
copra liiln designs and methods has been videspread for meny yecars in major coconut
producing countries (e.gs, the Philiopines, ori Lanka and Indonesia), and many
oxisting tynes of drier arc nem~d after their country of vrigin (c.g., Samoa,
Tonga, HMalaysia, Sri Lanka). Gone rescarch and develonment has wnrecaeded the design
of mechanical driers by private scctor engincering companics. Recent rzscarch of
note has been undertaken by the lational Institute of Lcience and Technology and
the University of the Philinpines at Los D@nos on charcoal fired kilngs; the
Tropical Products Institute, England on the use of the waste heat and cxhaust

gases gencrated during charcoal nanufacture; and in 3aint Lucia on improvements

in sun drying. Medivm and large-scale oil extraction equivment — cupellers and
solvent extraction »nlants - have received considerable investment in rescarch and
development by commercial engincering companices involved in their manufacturce. Vork
on small-scale cquinment (25 kg/hr and belov) has been very limited, but manually
operated oil extraction devices have been developed at the Royal Tropical Institute
in the lNetherlands, and the Tronical Products Institute in the United Uingdom.

The latter has also investigeted improvements in the primitive "boiling and skimming"
tochnique and in small conventional expmeller design. Rescarch and development on
the utilization of oil, oilcake and rcfining by-nroducts has been carried out

by the Philiominc Coconut Authority and by nrivatec scctor processing commanies in
virtually all coconut producing and consuming countries. )

By-products: An intencive research and developnent project on the use
felled sencscent coconut stoms which result from replanting schemes as
timber has been under woy in the Philippines for the wast four ycars.
Investigations on coconut shell charcoal manufacture c.g. kiln design and

opcration, aimed at obtaining improved yield and enhanced quality, have been carried
out by the Coconut Industries Board, Jamoica; the Coconut Processing Doard,

of the
a gsource of
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Sri Lanka; the Philinpine Coconut Authority and the Tropical Products Institute,
United Kingdom, but work on charcoal utilization and activated carbon manufacturc
has in gencral been restricted to wrivate scctor comvanics in Sri Lanka, the
Philippines and developed consuming countrics., Coconut husks could be used as a
source of non-conventional energy; in the Philippines, producer gos from dricd
coconut husks has been successfully used to generate electric nower, Rescarch on
coconut wvater disposal has been the subjoct of study by the desiccated coconut
industries of Philippines and Bri Lanka and work on various aswvects of its dircct
utilization has been carricd out by acadcmic bodies in the same tuo countries,
Work on coconut sap has also been carried out in Sri Lanka and the Philipnines.
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TIT. FRCBIEM ARLAS AND INTERNATTONAL EﬁE??J?EEfiEi@E.ﬁ?ﬁ@éﬁ9ﬁ;fgﬁlEﬁ?@@%ﬁﬂ@@i@

I% has been showm in the previous section that the coconut industry has a vell
established research stiucture, based primarily on national institutions funded fronm
government and industry sources but also obtaining some support by overseas aid. In
this section the main problem areas of coconut research and development are
described, priorities foi future research and development have been identified and,
in the light of these priorities, a number of draft summary project proposals have
been prepared. In doing so, consideration has been given to the criterion set down
by the Third Preparatory Meeting on Vegetable Oils and Oilsecds that "projects
should be formulated in such a uvay that the results are suitable for apnlication in
the freatest practical number of producing and consuming countries®. 5/ That is, the
proposed nrojects do not cover all the problems identified, but only those vihich are
common to a number oif countries and for vhich it can be expected that reccarch vill
produce ridely applicable solutions.

The projects have been limited to a relatively small number, all of vhich are
concidered to verrant priority. Ilany of the projects are of o long~term, on-going
nature for vhich, in the present context, it is only poscible to propose the elements
necessary to initiate the research and development effort. The choice of projects
has, to the extent possible, been based on the importance of the problem to
developing countries as a vhole, but it must be realized that any nroject is likely to
be of more importance and interest to some countrics or regions than to others. An
attempt has been made to present a balanced programmc of research and develonment in
vhich a number of the individual projects are closely inter-linked.

llany of the problems arise from the nature of the crop and the structure of the
industry. The individual coconut palm occupies a large area of land, cannot be
multiplied vegetatively, produces a relatively small number of very lorge seeds, and
talkes from four to seven yecars to start bearing. Studies on physiology, pests and
diseases usually have to be made in the crowms of the palms, vhich are often
15-20 metres above the ground. Although there are many coconut estates, coconuts
today are mainly a smallholder's crop and therefore the grovers are unable to
contribute effectively to research. Processing and trading also are frequently on a
small scale and much of the production comes from islands scattered over vast ocean
areas.

The following sub-sections discuss specific problem areas and in“icate the
reasoning behind the selection of those on which projects are nroposed. The order of
listing the sub-sections (and the project proposals in the next section) is not
intended to suggest prioritics but only to reflect the successive stages of the cron's
production and consumption -~ first information, then breeding, pests and diseases, )

[S¥ ]

cultural practices, horvesting, processing and, finally, end-uses.

3.1 Co-ordination of activities

As mentioned in the previous section, there is no global co-ordination of
coconut research. The researchers almost all vork in developing countries, which do
not have the resources for the inter-country contacts that are common amongst
scientists in developed countries, and indeed many of them vorlk in isclated postings
with little contact even with colleagues in their own countries. Yet for a crop

5/ TD/B/IPC/OIIS/11, para. 3 (4).
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where research progress is unavoidably slow and expensive it is essential that
duplication of activity be avoided and the limited resources be co-ordinated +to
increase output. At every session of the FAO Technical Vorking Party on Coconut
Production, Protection and Processing, delegates have recommended better

information exchange and co-ordinated action. The APCC was established specifically
for this type of co-operation on a regional level but has been limited by lack of
funds.

Project 1 described in section IV below, aims to meet this need by setting up
a small unit to provide a documentation service, and an international research
review committee. This service vill be of vorldvide velue but especially helpful to
the many smaller producers of the Pacific islands, Central and South America, vhose
resources permit only limited staffing for coconut research and development work.

.

3.2 Provision of advisory services

Coconut is mainly a smallholder's crop and there are therefore millions of
people in tropical countries vho depend on it for their livelihocd. Application of
Imown research results could often double or even treble yields, but growers lack the
Iknovledge and resources to use improved techniques. To a lesser extent, the same
applies to many of those involved in storing, shipping and processing the crop.
Because of their numbers, their limited education and sometimes their isolation in
localities with poor communications, reaching and teaching them new methods is a
formidable task. APCC is currently conducting an LSCAP-funded study of the specific
constraints affecting small farmer use of improved coconut varieties, and this study
should provide a useful account of the many problems that exist.

Provision of adequate agricultural and industrial extension services to the
small farmers and businessmen of the developing countries is a problem of the
greatest magnitude. However, it is very intimately related to the cultural, social
and economic conditions, as well as the physical enviromment of each locality. There
can be no uvniversal solutions, so this has not been selected as an international
priority for the coconut programme, though it should certainly be ranked very high
in producer countries' national priorities. It may be noted, however, that
Project 1 will provide valuable help to extension services by maling information on
coconuts more readily available.

3.% Breeding and physiology

The long generation length of the coconut renders breeding programmes very slow,
the larpge areas of land necessary and consequent cost of field trials strain the
resources of developing countries, and the size and short viability of the seeds
make distribution of planting material costly and render quarantine measures very
difficult. These factors have combined to make progress in genetic improvement much
slover than in most other crops, despite major inputs by coconut breeders. TFor
example, in the oil palm (where the generation length is shorter, seed production is
higher and the land resources of large estates can be used for trials) improved seed
has becone available much more quickly and the oil palm has overtalten the coconut as
a source of vegetable oil. However, very high yields have now been demonstrated for
dvaft x tall hybrid coconuts and this needs to be followed up by trials in producing
countries to select the most suitable hybrids for their own environments and by
establishment of seed gardens to produce seed of those selected. Ilany countries have
started this vork but some lacl: basic resources and all face problems of one kind or
another. Project 2 proposes a netvork of regional co-ordinators to help create an
integrated programme that will bLenefit all producing countries.
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Specific problemc touched on above are the large size of coconut seeds and
quarantine difficulties in germplasm transfer. Both problems would be greatly
reduced by transferring embryos instead of seeds and the recent development of
embryo culture techniques renders this feasible. Project 7 is a proposal for
international training so that the techniques will be available to all coconut
breeders.

Dven with maximum international co-operation, plant breeding and seed jarden
establishment take many years and use large areas of land. IMuch time and land could
be saved if it were possible to reproduce the coconut vegetatively. Vegetative
propagation of date and oil palms has been achieved and similar techniques are being
tried with coconut. There is every reason to expect ultimate success but it may tale
much painstaking vork. Project 4 proposes funding of laboratories to undertale this
work.

Another approach to reducing time taken for coconut breeding is presented in
Project 5. Plant breeders often have to observe palms for years in oxder to
determine their genetic constitution from its outward manifestation in yield, pest
and disease resistance, etc. But the genes determining these characters are present
from the embryo stage. In some crops, electrophoresis is used to detect enzymes
vhich identify the presence of genes. Ixtension of this technique to coconut might
save breeders years of waiting for characteristics to be manifested and permit
screening in the nursery for the presence of specific genes. The technique could
also allow the identification of the homogeneity of progenies in the seedling stage.

Pinally, as in other crops, there is a danger that widespread adoption of nev
high yielding coconut hybrids could lead to loss of traditional varieties and, vith
them, certain senetic characters. There is therefore a need for conservation of
coconut germplasm. A comnittee formed by IBPGR recommended a sample size of
100 seednuts for each cultivator, which means that each entry in a coconut germplasm
collection will occupy at least 0.5 ha. The only method currently available to
preserve coconut germplasm is as living palms, so collections rumming to hundreds
of hectares will need fto be maintained in perpetuity. Decause such collections could
be destroyed by pests, diseases or hurricanes, sites must Dbe chosen carefully and
must be duplicated. Recognizing that loss of existing germplasm will not happen
overnight but, on the other hand, that the conservation task is a large one,

Project 2 includes provision for the regional co-ordinators to encourage national
collection, evaluation and conservation of germplasm and to assess the need for
establishing regional collections.

Physiological growth studies on coconuts have been recently undertalien but,
compared to similar work undertalien on other important crop plants, this research
area has been relatively neglected to date. Hovever, such studies, on the effect of
environmental and other factors on the grouth characteristics of palms, especially in
their initial stages of growth, could help in the early identification of potential
high-yielding types. A specific project on this topic has not been included pending
further consultations with the FAO Technical Vorking Party on Coconut Production,
Protection and Processing and with those scientists currently exploring this
relatively new field of investigation.
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3.4 Cultural practices

Host of the requirements for coconut cultivation, such as nursery and
transplanting techniques, planting density, weed control, cultivation and cover—
cropping, have been determined. Together with the more complex question of fertilizer
requirements, these are very much local matters, related to soil and climate and +to
economic and social conditions. Some practices need to be re-examined with the
introduction of hybrids which may differ from traditional varieties in their response
to factors such as plant density and fertilizer requirement. Harvesting practices
are also linked to local economic and social conditions; in addition they are
affected by the introduction of less tall varieties.

The plenting of intercrops with coconut is being strongly stressed today, as
the practice has been showm capable of greatly increasing the income from coconut
lands. IMuch information on the subject has been published and many satisfactory
intercropping systems have been devised. Illore experimental work and practical
demonstration is still needed in some situations but, since twvo or more crops are
involved, this is essentially vork at the national and local level.

For this reason, there is no specific project on cultural practices, but the
co~ordinating activities under Project 1 will give much of their attention to
cultural trials and their results.

3.5 Diseases

There are a number of fungal diseases of coconut causing more or less serious
damage but the area of international concern is that of systematic diseases. The
best knowm are Cadang-Cadang in the Philippines, Root (wilt) in Kerala, India,
Lethal Yellowing and Red Ring in the Caribbean, Kaincope and Kribi in Africa, while
there are a number of others also. Despite many years of research on those named
above, it is only for Red Ring (caused by a nematode and transmitted by Rhynchophorus )
that the cause and transmission are fully understood., Causal agents that have been
identified for other diseases include flagellates, viroids and mycoplasma-like
organisms (HLO).

These diseaseg have a twofold importance, Tirstly, in the areas of their
occurrence they cause losses vhich may be extremely severe. Tor example, Cadang-Cadang
has killed millions of palms and, despite efforts to contain the infestation, it is
still spreading. It has been detected almost 600 km from the site where it vas first

reported 50 years ago.

Secondly, the diseases constitute a major quarantine risk. The most striking
illustration is Santo Disease in the Nev Hebrides, vhich does not affect the local
coconut variety but has caused heavy mortalities in every one of a substantial number
of varieties introduced from other countries. Clearly, if the disease broke out in
another coconut growing country, it could be expectecd to devastate the coconut
population there,

The first of the tvo problems is one that must be taken up in the countries where
he diseases occur but, as in other areas of coconut research, there is much to be
gained from comparison of findings in different places, particularly as some of the
diseases appear to be closely related. Project 6 vill provide for experts to visit
and compare diseases and also to followv up the second problem ty assessing quarantine
risks. The project will also provide laboratory services to permit precise electron
microscope, serological and biochemical comparisons of disease agents.



TD/B/IPC/0ILS/14
page 14

3.6 Insect pests

llany insects attack coconut palms and some cause very serious damage. OSome are
only of localized importance but there are several examples where one specles or a
few closely related species occur almost everyvhere coconuts are groim. In addition
to insects that damage palms directly, there awve others that are of concern because
they transmit coconut diseases. Smallholder ownership presents special problems in
relation to insect pests because a failure by one owner to practice control measures
can endanger all the surrounding holdings. In any case, mechanical and chemical
control measures are often uneconomic for use with this relatively low value crop,
especially as very costly equipment is needed if chemicals have to reach the crowms
of mature coconut palms. Many chemicals are too dangerous to be put in the hands of
unsophisticated village people. Tor all these reasons, biologzical methods are
preferred for control of coconut insects.

Three types of insect pest have been selected as being of international
importance. Project 7 concerns mites which infest developing fruit and can causc
substantial crop loss., DPotential biological control agents have been identified and
further vork is needed to complete the studies and make control measures videly
available. DProject 8 relates to rhinoceros beetles, a group of related species
causing severe damage in many countries. Biological control measures have been
developed and applied in a few countries and the techniques need to be extended to
others. Project 9 concerns Bhynchophorus which is both a serious pest itsell and a
vector of Red Ring disease. The importance of the pest justifies further scarch for
control measures and the project would investigate tuo approaches; biolomical control
and the use of chemical attractants. Project 10 would investigate vhether certain
viral diseases which are known to attack another pest of coconut, Limicodidae spp,
can be developed into a safe control method.

3.7 Processing

The first problem to be encountered during the transfommation of the ripe
harvested nut to useable products, whether fresh coconut meat, desiccated coconut,
copra, coconut oil or coir, is %o remove the husk, termed "dehusking” in this paper.
This is a traditional craft employing large numbers of people in many countries, but
in others, vhere the copra drying method practised does not entail separate removal
of husk and vhere desiccated coconut or coir industries do not exist, dehusking is
almost unknowm except for the fiesh nuts consumed in the household, sold in local
marikets or exported, where the husk may be removed to reduce transport costs.
Dehusking using the traditional "spike'" or blade is becoming uneconomic in some arcad.
The development of mechanical devices, of varying types to suit different circwmstances
and socilo-—economic conditions, is the objective of Project 11.

It is crucial to the national economies of all countries that the fullest
possible use Te made of their renewvable natural resources. The coconut represents
a valuable natural resource in many developing countries, but because it is such a
familiar and seeningly abundant item to the bulk of the population, it is rarely
enabled, on a national scale, to realize its full potential as an income carner or
a source of food. Ripe coconuts are consumed in substantial quantities in Lhe
households of all coconut producing regicns for the production of coconut cream, a
videspread and popular component of the basic diet. The domestic process cmployed
for obtaining coconut cream - grating the fresh meat and squeezing out the crean
through a muslin cloth - is extremely inefficient in that about 50 per cent of the
oil and protein remains in the residue, vhich is either discarded or fed to
QOmesﬁlc animals. Countless thousands of tonnes of valuable 0il and protein nust,
in this manner, be vasted in every coconut producing country in the vorld. ulimination,
or a drastic reduction, of this wastage should be a high priority in all developing
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countries seeking to maximize the value of their coconut industry. It could be
achieved by the widespread availability of a low priced packaged coconut cream
product, manufactured efficiently by modern technology. The quantity of nuts
required to satisfy the demand for coconut cream would be diminished and should
increase the tonnage available for more profitable uses such as copra or desiccated
coconut manufacture, Although a few commercial enferprises have recently commenced
manufacture on a small scale, and a few pilot plants have been operated, the products
vary considerably in composition, quality and shelf-life and the majority are
inferior to the freshly prepared product. Project 14 proposes to review this field,
strengthen the most promising efforts to develop an efficient, low-cost process for
producing an acceptable high quality product, and advise governments on the
technical and economic aspects of the problem and its solution.

The most common and widespread commercial product made from the coconut is copra,
from vhich coconut oil is subsequently obtained by expression or solvent extraction.
Although relatively efficient from the oil extraction viewpoint, owing to the
unhygienic conditions under which copra manufacture is performed, the mould, insect
and rodent attack which frequently occurs during copra storage and the high
temperatures reached during the expeller process, the quality of the oil is often
poor, and the proteins of the coconut are denatured, lose their functionality and are
often contaminated. Copra cake is thus used exclusively as a livestock feed. As
with other oilseeds, it has been felt for some years that coconuts, if carefully and
hygienically processed by a method vhich avoided copra production and expelling,
could become a source of protein for human food and thus malke a direct contribution
to the vorld edible protein resources. Production of o0il and protein directly from
fresh coconuts is termed "wet processing" to distinguish it from the copra seqguence
and numerous attempts have been made to develop suitable processes. Recently
technical success seems to have been achieved, but the capital costs of the
ecuipment are high and the process, despite its obvious advantages, camnot compete
economically with conventional copra production and processing, because, being
unknown to the commercial world, the nutritive value of the coconut protein is not
reflected in an enhanced cash value. Project 13 is intended to build on the
technical success primarily by financing further studies on the coconut proteins
aimed at developing marketable food items with increased value to enable 'wet
processing” to become an economically attractive proposition, giving particular
attention to finding vays so that the protein fraction could improve the diets of the
poorest sections of the population.

3.0 Product improvement

Top quality copra is vhite or light grey in colour, smooth, hard, free from
evidence of mould or insect attack, uncontaminated with dirt or other extranecous
material and has a moisture content of 6 per cent. Very few consignments achieve
this ideal, and copra cuality in most countries falls short - often woefully short -
of it. Copra quality is determined technically by the type of drier in use, the
skill and experience of the operator in running, maintaining and repairing it and how
it is subsequently stored, but in practice a large number of local factors come into
play, the nmost important being the traditions of the locality, construction and
labour costs. and the existence or otheruise of a copra quality incentive scheme
which enables a premium to be paid for higher quality. 4 wide range of methods and
drier designs exists throughout the world, each with its advantages and disadvantages
in relation to cost of construction, labour requirements, other operatiocnal costs,
quality of end-product, etc., and nev techniques and improved designs are frequently
publicized. Certain traditional designs are clearly unsatisfactory and erforts
should be made to phase them out and replace them with more efficient units. There
is the need to survey existing kiln designs, carry out research on the more
promisins of the neuv developments, and provide a source of advice to govermments on
the vhole question of copra production and storage with a vieu to increasing quality
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vorld wide. A higher income may not be immediately forthcoming, but faced with the
increasingly stringent quality demands from importing countries and the competitiveness
of the o0il and oilseed market, quality upgrading is bound to increase marketing
potential and should ultimately mean higher prices for the producer. Project 12

is intended to cover needs identified in this area, including the importance of
training and improved marketing structures if smallholders are to obtain moxe
remmerative prices.

Large and medium-scale oil extraction equipment - expellers, solvent plants and
the ancillary pretreatment units such as grinders and cookers — is essentially the
same as that used for other oilseeds, and engineering companies involved in its
manufacture have been active over the years in improving desigms and establishing
the optimum operating procedures for copra. Virtually no attention has, hovever,
been paid to the smaller—scale operations. Although these may not be important to
the national economy, they are significant in providing employment in rural and
isolated arecas and for satisfying local demand for edible oil and livestock feed. The
most primitive technique involves the use of fresh nuts, but various simple processes
have arisen independently in different parts of the world for expelling oil from
copra on a small scale - manually operated presses, animal powercd pestle and mortar
devices, etc. OSmall-scale (up to 25 cg/hour) conventional expellers are alco in use
in some territories. The majority of the small-scale primitive techniques are
extremely inefficient and it is felt that a closer investigation, usinz modern
analytical techniques, may reveal ways of effecting an improvement. An examination
of the economic and social benefits to be derived from local small-scale improved
copra processing could lead to a widening of the options open fo rural communities
whose poor communications, smoll copra production and limited local market for oil
and oilcake have not in the past warranted the establishment of a full-scale facility.
These problems are dealt vith under Project 15.

The shift of emphasis over the past decade from the exportation of copra to
trade in coconut oil and oilcalie has arisen from deliberate goverrment policies aimed
at encouraging domestic processing both to satisfy local demand for oil and livestock
feed and to retain the "added value" which generally results from processing activities.
There are nov feu coconut producing counitries wvhich do not have some foin of domestic
oil extraction industiry. Since coconut oil invariably has a higher unit valuc than
copra cake, the efficiency of oil extraction is an important factor in the cconomic
viability of a copra processing enterprise. Vell maintained and operated expcllers
(together with the associated grinding and cooking equipment) should bLe capable of
reducing the oil content of the cake dowm to five to eight ver cent, denending on
scale. The more capital intensive solvent extraction plants (vhich often use cxpeller
cakes as their main feedstock) should be able to reduce oil in meal levels to below
one per cent. Analysis of copra cake reveals that many {actories, particulaily the
smaller operators, fail to meet the target, and oil contents as high as 12-15 per cent
arc not uncommon. Inefficient expelling thus loses considerable revenue both to the
industrial factory owner and, unless the oil cake is subsequently solvent extracted,
to the national economy as a vhole. Similar situations have been found in [actories
vhich also refine and package the crude oil for local -eiril sale —unnccessary losses
of neutral oil can occur. ixperience has showm that in the majority of cases, the
adoption of routine analytical and quality control measures can pin-point the
problems. Simple remedial action, minor modifications to procedures or promnt
attention to the establishment of a maintenance or repair schedule frequently
improve efficiency, reduce losses or upgrade product quality. Project 16 foresecs a
number of regionally assizned copra processins and coconut oil refining advisers
assisting factory management with the introduction of quality control measures aimed
at ifmproving the efficiency of their operations and hence ensuring that the national
econony makes fullest possible use of its copra resources.
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The world-vide energy crisis and higher prices of petroleum products have led
many governments to adopt conservation measures, explore other sources of enerzy,
and seek substitutes, the most notable example being fermentation alcohol. Coconut
producing developing countries have been amongst the hardest hit by this crisis and,
unless they have indigenous netroleum sources, are nov having to use a high
proportion of their foreign exchange earnings to purchase petroleum products. In
the Philippines, investigations have demonstrated that a 25:75 coconut oil and
diesel oil mixture can be used as a fuel for compression ignition internal
combustion engines. These studies need to be continued. Although not economic et
present, if petroleum prices rise further, substitution by coconut o0il could become
increasingly competitive, at least in rural areas. Project 20 proposes a limited
amount of follow-up worls in this area.

3.9 By-products

In order to reap the greatest benefit from a country's over-all coconut
resources, it is important not only to consider the major products, derived from the
kernels and the husk, but also to devote some attention to utilizing the inevitable
by-products of these industries. High on the list of priority must come the
problems caused by felled senescent trees, profitable utilization of the shell, and
better uses for the coconut water and sap.

he problems of disposal of felled coconut palms have come to the fore in
recent years due to the videly recognized need to renlace older trees by neu
plantings of improved coconut varieties. Finding uses for the coconut timber,
narticularly tlhose vhich could bring in a cash return, would greatly assist in
overcoming the reluctance shovm by coconut farmers to cut dowm old trees and thereby
facilitate the progress of replanting programmes. Telled trees cause an initial
problem of disposal but in addition, if allowed to decay, they can become the
breeding ground of the destructive rhinoceros beetle. An internationally financed
programme is currently underwvay in the Philippines and has made good headvay in
investigating the felled stems as a commercial source of timber; but it has
concentrated mainly on the large-scale utilization of coconut wood, Project 17 aims
to complement these activities by seeking equipment and techniques more applicable
to small-scale operations and strengthening the craflt industry/market promotion
aspects of the disposal problem and its sclution.

Coconut shell is a by-product of the manufacture of copra and desiccated
coconut and one vhose full potential is far from being realized. Although it is
ridely used as a heat source for drying copra and a variety of other perishable
commodities, or as a household fuel, only a small proportion finds its wvay into
the charcoal industry. Charcoal made from coconut shells is an established item of
international trade. It is, in addition, one of the best starting materials for the
manufacture of activated carbon, used in decolouriszation and gas purification, the
market for vhich is expanding in response to the grouing concern over environmental
pollution., llanufacture of coconut shell charcoal is a traditional industry and a
vide variety of techniques (pit, drum and kiln) are employed throughout the vorld.
Nuality and yield are very variable vhen traditional technigues are used and,
althoush improved designs have been developed, they have in general not been wvidely
adopted in the field. At a time of rising energy costs, locally available renewable
fuel sources, of vhich coconut shell charcoal and the gases produced during charcoal
nanufacture are prime examples, need to be exploited as fully as possible. There is
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thus a clear need %o encourage the establishment of coconut shell charcoal industries,
draw togmether information on the techniques and equipment at present employed, and
carry out research and development on the most promising process and equipment
designs, particularly those suitable for use by smallholders. Increased charcoal
production will also depend on ensuring that smallholders receive a remunerative

price for a high-quality product., These are the objectives of Project 10.

Coconut sap, obtained by "tapping" the younz unopened inflorescences, is the
basis for a number of minor but locally important industries in many coconut
producing countries. The sap contains about 15 per cent sugar, vhich can be
recovered by evaporation. TIermentation yields toddy, or tuba, or if allowed to
proceed beyond this stage, vinegar. Distillation of toddy ;ives a spirit lmmowm as
arraclt or lambanog. Virtually no research on improving yields or guality has been
carried out on these indusiries, although they employ significant numbers of people
and the products can be important sources of income for the coconut farmer. Coconut
vater, unless it is deliberately sought as a beverage, is generally considered a
waste product, and vhere large numbers of coconuts are opened, at, for instance,
desiccated coconut factory, disposal can be a difficult and consuming problem il
pollution of surrounding watercourses is to be avoided. A number of uses or
methods of treatment vhich yield useful products from the coconut water have been
reported. The purpose of Project 19 is a combination of these two areas, recearch
and development on improving traditional coconut sap collection and utiliration
techniques and examining the prospects for coconut water as a source of useable
by-products.

a

While coconut husk and shell are used for making coir and charcoal, there are
large quantities of these by-products which, though used as a fuel, are not used
in such a way as to yield their maximum calorific velue. As energy cocts rise, it
is increasingly importent to seek more efficient ways of using these materials.
Project 21 suggests more intensive investigations on the use of huslt and shell to
yield producer gas.
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The project proposals vhich follow are presented in very summary form. The
costs estimates have, in fact, been calculated in somevhat more detail thon that
showmn, but they remain only indicative and no allowance has been made in any of
the costs for inflation. Personnel costs for international staff are based on
UNDP standards for 1930. An estimate has been made for a training component in
many of the projects, although the amount and costs of training vill often depend
on both the success of the project concerned and on how many countries are interested
in obtaining the training offered. Istimctes of other costs, e.g. of eguipment,
materials and supplies, are preliminary and would need to be worked out in more
detail wvhen full project documents are prepared. Similarly, the administration/agency
cost component would depend on decisions to be made regarding the execution of the
projects. No site hes been suggested for the projects, except that, for two
projects, the costings have been made on the assumption that the expensive ecuipment
at certain existing locations would be used. If any other site were to be selected
for these projects, added costs would be incurred as the equipment would need to
be either moved or dupliceted. For the other projects, it is felt that suggesting
e site would be premature althouch, in most cases, it should not be necessary to
set up new research ingstitutions or centres. To the extent possible, projects
should be attached to existing institutions, thug expanding or strengthening their
research capabilities. It wvould seem likely that about 80 per cent of the projects
would De located in producing countvries.

Costings showm for the projects never exceed a period of five years. This
should not be teken to mean that all the projects cen be completed vithin five years.
In fact, in a number of cases - particularly those concerned vith breeding work -
the project summaries state clearly thet the objectives of the projects will toke
much more than five years. However, for reasons of financial comparability betveen
projects, it was felt that costing on 2 basis of a marimum of five years duration vas
the most reasonable for the purpose of this document. In addition, it vas felt
that prudent management of long-term research projects requires a thorough revieu
after four or five years, both to assess work done and to re-consider objectives
in view of results achieved end of nev knovledge aveilable.

As mentioned in the Introduction, this progremme does not include any projects
on coir because that product is the subject of o separate progranme preparcd for
the preperatory neetings on hard fibres. Iowvever, there are projects in this
Programme dealing wvith coconut husk vhich is also the rav moterial for coir
production. Therefore, vhen full project documents are drawm up, it will be neccessary
to check that there are no elements of duplication betieen the two prograormes, ond
that any projects vith similar components or objectives arc complementary.
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PROJECT 1

COCONUT RESCARCH DOCUMENTATION AND REVIEY UNIT

Backeround

Llthough most coconut producing countries have research and development
programimes, there is no international co-ordination of research programmes, nor
is there a permanent central international organization that collects, processes,
stores and disseninates information., APCC is a regional organization and its
co-ordinating function has been limited by lack of funds. The PAO Technical
Working Party on Coconut meets only every fourth year, the South Pacific Commission
restricts its activities to the organization of meetings for exchenge of information
and the International Council on Lethal Yellowing focuses its attention on a
certain group of coconut diseases only. Sri Lanka has recently established a
Coconut Information Centre writh financial support from the International Developnent
and Research Centre of Canada (IDRC). The present project is funded only up to
1981 after vhich the centre will have to become self-gupporting or find other sources
of funding.

Objectives and benefits

The unit would collect and disseminate information, on request, to all parties
interested. This would enable coconut scientigts to exchange information, avoid
overlapping of research programmes and provide linkages between coconut producing
countries. It wvould reviev and evaluate coconut research and development and it
vould suggest modifications of on-going international resesrch programmes or
indicate new priorities. It would provide a central information point for
international research and development programmes. It would organize workshops
and seminars. It would greatly improve international co-operation in coconut
research and development. It would publish & newsletter containing information
on the progress of scientific research end sn information and documentation
accession 1lisv,

Vork programme

The unit would best be linked to an existing organization, preferably vhere
computer facilities are available., Official linkages would be established with
coconut producing countries and research institutes in other countries vhere
research on coconut is being done. DResults of the national and international
research and development programmes, such as on germplasm, propacation technigues,
variety trials, nutrient and fertilizer studies, disease and pest control and neuv
and improved processing techniques including articles, designs, addresses of
institutes, etc., vill be collected, processed and be made available throuch a
retrieving system. Results of rescarch in research areas that are not supported
by international reseerch programmes, such as plant nutrition, intercropping,
extension and processing, will also be collected and in this way information will
become available internationally as well. [ coconut informction service vill e
constructed that can be linked to other existing systems, such as AGRIS.

The permanent staff vould consict of a director, an agronomist, a processing
specialist, documentztion specialist, a dota processor and administrative personnel.

An International Technicoal Reviewu Committee, consisting of the two specialists
of the permanent staff cnd 10 other members from various countries, would reet once
per year to revieu and evaluate on-going research and formulate suggestions for
changes in on-going prograrmes or for neu programmes.
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Duration

This programme is a very long-term project. However, it vill be initiated
by a five-year trial period end it wvill be revieved after four years.

Costs
Personnel GUS 1 440 000,.-
1 Director 60 man-months
1 Agronomist 60 man-months
1 Assistant (processing) 60 man-months
1 Data Processor (60 man-months
1 Secretory 60 man-months
1 Clerk 60 man-months
Equipment 50 000.-
Ilaterials and supplies 40 000.-
Travel (including for the International Technical
Reviev Committee) 250 000.-
Administration/agency costs (14 per cent) 249 C00.-
Contingencies (10 per cent) 205 CO0.-

Total wUS 2 232 000.-
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PROJECT 2

VARTETY LVLLUATION AMTD GERIIPLASH CONSERVATION

Bacltground

Just as the oilpalm industry leapt ahead with the commercialization of the
tenera hybrid, so the coconut industry could be at the point of & major advance
through the use of hybrid seed. IDHO vork in the Ivory Coast has showm that
Halayan Dwarf :z Vest Lfrican Tall hybrid coconuts are capable of much higher yields
than have been recorded from most traditional vorieties, 411 the larger coconut
producers have development plans incorporating use of hybrids. Houvever, in
Sri Lanka, locally produced hybrids yielded poorly vhen not well managed, and
this causes concern about the suitability of hybrids for small holders vho frequently
fail to provide a high level of management. There have also been reports of
introduced coconut varieties being severely domagzed by indigenous pests and diseases
in a nev country, lecding to proposals to use local rather than exotic parents for
hybrids. L mistake in the choice of porents for coconut plantings is very cosgtly
as the palms tie up the land for not less then fifty years, and land is often a very
scarce resource.

From this situstion emerres an urgent nced for widespread testing of coconut
varieties, covering low as well as high level mensgement and a wide range of soil
types and climetic conditions. To achieve this, and to serve the coconut groving
nations, they need to be international in scope. Recognizing that producing
countries have limitved resources of trained personnel or land or both, a project
aiming to cover many countries will have to be very flexible in its approach.

Llongside the need to test yield potentiol of coconut hybrids there is a need
for a much vider study of existing varietieg and for measures to ensure that
germplasm is not lost. Vhile germplasm collection, eveluation end conservation
activities are not necessarily linked to hybrid testing, and in some countries may
be hondled by different sections, in others the same pcople will be involved in
both. Because the internatvional staff needed 1o co-ordinate variety testing could
also co-ordinate germplasm vork, the two are combined in o single project.

The successful identvification of resistance to lethal yellouing in Jamaica
indicates that a further important study to be accomplished is the screening of
varicties for disease resistance. All variety trials should include observations
on the incidence of discoases and pests, butv in addition, the international netwvork
should include specific and uniform tricls nt locations from vhere '"vascular wilt
type" discases are reporied.

Qbjectives and expected benefits

- To cstablish an international netwvorl: of coconut variety trials ond
observation plots, vorking in closc collaboration vith nationcl end
regional inctitutions.

~ To collate and disgeminate informction on coconut variety perforuance
under o wide renge of conditions, including different densities and

[

fertilizer studies.

- To begin an international programie for collection, evaluation and
conservation of coconut gernplasm.



TD/B/IPC/0ILS/14
vage 24

in increasing flov of information on performance and adaptability of hybrids
and tall varieties will greeotly facilitate the choice of planting meterisl for
specific projects and the planning of future plant breeding and seed production
programmes, and will increase general undersianding of coconut genetics and
physiology. Progress vill also be made in catalosuing and conserving coconut
germplasm.,

VJorl: programme

- L detailed work plan vill be formulated on how best to pursue the various
objectives of this project uhich involves, inter alia, evolving methods
for the safe movement of gernplasm.

~ Lt least four regional co-ordinaters will be stationed in the Asian,
Pacific, Auncrican and Africen coconut groving regions, the first-named
beins the over-all project co-ordinator.

- Co-ordinators vill visit producing countries to help national research
agencies set up an internatiional netvorlk of variety triels.

- Trials in each country uvill be adepted to local resources and needs but
participation vill recuire reporting a minimum set of date.

- Co-ordinators vill assist as necessary in planning netional projects,
trial design, supply and disuribution of planting materiel, and coil
and foliar cnalyses.

- Co-ordinators will encourage the establishment of uniform voriety trials
in locations vhere "vagcular wilt type" diseases are knowm to occur.
They vill also arrcnge for discase identificetion of moterial from these
trials at reference laboratories.

- Co-ordinators vill collate and analyse results and prepare annucl
revievs for pgeneral distribution.

-~ In consultation wvith IBFGR, co-ordinators will co-operate vith national
authorities to conduct systematic surveys of coconut pernplasm and
establislh national ccllections, evaluciing germplasm according to IDIGR
criteria. They vill assess the neced for regional collections and ascist
in locating suitable sitecs,

- TFellowuships will be provided for staff from navional institutions to
strengzthen national cuperiise and to standordize vorking methods and
procedurcs,

Both variety testing and germplesm conservation are very long-term projccts
and this project can only initiate vhat rmst be an ongoing prograrme. It is

proposed to last five years and should be thorouvghly revieved ot the end of
four yeors.
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Costs

Personnel “US 1 255 000

4 genior scientists 4z 60 men-months

Consultancies (os required) 10 man-nonths
Eguipnent 20 000
llaterials and suppliesg A00 000
Travel 125 000
Administration/aﬁency costs (14 per cent) 252 000
Contingencies (10 per cent) 205 000

Total SUS 2 258 000
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PROJECT

TRATITTIG T EILRYO CULTURD TECHWICUES

Beckground

A fundamental aspect of o plant breeding programme is the egteblishment of e
collection of varietvies from varied sources ag o basis for selecting and conbining
desired characteristics such as high production, hich o0il contenv, disecse
resistance, short stature, early bearing, etc. Deccouse seednuts have no dormancy
they can suffer damege through germination during transport if this talies more than
tvo or three weelts; airfreipht is therefore usually essential for internationsl
shipnents. .s 100 seednuts may weigh 200 lig, this is costly. llore inportontly,
the size and nature of the coconut fruitv malke it very difficult to apply quarcnvine
treatments that will ensure destruction of all exzternal pests or discoses without
injury to the seed.

Tou that technigues have been developed for groving embryos in culture medium
to produce normal plants, a means is available to overcome the size and veight
problen in seednut shipments. IEmbryos can also be surface sterilized and shipped
in sterile conditions, thus gueranteeing freedom from all insects and cuternally
transmitted diseace.

Imbryo culture may also have a place in domestic seed distribution pro¢rammes.
Freight costs are a major item vhenever secdnuts have to be delivered over long
distances from a central scedgarden. It is not inconceivable that embryo culture
techniques could be made sufficiently routine to offer a cheaper olternative,

although this will depend on developments in other related cseiual propesation
technicues.

Embryo culture is also a very useful technicue in studies of trecnsnicsion of
systemic diseases.

Objectives and e::mected benefits

- To provide training in embryo culture techniques to one selected coconut
vorker from each producing country.

- The officers irained overseas could carry outb erbryo culturc vork in their
om countries vhen required and wvould teach the techniques to others.

Yorl: programme

- One or more centre practising embryo culture vill be scleched to provide
training.

- Selected trainees vill be attached to the centre for four 1eceks to
receive prectical training in all aspects of enbrye culture and raisins
plantlets to the field nursery stane. '

Duration

- : . .
Lach fellouship will be for four veeks, but as coconut programmes are in
different stages the training should be spread over three years.
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Fellowships 20 :: 1 man-month ¢Us 100 000
Eouipment 2 000
lMaterials and supplies 5 000
Administration/aﬁency costs (14 per cent) 15 000
Contingencies (10 per cent) 12 000

Total AUS 132 000
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PROJECT 4

RESEARCH Ol VEGETATIVE PROPAGATION DY LS OF TISSUL CULTURD

Beclirround

The process of sclection and progeny testing of coconut talkes about 15 years
for each gencration. Obtention of homozygotic progeny of sclected paln trces of
the Tall type is practicolly impossible. Serual propegatvion of selected wCuomuts
produces o relatively small progeny of vorying penetic composition. Vegetative
propegation might solve these problems. Vegetative propagation by '"normal" means,
such as by cuttings, graftings, etc., is not possible, due to the nature of the
tree. Tissue culture has already proved to be a viable method of propagocion for
0il palm ond date palm. Uith coconut gome results heove been obtained with tissue
culture that indicate thet such a propagation technicue may becone successful for
this crop as well. Lack of funds is one of the main constraints for o more rapid
development of the technigques. £, concentrated effort and international co-operation
might provide positive results within a fev years.

Objectives and expected benefits

Provide a breakthrough in coconut breeding and plant production techniques, enabling
the production of veluable clonel plant materiol from proven hybrids and verieties in
relatively great numbers within short periods and with great reliability. It may also
Ve the solution %o o vorldvide cential cernpiasn ccllection, greatly reducir, [finencial
and physical reguirements for this purpcose. It may also greatly facilitate the
exchange of germplasm and overcome quarantine difficulties.

Vlork propramme

The work preferably should be carried out in universities or large government
research institutes, especially those that already have had experience with
coconut, and wvhere the major facilities for carrying out such a programme are
available,

The programme shall be divided into twvo phases:

Phase 1 The development of the technique of the production of plantlets in vitro
vhich will have tvo aspects:

1.1 The production of diploid plantlets in-vitro from cellus for the
purpose of producing plant material with desirable characteristics.
This technique is less sophisticated than the production of haploid
1.antlets from pollen, and such research progroammes already ore in
progress in some major coconult producing countries. sdditvional
scientific staff and/or financial support could greatly intensify
the research and speed up results. Fresh plent material musi be
available all the time. This technique should be developed in a
coconut producing country.

1.2 The production of haploid plantlets in-vitro from pollen. This
technique requires more sophisticated equipment, not widely available
in developing countries. Initial research on coconut pollen-tissue
has been started already in =t least one country (France). However,
research centres in non-cocomut producing countries can hardly be
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expected to give priority to research on coconut if not e:rternally
financed. Finoncing of at least one collaborating scientist fully
dedicated to this work, plus financing of the laboratory running cosis
and some extre equipment, will be recuired. 7Pollen can be preserved
in a viable stote and be sent to such a laboratory from coconut growuing
regions,

The development of the techniques of transplanting the plantlets from the
flesk into the pot and the field, and the training of scientists from

I ’
coconut producing countries.

2.1 Experiences vith in-vitro culture of coconut embryos have shovm
that great losses are suffered when plantlets are vransplonted from
the flasgk into another groving medium in pots. L physiologist should
develop a sultsble method that wvould reduce the loss of plantlets to
a minimum. This technique should be done as an extengion of 1.1 end
vill reguirc only some minor materisl.,

2.2 Scilentists from coconut producing countries wvhere adecuate laboratory
facilities are available should be trained in order to encble them to
apply the results of the research in their owm couniry vhich could also
benefit other countries that do not have such facilities, by making
superior plant material available to them. One trainee from each of

five different countries should be sent to each of the twuo techniques

for a period of one year.

Wotes The regearch on items 1,1, 1.2 snd 2.1, should be done in at least
three countries each.
Duraticn: Phase 1 will recuire a period of three years.
Phase 2 vill reqguire a period of cne year.
Personnel ayUs 1 AT6 000
5 Senior biologists (5 x 76 men-months)
5 Physiologists (5 x 12 men-months)
5 Laboratory assistents (3 x 36 mon~-months)
5 Senior fellouships (3 x 36 men--months)
Boudpmenty 250 000
Materials and supnlies ' 150 000
Training 140 000
Travel 50 00C
Adninistration/asency costs (14 per cent) 235 000
Contingencies (10 per cent) 233 CCO

Total {US 2 555 000
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PROJLCT 5

BIOCHEMICLL IDENTIFICATION OF CROP HOMOGENEITY BY BLECTROPHORESIS

Background

The study of protein polymorphism by electrophoresis can be of great importence
for the evaluation of the genetic diversity of crop populations to be used for
selection and breedins programmes. It 2llows for the Dbiochemicel identification
of o crop population. Tor cereals the method is used videly. In France, GERDAT
has alsgo already initiated such studies for coconuts. This project is proposed to
intengify the research on this method so that results could be used in breeding
projects and for the verification of the genctic homogeneity of in-vitro cultures
of coconut tissue.

Objectives and benelits

Especially for a tree crop such ag coconut that tekes about ten yecrs to
reach full matlrity and that needs much snace, electrophoresis can be o valuable
method to verify ithe homogeneity of a proceny obtained by breeding, in a very
early stage, vhich mizht save much time. IDlectrophoresis can also be uged for
the verification of cyto-genetic (in)stability of in-vitro obtained plent nctericl.

Vorl: propramme

Suiteble extraction and scparation metvhods for proteins and enzymes likely to
act as penetic markers vuill have to be developed and it will have to be observed
in vaich tissues of the plant markers vith genetic polymorphism emercc. The
research should be conducted in a research institute or university laboratory vith
the recuired fecilities. Vhen a suitable method has been developed, scientists
from the main coconut breeding orgenizations vhere facilities for the application
of this method are available will be trained in this technicue.

Duration: The project vill last three yeaors.

Costs
Personnel SUS 524 000
1 Senior scientist (36 men months)
2 Lssistants (2 x 5% nan months)
Lcuaipnent 25 000
llaterials and supplicg 15 000
Travel 10 000
Praining (6 fellouships of  nonths each) S0 000
Zdministration/agency costs 6% 000
Contincencies (ten per cent) 53 000

Totel wUS 532 000
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PROJECT 6

SURVEY OF SYSTEIIC »ISEISES AITD PROVISION Or TABORATORY STERVICES

Bacliground

Coconut palms are affeccted by a number of pathogens,; usually fungi, that
cause damage to localized areas of the nlant, most often the leaves. Such discaccs
differ in severity Hut can usually be oon“‘olled and seldom i1l the wplants.

In contract, there also exist several systemic diseases, vhere infection is not
localized but spreads through cells or conducting tissues throughout the nlant, an”
vhich are almost all fatal, come causing death within e short period vhile othors
take years to kill a wnalm but greatly reduce its productivity much carlier.

The Root (Wilt) disease of Korala, India, i excentional in that it vcduccs
productivity but seldom kills. Outbreals of known or suspected gystemic dlseases
have been reported in almost every coconut growing covntry, including couwntrics

in south and south-cast Asia, West and EBast Africa, the Caribbean and South America,
and the Pacific islands.

xcent for Red Ring,; long knowm to have been caused by a nematode, the causes

of systemlo diseases have nroved hard to identify and they have often been refericd
to as "diseases of unliovm cetiology". Research over the past 20 ycars has identified

few causal agents ~ a {lagellate in Cedros Vilt, MO in Lethal Yellowing and
vircid in Cadang-Cadang. Uven vhere thic much is lmown, other aspects of
development and transmission rcmein to be determined and a common fcature of
the systemic diseases seems to be their complexity, involving factors such as
insect vectors and alternate hosts. There are scveral other suspected systemic
diseases for vhich the cauce is not mowm.

The discases are of obvious concern to the countries vhere they occur but they
arce also of internat onal concern becaus: they pose a threat to all producing
countries. In a scnoe, th? less that i 'mowm about them, the greater the threat,
becausc it is impossiblz to tcll vhat mey cerry the disease 1o a nev arca.
Intcornational concern vac erpressed by the first FAO Coconut Technical Vorlking
Poarty meeting, and rcsulted in PAO oomml sioning a survey from vhich was punlished
in 1954 A Survey of Coconuv Discases { Unknowm Ltiology, vy K. ilaramorosch. This
vas a useful jvalw Ceirn PUb Lt nmow nec d to be updated by o new suvvey in greatcr
depth, cupported by collections of samnlcs for laboratory screecning for prescnce
of IO, virus or viroid warticles.

Labor"tory studies are a vital part of the investipation of cystemic diseases.
Discasen occuring in diffsrent »nlac.s sometimes have gimilar symptoms and
detcrmlaatwon of vhether they are caugzd by the same or rilatsd infective particles
can only be done by laboratory methods vliich include elcctron microccovy, serology
and opccific tests for viroid RWA. This projcct thewclfore provides for laboratoryr
vork, in inctitutions specializing in thesc studies, not only for the samplcc fﬁgm
the initial survey but alno for ong ing studics of aeclect-d discases. Vorlt on IO
and viroids would probably be done in differsnt laboratorics as these arc soparate

specialities. 'whe selectnd ladovatori.s should e outside the tropics on uh?‘
thcr~ vill be no querantine prodlemc in handling specimens that might trancmiv
coconut discasc,

ax
ic
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L major reason Tor the proposed survey is a necd to define the quarantine
implications of each disease, and thcere are tuo aspects. The first is the
question of how a discase may be carried to a new arca, and this must include vectors
and alternate hosts as quarantine rinslis, Secondly, there is fthe gqu-stion of
finding safe sources of germplacsm in a country vhere a systemic disease occurc,
and this involves prccisely delimiting the area infected end alco attempting to
determine vhether secdnuts, embryo or pollen can transmit infection.

Objectives and expacted benefits

- To survey all known and guspected systemic diseases of coconut, in order to:
— comparc and contrast symptons

- asgembls 21l available informatinn on eticlogy transmission and rate
of spread

- collect specimens for laboratory exramination
- asscos quarantine rislis asunciated uvith each disease

-~ To pnuplish the rcsults of the survey, together with recommendations on
guarantinz rislke and sourcecs of discase-free germplacn.

~ To provide laboratory s-rvices for ongoing research to identily and
clasgifly causal agentr.

Thisz survey uill providc a wvorlduide overview of systemic discascs vhich
chould materially assict in ¢ arifying quarantine risks, identifi-ing safc courcces
of gcrmplasm, and indicating priorities for further rescarch. Basged on the results
of the survey, Tollow-up projccts may e deternined.

tlork progralme

- A tecam comprising a plant pathologist, a plant cuarantine smecialist end
a plant physiologist or agronomiit, all with anpronriate expericncc, vill
visit all Y%nowm or susnectad dluesnc areas, accompanied by local gspnecialisto
cngaged in research on the disease.

- On completion of the survey, the ftcam will prepare a detailed report fox
publication.

~ Specialist laboratories will b stleccted and funds provided for qualified
stalf to examinc coccimnn {rom disecase sites for preosenct ol infective
narticl~s and, wh*r: these are found, to malwc comparls“ns betueen them.

Duration: Tield survey and prepavation ol rcoort - 17 montho.

Laboratory ~itudics -- 36 months.



Coats

Pergonnel

3 Scnior scientists (3 x 12 man-months)

4 Field assistants (4 x 12 man-months)

2 MMicrobiologists (2 x 36 man-months)

2 Laboratory assistants (2 x 36 man-months)
Equipment

Materials and supplies

Administration/asency costs (14 per cent)

Contingencizs (10 pzr cent)
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SU3 780 000

25 000
32 000
117 000
95 000

Total$US 1 049 000
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PROJECT 7

DEVIELOPMENT OF COCOIMUT IiITE CONTROL

Baclipround

The coconut mite, Iriophyes puerreronis - Aceria guerreronis, is a nev
serious pest of coconut that is spreading very fast over the world, causing
considerable damage to the crop. Chemical control methods aive pOoulDlG but
they are expensive and impracticablc and beyond the reach of the mqjority of
small-holders. Glaschouse trialc on biological control have showm »romicing
results with tuvo pathogenic fungi, Hirsutella thompson and Verticilivm lecanii.
Methods will have to be developed for control in the field.

A survey should be carried out to find other predators or micro—organisms
nathogenic to the mite.

Varietal differences in cusceptibility have been observed. A study vill
have to be carried out to deiterminc the factox(s) that are responsible for the

resistance of the palms.

Objectives and expected benefits

- To obtain insights into the life cycle and feeding habits of the coconut
mite and its suscentibility to cervain pathogens.

- To develop a relatively checap, eflfective control method of considerablc
lagcting effect that can e cerried out by a central service unit vith
relatively long intervals.,

- To find more pathogens and predators of the mite that mey increas  the
posgibilities ol control.

~ To provide the required informetion to the brecding progromme TLor
mite-resistant c-conuts., The availahility of resictent coconuts woulc malke
control mcasure: no longer nccessary, Hut the replacement of all existing
coconuts by resistant ones vill be a matter of many years. Vhere the
breeding programmes arc being intensified in many countrieg, it would be
a grecat advantage if such a resistance-factor could be included in the
group of degirable characteristics ac early as possible

Vork programme

~ The trials vith sprays containing the pathogenic fungus should be carricd
out in a coconut producing arca vhecre the mite is already present, at
research institute equipned with a laboratory with adequate facilitiecc to
cultivate the pathogen and the mite.

- The survey to find other organinms pathogenic to the mite could be donc
by posted circular as vas already done by the Glasshouse Crops Rescarch
Institut~, Little Hamnton, Suscex, Ingland, for the Pacific and Indian
Ocean regionr. Affected nuts couvld be cent by air to the laboratory for
investigation on mitco and pathogens.

- Studies on the composition of susceptible and rcoistant nuts can be done
in the same research institute.
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Duration: The projcct vill last tvo years.
Costs
Personnzl 4US 694 000
'1 Entomologist (24 man-months)
1 Microbiologict (24 man-months)
2 Pellowshins (2 x 24 man-months)
2 Taboratory acsistanic (2 x 24 man-months)
2 Tield ascistants (2 x 24 man-months)
4 Consultants (4 = 1 man-month)
Bouipment 60 000
Materials and sunplies 20 000
Travel 25 000
Mministration/agency costs (14 per cent) 112 000
Contingencics (10 per cent) 21 000

Total U8 1 002 0006
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PROJECT 8

H TRAINING TN RHINOCEROS BEATIE CONTROL AND BSTABLISILN PISID Cllimul ULITS

Sackground

Oryctes rhinoceros, Oryctes monoccros and othcr spceics of th. samc femily
are serious global pests of coconut. YVarious control mcthods arc lmowm and in modezn
coconut farming, where good crop hyziene is maintaincd, beetls nopulations can be
kent dowvn to a level vhere they causc littlc damage. However, the control mecsurcs
are ladorious and in less orgenized coconut growing regions, centrally co-ordinated
control by a special unit will be the only vay of considerably reducing the bectle
infestation within a relatively short time. The most cficctive method for this
purpose in the relcase of Baculovirus-infested beetlcs. The biological control
method only requires some rather cimple Tacilities for breecding of infesnted beetles
and somc traincd p-rsonnel, and con bc locally maintaincd in almost any country,
onct cstavlished., Another control method ic by infecting brceding sites with the
Ietarrhizium fungus, which is pathogenic to the rhinoceros beetle.

Objectives and exnccted benefits

Training of prrsonnel from coconut growing countries vherc the beetle problen
is gerious and financial sunvnort for imported equinment for the estavlishrent of
beetle contral units in thog: countries. Considerable decrcace in rhinoccros
beetle may be expaected vhere such biological control methods are annlied, rcsulting
in considcrable incrcase in smallholder coconut production and rceduced lossns of
trces that cuccumh to beetle attack.

Vork vwrogramme

- Mt the rcoutst of an estimated number of 25 couwntries, tvo biologicts Trom
each of these countrics vill b~ trained at the nearcnt rhino beetle contrel
wnit in oneration., Dach year zroups from five countricc uill be trained for
a neriod of six monthr wer groun.

- & general troaining programme v171 he desirmed to be followved Hy coci training
centre, in order 15 ensure quality and wnified criteria in coconut weevil
troining and manazement.

—- Belfore people vill e trained for a control unit to be ecitablished in
a country, o consultant vill bz sont to that country to assess the bectle
infestation and the nossible presence already of the beetle wathogens
in that cowntry.

- Ovportunities vill ¢ given %o the interested countrics for fuither advice
and evaluation in thc progress of estobliching the control units thot verc
planned during training, talking into congideration adantations to local
situations and availebilitics already determincd through the connultancies

carried out b.for:. training.
Duration

The project will lact five ycaws.
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Pergonnel GUS 280 000
Consultants (25 covmtries x 2 men-months)
Bouipmen® 1 0CO 000
Training 500 000
Administration/asency costs (14 per cent) 24 000
Contingencies (10 per cent) 203 000

Total 8US 2 232 000
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PROJICT 9

DOVETOPIENT O ITHODS FOR RHEVIICHOPHCRUS COIIROL

~

Variousc-snecies of the large Rhynchophorus wecvil attack palms in mornt
partc of the tropics. Coconut is particularly succeptible to the veevil vhich
can causc cerious damage ecpecially to young palms. In addition to causing
direct damage to palms, Rhynchownhoruc is indirectly wresponsible for palm
deaths in counturies vaere Red DRing diseasc occurs, ag the wecvil is the vector
responsible forr transmitting the causal mematode from diseased to healthy palms.
Phiyto-sanitary measures still form the hesis of prevention. Chemical control
methods arc lmowm but arc expencive and need {inancial mcanc and a zind of
organization that are hard to find among smallholders. As vith the rhinoceros beetle,
control should be anplied gencrally, othervise the inscets surviving in non-controllzd
arces may continuz to invade the surrounding coconut groves. Mg efficient method
to control the vecvils would be of gizat hHronelit to the coconut industry. Diological
control and thc use of chemical attractants arce two pocsible methods of control
vhich varrant further invcotigation. Drcgarding the former, a more commlate study
and evaluation of the weevilg' natuvral ennemics neads to bHe undcxtalien belove a
practical biological control systen can be develowed. DRegavding the latter, it is
Inovm that the weevils arz attracted by ceritain volatile swhstancern from the coconut
palm 50 that the devclopment ol chemical attractants would scecem to offer good control
nrospects. :
Ohjectives and hencfits

To undertalir detailed invegstisations in order to develop contiol methods for
Dhynchophorus vecvil by biological control and/or by using chemical atiracionts.
thichever m~thod of control proved succensful, implementation of it could be
organized by a gopcciel wnit wvithout the nesd of the co-operation of all coconut
farmers but still have 2 general ceficct over thez vhole coconut »roducing region,
resulting in consciderable improvemcnt of coconut production, particulerly of
smallholdcrs' coconut production.

York Programme

(a) Bionlogical control:

- Carry out a vorlduide survey to investigate ponsible precdators and/o:
pathogens of the weevil. icld observation~ wvould investigatc the
incidence of suitable orponioms, their intcr-rclationshins vith
Rhynchophorus and othcy rescrvoir spocies, natural potential control
and other ecological information nccded Tfor the development of an
efficient biological control progromme

- Develon the most Hronising Hiological agents at an institution where
facilities arns availabls for the breeding of pests and nathogeno

Pt
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- Undexrtalzz trials and develop cconomic and proctical methods for

(b) Chemical attrectants

~ Carry out Tinec laboratory screcning of the moct wromising atiractants

- Undexztake Tield evalvations nf the cl.osen attractants to judge their
nracticabillity

— TMevelop economic and practical m:tiods for field use.



Duration

The project will 1
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;6 threc years, alter vhich the results achieved can

a,
be evaluvated and the nzed for and direction of additional worl can hc decided.
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p

1t

1

G

o
>

Pcroonnel
2 Entomologists (2 = 36 man-months
1 Insect microbiologist (36 man-months)
1 Ziochemist (356 man--months)

2 Aspistants (2 ¥ 35 man-months)
Tauipment

lTaterials and sunplics

Travel

Administration/Lgency cogte (14 ner cent)

Contingenciczs (10 per cent

’

Total

$US 864 000

10 000
25 000
125 000
1475 000
117 000

“US 1 284 000
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PROJICT 10
STUDY O TIIC TIMOCUQUSHESS 0. VIRAL DISEASES OF LINACODID/H
Baclzground /

Vherever possible, biological control methods to combat coconut palm nects
arc preferable to the usc of insecticide products vhich often prcsent hazards for
the users. ZLAmong the many caterpillars ceriously attacking coconut palm and other
nalm spzcies are a large numbcr of Limacodidae gowneci s (Parasa, pinvine, lNotada, etc. ).
These spccies are frequently hosts of apnarently highly cnecific and particularly
virulent viral discases, to the extent that, vhen they apnear, the inscct ponrulation
is dccimated.,

Impirical tests using diseased caterpillar droppings have alrcady confirmed
the ofTicacy of these diseases in controlling thz incidence of thece pesto. Th:
results have bcen remarladle and limacodids are destroyed more rapidly than wvith
traditional incecticides vhilc other innect 1life remains unharmed. In South America
necz m~thods have already bcen uced on a large scale.

Oujectives and expccted Hencfits

Bzcaus: of their success and velative cace of use, thes~ viral discascs
could bHrcome immortent in the control of Limecodidac. They alsco seem wo de highly
specilic, thus having the advantage ol safeguarding other uwsceful insects,
although this aspect nceds morc thorough ctudy. 1In oxrder to allow this form of
biological ¢ mtrol to bc develoned and to rcmain vithin the nccessar- linits of
sarety, it in ecsential to gain a bcetter mowvledge of thess viruses, their
pronerties and their nossible cffects on man and ~ther animal species.

Vor': progremme
The study of thes~ viruncs would be undertaken in a laboratory swnccialised
in the study of virue discases of invertebratcs, The vork would include:

- virus production,

- ovtudies on the effects ol the viruses on othcr insects ond vertehrales:
¢21) cultur: coudics on mice, young micz, rabbitc and large aninels to
allou teste for histovatiiological lesions, allergies, functional cflccis,
effcctsc on ontogenesis by one-time or repeated administrations of the
virus by various means.

Juration: Three scars

PR 4



Costs
Persomnel
1 Diologin® (36 man-months)
1 fpoistant (36 men-months)
1 Taboratory workcr (36 man-nonths)
Cguipment

lMaterials and supplics

Ldninictration/agency costs (14 per cent)

Contingencies (10 par cent)
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SUS 520 000

10 000
350 GO0
51 000

42 000

PO

val $Us 457 000

——

To
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PROJICT 11

VOILOPISIT OF A DOHUSITR FOR COCOIUTS

Beczground
Dehusking is & pralininary step in the manufacturc of desiccat~d coconut,

-~

the rctail sale or cxport of fresh nuts, "wet proccsning' of Coconut industries
based on coir and otier ridres, and for those methode of copro drylnb that are
senerally cclmovledged oo give a detter quality nroduct. Hehusling manually by
using the traditional 'spilie!" is “icoming uncconomic in an incieasing nud r of
corntries nizve umroviv ds roavet ara ey ave cloing . 'h” TIoTLEr
dehusliing may well becons on iwpontant factoi in preveniing the »
smolic drying for cownra manuracturce vherz it is nov prectlised and hlnup; the
ectahlishment of desiccated coconut and coiz industries in those countrics vherc
dehushng is not a traditional cralt., llechanical methods of dehusling arc under
development, notably by th: Caribdean Inductrial Rescarch Instituc (CLRINT)
(Trinidad and Tobago), the Tropical Products Institute (Unitcd Kingdom), and
L'Institut de Recherche pour los Huiles et Oldagineux (France and the Ivory Coast).
The mest important provblems that have boen encountered arise Tyom the variations
in size of nut and th:z dilffcrent stagco of maturity and drying out of the hucli.
These efforts atv developing & rsuccceoiul machine chould be encouraged ond funds
made available For {icld trialc in & coconut groving crea., Ilowever, the
gsocio~cconomic provlems associctcd with manual dehusling vary grecatly betueen
coun’ricc and rcgpionzs. As a reoult, a voricety of designg chould e censidered in
order to meet diflcrent conditions.

Objcctives and exmected benclits

To develop, test and domonstrate eflicient mechanical deviccs for dehushing
coconuts for use in areas vhore traditional uvarys of monual dehusking are bocoming
unsuitable. 7Designo chosen for development will need to pay attention to the
socio-economic conditions, including oliills, income and cmployment levels in
different ar-as ‘

Vork proframmc
- ourvey cxisting »rototyncs and Turther devclop the most promising descigns.

- Carry out ficld trialsc o7 the sclccted designs and modify, if nccessary,
from the erpericnce gained.

Dura tion

Threc years, including visits to a coconutv groving arca il facilitics for
modilication arc not availa»l- at test cite.



Costy
Personnel
Ikchanical Engincer (36 men-months)
Consultant (Bconomist) (6 man-months)
2quioment

Ilnterials and sunplies

Travel

Administration/ansency costs (14 per cent)

Contingencics (10 per cont)

Total
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SUS 210 000

50 000
10 000
20 000
41 000
35 000

SUS 564 000
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PROJRCT 12

TIPROVEMENTS IN COPRA DRYING AND STORAGE

Baclzzround

Production of copra, dryinzg the vhite mect of the coconut from a woisture content
of about 50 per cent down to 6 per cent, represents an initial stage in the most
videspread industrial use for the crop, as a source of oil and copra cake/meal. There
are Tive basic methods of copra drying, o1l with their advantages and discdventoges
in relation to quality of end product, cost ol construction of facilitics, labour
and sl7ill requirements, other operational running costs, and the availability of
by-product husl: and shell for other uses. The five methods are sun drying, smoke
drying, direct kiln (using shell only as fuel), indirect liln, and mechanized, oil
fired liiln. In addition, there are two pretreatment procedures; in some partsc of the
uworld, nuts arc first dehuslied and the vet meat dried whilst still attached to the
shells in other regions, the vhole nut is split in half and the wet meat removed
from shell and husk for drying. A uide variety of kiln designs exists, some
traditionally used for decades, others recently developed. It is menerally accepted
that sun and mechanical drying produce the best copra and smole drying the worst.

Kiln fires ceugsed by faulty oneration are also a serious hazard with some designs.

Good quality copra (6 per cent moisture or less) uill store uithout difficulty,
but poor quality copra uwill deteriorate rapidly during storage and the deterioration
will be accelerated by attaci: from moulds, insects and other pests. Processing of
seriously deteriorated conra yields an oil of hish free fatty acid content and colour
vhich is more expensive to refine and a poor quality oil cake/heal that may contoin
mycotoxins., For thege rcasons, it is essential that all producing countries strive
to increase the quality of their products. This needs to be achieved by improving
the drying methods available, by increasing their suitability for use by smallholders
and, especiclly, by training smallholders to usce belter methods. In many cases higher
quality can Dbe achieved without increasing costs. Tood grade copre requires very
special treatment but demond is limited so that the techniques involved are not of
uide application,

Research vork on solar dryinz has indicated the value of heat collectors to
increasc the capture of solar energy end hasten drying. Attempts should be made to
phase out smoke drying vherever practised and mechanical drying is rapidly becoming
too cxpensive vith the rise in petroleum fuel prices. DNew techniques using coconut
hus!: charcoal as a fuel source have been developed and preliminary worl: indicates
that the use of waste heat from shell charcoal manufacture and the burning of exhaust
gases is feasible. This aspect is dealt uvith wore fully in another project and will
require co-ordination between the tuo projects. Storage conditions and monitoring
could be improved in virtually all coconut producing countries. The problems of
persuading smellholders to malte better quality copra is not only one of demonstration
and training but also of improving marketing systems to provide suitable incentives
for a higher quality product.

Objectives and expected benefits

-~ Drav together information on the design and characteristics of existing copra
drying facilities; and deveclop improvements vhere possible.

- Provide a source of advice for govermments, estates, co-operatives and other
communities on the most efficient desisns fox neu copra drying facilities
vhere needed.
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- Provide information and advice to governments, estates, marketing boards and
processing factories on copra storage pests, their slimination, and the design
of satisfactory storapge facilities.

- Provide information, advice and encouragement to governments end marketing
boards on the establishment or enforcement of copra quality incentive schemes.

— Develop materials and techniques for instructing smallholders in appropriate
drying and storagse methods.

A reduction in the copital and/or operating costs of dryinz, an elimination of
losses or deteriorativn during storoge, together uith an improved marleting potential
for the upgreded end-proauct copra, should incrcase the income of coconut farmers
and national export earnings. The introduction of techniques vhich do not consume
shell and husk allow for the establishment of nev industries. The benefits accruing
from better quality copra are perallelled by advantages for the processing products -
0il which is less expensive to refine, and coprs cd;e/meal that is more acceptable
for animal rations, particularly with regard to the abscnce of nmycotoxins, and has
potential ag a source of edible quality protein for humen food.

Voxl: programme

- Ixamine and evaluate the techniques and desisgns currently employed for copra
drying from the technical, economic and sociological view point.

-- Carry out resecrch on the improvement of solar drying procedures uesing heat
collectors.

— Study the feasibility of low cost conversion of mechanical oil fired driers
to husk/shell firing.

- Investipate the usc of uaste heet from coconut shell manufacture or combustion
of exhaust gases for copra drying.

— Identify wmajor copre storege pests in different locations and, vherc necessary,
develop techniques for their elimination.

- Develop desimns for satisfac o storage fecilities 3 al .
Develop desig tisfactory copra storagze focilities for local usc

—~ Help governments and merlketing boards to devise and implement marketing
schemes and pricing systems which would give higsher returns to producers.

~ Develop demonstration and training material for use in local training courses
for copra kiln operators in drying and storoge techniques.
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Duration

Five years

Costs

Personnel $US 1 550 000.-

Structural engineer 60 man-months

Physical chemist 60 man-nonths

Storage expert 60 man-months

Harlieting expert 60 mon--months

Bxtension expert 60 man-months

Consultants (cconomist) 2 1 12 wan-months

(entomologist) (over the 5 year deriod)

Cguipment 200 000.-
Materials ond supplics 500 000.--
Trovel 150 000.-
Agyiniqjgpjgpg[ggpncy;ﬁogjg (14 per cent) 308 000.-
Contingencies (10 per ccnt) 251 000.-

Total #US 2 759 000, -
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PROJECT. 13

DEVELOPMENT OF THE PRODUCTS_OF VDT PROCESSING OF
COCONUTS (ESPECIALLY THE PROTEIN FRACTION)

Bacliground

Conventional manufacture and processing of copra results in a scvere
deterioration in the quality of the protein. The protein containing oil cake/meal
from o0il extraction is unsuitable for consideration as human food and can only be
utilized in animal rations. It has long been considered that a process which
comiences with fresh coconuts and retains the nuftritional and functional valuve of
the protein would be of considerable benefit to countries where there exist
communities suffering from protein malnutrition, and additionally misht provide a
commodity for export trade. Avoiding copra production and storage would also lead
to an improvement in quality and increasc in value of the coconut oil.

Considerable research efforts have already been directed towards developing
such a process, generally lknowm as '"wet processing!, by various agencies, uost
recently at San Carlos University in the Philippines. 1In general, technically
successiul procedures have been devised for producing satisfactory yields of high
quality oil and protein, but capital equipment costs are high and the economic
advantages over the conventional copra production and processing method remain to
be demonstrated. Although the quality of the oil produced is high, its value, at
Present, is only marginally greater than copra derived oil, and this is not sufficient
to offset the increased processing costs.

The protein fractions are nutritionally suitable for inclusion in the human
diet, but have not yet been incorporated into widely acceptable and marketable
food items., If this could be achieved, the value of the protein fractions could
be enhanced sufficiently to ensure the economic viability of a commercial industrial
wet processing plant, while still providing a relatively cheap protein food.,

Additional benefits gained by avoiding the copra production step would be the
availability of husk and shell, vhich could either be used as fuel for the factory
or provide raw material for husk and shell-based industries.

Objectives and expected benefits
— To develop acceptable and nutritionally beneficial dietary items incorporating
coconut protein with, for instance, vwheat flour, local legumes and cereals,
for retail sale, oxr for use in social end welfare programmes.

- To ensure that thege products are cheap enough to be used to improve the diet
of the poorest sections of the population.

~ To develop marketable beverage, snaclk food, meat analogue products, from,
or incorporating, coconut protein, for local sale or export.
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To develop specific uses for high quality, low free fatty acid natural oil,
with a view to seeking high value markets, e.g., in cosmetics, or as a vehicle
for pharmaceuticals.

To encourage food or feed uses for hish fibre press cake.

Technical work on the process has been largely completed. Research and
development efforts should now be concentrated on modifying “he protein oil and
press cake products into marketable items of increased value which would assist in
achieving over-all economic viability for the wet processing technique, but would
still allow the protein to be used to improve deficient diets of local people.

Vork promramme

An examination of the characteristics and properties of the protein, oil
and fibre products obtained from the wet processing technigque, and
consideration of possible uses based on these features.

An evaluation of the nutritional qualities of the protein products as food
components and supplements.

Research and development work on devising food items utilizing functional
properties of coconut protein.

Development of suitable protein products (either by themselves or after
incorporation with other foods) for use in producing countries to improve
the quality of diets.

Economic evaluation of such products by consumer acceptance trials and test
narlkketing.

An examination of the feasibility of exporting coconut protein concentrates
and isolates for food use in developed countries,

Research and developnent worlz on specific uses for the high quality oil.

Research and development worl: on utilization of the high fibre press cale.

Duration

Three years, with the possibility of a fourth year devoted mainly to training
personnel from other countrics, test marketing and marliet promotion. This fourth
year will be dependent upon successful development of marlkietable food items, and
the demonstration that a wet processing plont can be commercially viable,
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Costs

Personnel
Food technolosist 36 man-months
Protein chemist 36 man—-months
Nutritionist 36 man-months
Marketing expert 36 man-months
Consultant economist (9 man-months during 3 years)
(Optional fourth year -

Eguipument

For the purposes of these costings, it is assumed
that the pilot plant and associated food technology
laboratory currently housed at San Carlos University,
Philippines, will be used for the preparation of samples
and other studies. Additiona. equipment for pilot plant
laboratory which may be required, vould be funded from
the contingency element below.

Materials and supplies

(Optional fourth year -

Travel and training (First 3 years)

(During optional fourth yeor it is assumed
individuals from coconut producing countries would
undergo training in the operation of the plant and the

production of the food items developed).

Administration/agency Costs (14 per cent)

First 3 yeors
(Year 4 -

Continmencics (10 per cent)

First 3 yeers
(Year £ -
Total - First 3 years
(Year 4 -

Grond total

$US 770 000.-

257 000.-)
600 000.-
200 000.-)
90 000.-
75 000.-)
204 000 .-
T4 000.-)
166 00C.-
61 000.-)

7S 1 830 CO0.-

$US 667 0OC.-)

$US 2 497 000.-
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PROJECT 14

DEVELOPMENT OF A COCONUT CREAM PRODUCTION UNIT

Background

Coconut cream is a popular and widespread component in the basic diet of the
population in coconut producing countries. The bulk of this cream is made in the
household by a simple process which involves grating the meat of the ripe nuts and
squeezing out the oil/water/protein emulsion throush a muslin cloth. The efficiency
of coconut cream preparation in the home is extremely low and analysis has shown that
up to 50 per cent of the oil and protein remoins in the residue, vhich is discarded
or fed to domestic animals. Elimingction of this wasteful household process would
increase the number of nuts available for sale, thus increasing smallholders! incomes.

In an attempt to reduce the waste of valuable resources, many countries have
from time to time introduced collection cystems for the domestic residue in order to
extract the oil and use the oilcalie in a nore co-ordinated manner for livestock feed.
In meneral, thouzh, these attempts have been unsuccessful.

Production of coconut cream using modern technology in a factory enviromment
would be a far more efficient method of manufacture in that fewer rats would be
required for the same quantity of cream and the residue could be utilized on a
larrer scale without deterioration, The development of an acceptable paclkased
product (canned or bottled) uith a low retail price and a long shelf-life would
discourage domestic processing of fresh nuts and its attendant wastaze and lead to
more nuts becoming available for copra and desiccated coconut manufacture.

Commercial production of canned coconut cream on a modest scale has commenced
in a number of countries but the products vary considerably in chemical conposition
and their organoleptic quality has been found to be markedly inferior to freshly
prepared cream., Pilot plants have also been developed by government or acadenic
organizations in a number of countries - Sri Lenka, Thailand, United Kingdom (now
undergoing field trials in Samoa), the Philippines and Trinidad and Tobago, and
limited market trials performed. Other studies indicate the possibility of an eixport
marltet in developed countries for an acceptable product.

In some instances, there could well be a good national economic case for
subsidizirg industrial production of coconut cream to malte it readily available to the
population at a low price. The cost of such a subsidy could be offset by increcased
export earnings -vom copras; coconut oil and other kernel products which arise from
the extra nuts which would become available.

Objectives

~ To develop an efficient industrial method for producing high yields of a
lou cost, acceptable, long shelf-life, paclkazed coconut cream product.

~ To advise governments and/or private sector interests on the technical and
economic aspects of industrial scale coconut cream manufacture.
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Worlt programme

—~ Reviev and evaluate coconut cream manufacturing processes that currently
exist in pilot plant form.

~ Carry out further development on the most promising unit, or combination of
techniques, with a view to increasing yield, upgrading quality (both
nutritionally and organoleptically), prolonging shelf-life, and reducing
costs.,

— Undertake local and international market research and trials on products
to obtain information on quality requirements and retail cost limits.

- Carry out feasibility studies on the commercial prospe.:ts for the establishment
in various locations of coconut cream production units with adequate quality
control.

Duration

Four years

Costs
Pood engineer 43 mon-months $US 720 000.-
Chemist 48 man-months
Marlketing and industrial economist 48 man-months
Equipnent 500 000.-
Moterials and supplies 250 000.-
Trevel 125 000.-
Administretion/agency costs (14 per cent) 223 000.-
Contingencies (10 per cent) 182 000.-

Total §US 2 000 000,-
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PROJECT 15

————

DSVELOEIHT OF SHALL-SCALS COCONUT OIL EXTRACTTON UITS

Baclizround

Viorld-vide, many differcnt techniques are used for the extraction of coconut
0il. The wmost simple method, still practised in remote arcas of several countriecs
and isolated islends, involves grating the fresh coconut meat and boiling this, or
a pressed extract, with vater until the oil floets to the top and can be removed.
The low yield of oil has o pleosant odour and taste but will not lkeep; similarly,
the residue has to be used immediately. Other methods depend on the preliminary
manufacture of copra and represcent various ways of applying pressure to it, viz.
lever presses, animal or mechanically mowered pestle and mortar devices (the chelklm
or zhani), hand or povered hydraulic presses and the more modern and efficient
powered expeller. TFinally, at the top cnd of the scale, from both size and capital
cost of facility, and efficicency come solvent extraction using hexane, often using
copra calte from expeller operations as its raw material.

The heavy industrial operations, large expellers and solvent extraction plants,
have received considerable investment in rescarch and develonment by commercial
ensineering companies involved in their manufezcture but little attention has becen
devoted to improving the traditional, smell-scale and manually operated techniques
which are normally srossly inefficient in the quantity of oil they are able to

sttract. Althoush not important on a wvorld scale, these techniques provide extensive
employment opportunities in rural areas and enable communities to procuce edible oil
and food/animal feed for local consumption at cheaper cost than vhen brought in

after processing in large-scole industries. Rural communities frequently find
themselves in the position where a difficult and costly transport and communication
situation reduces the valuc of the copra they produce uvhilst simultaneously raising
the price they have to pay for their edible oil and oilcalie supnlies.

In some instances, vhere a community has become accustomed to imporited refincd
0il and crude oil has ceased to be acceptable, it may additionally be necessary to
devise simple techniques for the small-scale refining of any crude coconut oil
locally produced.

Vhether small-scale production of coconut o0il in any locality is economically
or sociologically of benefit will depend largely on the prevailing costs ond
availobility of coconuts, copra, edible oil, labour etc., and although socio-eccnomic
models can be developed, cach locality and situation will have to be cxamined in its
own right.

Objectives and expected benefits

- To improve traditional simple methods of obtaining coconut oil from fresh
coconuts or copra.

-~ To develop new techniques and processes for producing crude and 1= fined
coconut oil on a small scale, {ocusing attention particularly on low investment
and running costs, siwple operation, and high yield of oil and cake.

-~ To provide a source of advice to povernments and communities on the technical,
economic and social aspects of small-scale coconut 0il extraction and refining
facilities.
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The benefits to ve derived from successful development of small-scale processes
or improved traditional techniques lie largely in the social field, helping to make
rural communities more self-sufficient and viable, thereby reducing the drift of
population to urban areas which is creating such problems in many territories. In
the long run, adoption of techniques which utilize coconuts more efficiently locally
should lead to more copra becoming available for large-scale industrial processing.

VWork programme

— Survey and appraise existing small scale oil extraction and refining
procedures and equipment.

~ Carry out rescarch and development on improving the efficiency of small scale
0il extraction operation, including the development of new processes and
equipment suitable for a range of invegtment and sliill levels.

- Examine the economies of small scale coconut oil production and/or refining
in various circumstences and social situations.

Duration

Five years ‘

Costs

Personnel $US 754 000,-

1 Oilseed technologist (60 man~months)

1 Mechanical engineer (60 men~months)

1 Consultant (cconomist) (24 men-months

during period of projcct)

Equipment 100 000 .~
Materisls and supplies 20 000.-
Travel 40 000.-
Administration/agency costs (14 rer cent) 125 000.~
Continmencics (10 per cent) 102 000,-

Total  $US 1 121 000.-

[This project proposal ig identical to one in the parallel Groundnut Progranme
and it is liltely that ony process or equipment for one crop would worl equally
well with the other. It would thus be possible to combine the two into one
single project giving equal prominence to both crops.]
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PROJECT 16
COPRA PROCESSING AND CCCONUT OIL REFINING ADVISERS
Background

The majority of coconut producing territories possess copra processing
factories which produce coconut oil and copra cake for local consumption or export.
In many instances, the factories additionally refine, bleach, deodorize and package
a product for local sale, and manufacture soap from the by-product scapstock.
Although many of the factories, particularly the larger and more modern ones, are
satisfactory, the smaller units, especially in rural areas, can be inefficient;
laclking the quality control procedures and workshop facilities necessaxy to keep
expellers and other equipment in satisfactory woxrking order. Such inefficiency
leads to losses in oil yield, and production of copra calke containing too high a
quantity of residual oil. Similarly in coconut refining, high losses can occur due
to inefficient operating procedures and failures of control. Experience has shown
that inexpensive remedial oction, such as the adoption of minor modifications to
procedures, or the introduction of simple quality control measures, can frequently
improve efficiency, greatly reduce losses, and upgrade the quality of products.

This project proposal has certain aspects in common with the UNIDO Industrial
Development Fund/APCC Project "Bstablishment of a Coconut Processing Technology
Consultancy Service" and would need to be co-ordinated with all such worli undertalien
by APCC. The exrperts needed should come from the regions concerned.

This approach to the problem of improving the quality and yield of the products
from processing facilities is identical to that put forward under a parallel project
proposal in the groundnut programme. There may be isolated examples, such ags
southern India or parts of Vlest Africa, where an adviser could cover both groundnut
and copra crushing facilities, but in the main, any advisers appointed under this
project are likely to be dealing with coconut processing facilities only.
Objectives and expected benefits

~ To advise the management and operatives of copra and coconut oll processing

plants as necessary, on methods for improving the efficiency of their
operations by modifications to procedures, the introduction of quality control
measures, upgrading of worlishop facilities or the purchase of new equipment.

- To provide a source of advice to Governments and individual factories on

all aspects of copra crushing, edible o0il refining and by-product (c.g., soap)
manufacture.

Coconut 0il invariably has a =icher unit velue than oilcolie and other by-proiucts
(e.g. soap); consequently, improvements in oil yields, both crude and reiired can
increase the profitability of processing facilities, Trom a national vieu point
optimum utilization of locally processed copra can release extra supplics for cxport
to increase foreign exchange carnings whilst still satisfying the local demand for
edible oil,
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Work programme

- Visit copra processing and coconut oil refining facilities and examine
procedures and equipment in use, and yield and quality of end-products.

- Draw the attention of management and operatives to any inefficiencies that
are identified, and recommend remedial measures.

~ Advise on the establishment of simple quality control procedures and workshop
facilities.

~ Drav together information on commercially available plant and equipment
appropriate for use in a copra processing and coconut oil refining factory,
particularly units suitable for small-scale operations, and capable of local
manufaciure.

Duration
Three years
Costs

The number of advisers required is difficult to predict since it will depend
upon the attitude of individual governments to its processing sector and the amount
of interest shown in the post by various regions. Account will also have to be
taken of the nuuber of processing facilities to be serviced by each adviser. Possible
areas which could be covered by an individual adviser would include, for instance,
the Pacific islands, southern India, Sri Lanka, the Caribbean, etc. Costs below
are therefore per adviser.

Staff

0il and oilseed technologist 36 man-months  {US 180 000.-
Equipment, materials and supplies 10 000.-
Trevel 36 000.-
Agp;pistration/agency costs (14 per cent) 32 000.-
Contingencies (10 per cent) 26 000.-

Total (per Adviser) §$US 284 000.-

If it is assuwed that there will be four regional advisers appointed, the

over-all cost of the project would be
$US 1 136 000,-
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PROJECT 17

UTILIZATION OF COCOIUT STEIT

Sackground

In coconut producing countries, there exists a greater area of old-age
coconut palm than younger plantings. The phenomcnon of mature plantations
reaching over maturity brings about a decline in production. It is widely
recognized in informed circles that replanting programmes are necessary to
replace these senescent trees with improved and tested varieties which bear
nuts earlier and more prolifically. The introduction of replanting progremmes
has been hindered by the extreme reluctance of farmecrs to cut down old trees
and by the difficulties of disposal. Finding a use for the felled trees,
particularly one which would bring a cash return, vould go some way to over-
coming this reluctance.

The replanting schemes which have been adopted result in the availability
of considerable numbers of felled coconut stems. Jin additional reason for
finding ways of utilizing the woody materials from these felled stems arises
from the problem that, if left unused and allowed to decay, they become the
brecding place of the destructive Thinoceros beetle. The utilization of these
stems for the manufacture of marketable products would give an additional
source of income from the coconut and an incentive to the fammers to replant.
Usc of coconut timber would provide a source of building material, etc., and
Ciscourage the felling of natural forest trees vhich can cventually lead to
comnlete deforestation.

Coconut wood utilization is a fairly new problem and !mowledge available
is fragmentary. Ixtensive research on large-scale use of coconut wood is at
present being carried out in the Philippines with the assistance of FAQ/UNDP
and Mew Zealend bilateral aid. Studies have been concentrated on use of
coconut timber for construction materials or for stiuctural uses; its use for
Darticle board warrants more attention.

Felled coconut trees are difficult to transvori. There is thus a need
now to focus attention on the development of small-scelc couipment and
facilities and to utilize the stem for other purposes of industrial potential,
to complement activities in progress under the above-montioned scheme.

Ohjectives and expected benefits

~ To develop efficient and profitable methods of utilivation of coconut stom
on a village level.

- To devclop small-scale equipment, facilitiecs ond methods of timber cutting,
. . . ! .
drying, machinery, seasoning/nreservation treotments and slorage.

-~ To deveclop methods of removing the stumps ond sbumn utilization.
~ Yo develop markets for coconut timber.

-~ To develop, promote and encourage utilinntion of coconut stem and
processing by-products.
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Maximum utilization of felled trees will provide added income to offset

the cost of replanting and stimulate national programmcs. By providing infor-
mation and advice, and demonstrations of the manufocture of marketable items
from coconut timber, it is likely that local craft industries will be encouraged
and export products may be generated. The successful and low-cost conversion of
coconut stems into commercially valuable products would have phytosanitary,
cnvirommental and economic aspects, and would provide the best catalyst for
overcoming the fammer's reluctance to replace thelr senescent and unproductive
coconut trees.

Jork nrogrammec

Investigation into methods of coconut timber cutting, machining, drying,
preservation treatment and storage, particularly on a small scale for
village and smallholder use.

Develop inexpensive and efficient methods of improving decay resistance
of timber.

. ! . . ,’ . . .
tudies on the manufacture of building/ construction components (including
. . . N
fire - resistant particle board and bloclk boaxd,, fence posts, power/

telephone poles for village use.

Studies on the design and manufacture of craft goods, utility and
decorative items, furniture.

Research into the processing of coconut timber for mossible exports.
Investigate the use of coconut timber for the »ulp and paper industzry.

Develop techniques and equipment for the mamcfacture of charcoal,
charcoal briquettes and activated carbon from offcuts.

Studies on the use of coconut timber as a raw material for musical
instruments.

Strengthen the marketing and promotion of coconut timber products.

Duration

Three years

Personnel $US 720 000

1 Timber or timber product specialist
%6 man~-months

1 Design engincer (architect or craft
goods designer) 36 man-months

1 Marketing promotion expert
36 man-months

1 Economist 36 man-months
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Louimment

For the purpose of these costings, it is assumed that
the equipment provided by the UNDP/FAO and iew Zcalend
Project on Coconut Research and Development in the
FPhilippines will be used for the preparation of samplcs
ond other studies. Additional cquipment for & pilot
plant laboratory which may be required would be funded
from the contingency elemcnt tclow.

Materials and supplies

iravel

Administration/agency costs (14 per cent )

Yotal

150 000
48 000
128 000

105 000

$US 1 151 000
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PROJECT 18

IMPROVEMENTS IN COCONUT SHELL Cii'RCOAL PRODUCTION

-2ackground

Cocormt shell is a by-product in the m-nufacturc of copra and desiccated
coconut. It is one aspect of the coconut industry whose total vpotential as an
industrial raw material is far from being rcalized.

Coconut shell produces a chercoal whosc fired carbon content is the highest
among; charcoal of natural origin. Coconut shecll charcoal »roduction is 2
traditional craft in many countries. Tochniques (primitive pit, drum and kiln
mothods) employed at present, give, in general, o lov yicld of variesble quality
nroduct,

The biggest usage of coconut shell lics in tho fields of copra manufacture,
houschold cooking and ironing particularly in rurel arcas, and as a fuel in
drying a variety of perishable goods such as fich anc meat. In the Philippinecs,
it has been cstimated that only eight per cent of the available shell is
converted into charcoal for export. Of the remoinder some is used locally and
gome i1s wasted so that the full economic powvential is not realized.

It has been demonstrated that coconut shell charcoel is one of the best
—ow materials for the manufacture of activated carbon vwhich is extensively
uscd for decolourization and gaos end wabter nurificetion. This latter appli-
cation may assume greater importance in future years with the growing awarcness
of <the envirommental pollution conseguences of technological development.

Coconut shell charcoal is o brittle material and is casily pulverized.
Somec work has been carried out in the Philipnines to overcome this disadvantage
by briquetting to improve its handling, transportation end storage. Many
countrics have carricd out research aimed at develoning more efficicnt production
nothods and cquipment (kilns), but introduction into the industry of improved
{technicues has been slow. Similarly, rescarch on quality control nceds
strongthening, Improved methods need to talze account of requirements of
cmollholders and villages where the charcool would be made.

Increased output of high—quality charcoal will only come about if the
producer receives encouragemaent to do so. This requires not only the provision
of training facilitics and the demonstiration of suitable methods, but also the
crcation of marketing structures to ensure that produccrs obtain remunerative
NT1LCCSe

Cb; cctives and expected benefits

.. To dovelop cefficient but simple technicues and couipment for coconuﬁ ;holl
charcoal production, especiclly from the vicwnoint of yield, rcliability,
quality of cnd-product and cost of production, which can bc used by small-
holderes.

- To cstablish simple quality control methods to cnsurc good quality.

- To provide a source of information and advice to goveriments, co-operatives,
communi tics and private scctor interest on the afontion of improved techno-
logy of coconut shell chorcoal production ond on the creation of suitablce

marketing structures.

-~ To devclop new applications for coconut shell charvcool and activated carbon.
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Increased utilization of the coconut shell will give oxtra valuc to this
coconut by--product. More cfficient production methods will at the same time
improve on the quality of shell charcoal for industial usc. Better marketing
will helv to ensure that the producer obtains o s»omuncrative price.

Plen of work

- To cveluatc existing methods and equipment, particularly thosc recently
devcloped by rescarch institutions.

— TYurther develop the most promising designs, and modify, if necessary,
for coconut shell.

- Investigatce simple methods of quality control for coconut shell charcoal.

- Carry out rcgecarch on new applications ond marlicts for coconut shell
charceoal and activated carbon.

- Set up demonstration units and organize courscs to train local persconncl
in methods to improve hoth quality and yicld.

— Help to establish marketing structures to imvrove the returns received
by produccrs.

Duration

Three years

Porsonnel $US 504 000
1 Fuel technologist (36 man-months)
2 Assistants (2 x 36 man-months)

1 Marketing expert (36 man-months)

Lguipment : 100 000
Supplies and materials 20 000
Training 50 000
Travel 25 000
Administration agency costs (14 nar cent) 98 000
Contingencies (10 wer cent) 80 000

Total $US 877 000
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PROJECT 19

IMPROVED UTILIZATION OF COCONUT VATLR AI'D COCONUT SAP

Dackeround

About 20 per cent by weight of a ccceonut f:mit is ccconut watar. Cuconut
veter 1s o swect and refreshing drink, containing about 2.5 per cent sugar, in
addition to small quantities of protein, vitemins end amino acids.

In the manufacture of copra and desiccated coconut, this water goes to
waste and can become a problem of disposal and on a large scale can lead to
water pollution.

Preliminary studies have indicated uses for coconut water in medicine,
os a growth medium for micro-orgenism and tissuc cultuvre, as a beverage and in
the preparation of desserts and confectionery.

In some countrics, collection of sap (on ancicnt and often hereditary
occupation) is an organized and recognized industry lcading to the production
of toddy and vincgar (by fermentation), arrack, tube,lambancg (by distillation)
and sugar (by evaporation). Sweet (unfermontcd) toddy contains 16-30 mg of
oscorbic acid per 100 ml and the content changes little during fermentation.

By virtuc of the yeasts, toddy develops a cortain contont of the B group
vitanins (thiemine, riboflavin and nicotinic acid,, although in small amounts,
but considering the consumption of femmented toddy ir. the coconut arcas, it
¢ocs make some contribution to the B vitamin contont of the diet, Minimal
emounts of major inorganic constituents (1T, P, o, Ja, g, Mn) are also present.

Collcection and processing technigques of these coconut products should
be improved to strengthen and encourage a profitable coconut product for local
use and for possible export. There are possibilivics of introducing these
industries to coconut producing countries where they do not currently exist.

In the casc of femmentetion products; attention should be given to marketing
the yeast as a specialized dietary product.

Chjjectives and cxpected benefits

To develop systoms of collccting coconut waoter from different sources
. . . \
(partlcularly industrial uscrs of coconuts,

- To establish treatment processes for various uscs of coconut water.
~ To cvaluate and recommend the best method for collecting and processing
coconut sap to marketable products such ag toddy, arrack, sugar, vinegar

ond yoeast.

- To investigate and promote markets for nHrocducts derived from coconut water
and coconut sap.

— To dissmminate information and cncourage utilization of coconut water and
coconut sap.
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The co-ordinated use of coconut water will provide additional earnings for
the coconut producers. Aside from assisting in the solution of waste disposel,
woter pollution is also prevented. New and improved internationally marketeble
nroducts from existing resources may be obtaincd.

Ilon of worl
- Survcey and determine best mecthods of colleceting coconut water.
- Study cuality control systam and treatment nrocesscs in order to cnsurc
specific utilization of coconut water.
~ Investigote the fengibility of collceeting and vtilising ccconut water
from\different industries (for concentration, feimentation, distillation,
cte. )
- BJurvey, determine and recommend the best method of collecting coconut
sap.
~ Study the most efficient and profitable processing techniques on coconut
sap to producc different products.
- Investigate marketability of products obtoincd.
Durotion
Threc years
Coszs,
Personnel o $US 540 000

1 Chemist (36 man-months )

1 Industrial microbiologist
' (36 man-months

1 IMarleting cconomist (36 man-months)

Douipment 150 000
Travel 24 000
Training ' : 60 000

Iuring thc sccond year it is assumed thet individuals
from coconut vroducing countries would uncergo
training in the utilization of coconut water ond in
the proccssing of coconut sap.

Administration, agency cost (14 ner cont) 107 0CO
Contingencies (10 jer cout) 87 00C

Totol HUS 958 000
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PROJECT. 20

STUDIES ON THE USE CI COCC..UT CIL . L5 A TUEL

[}

ecliground

!

The drametic increase in the price of netrolevm products has created
noverful incentives to search for altcermative sources of cnergy, with
particular emphasis being given to rencwable sources, the most notable

memple being the usce of fermentation alcohol in Zrozil and the United States
of Mmerica. Coconut-producing developing countries withous indigenous
petroleum reserves have becn among the hardest hit by the cnergy crisis and
have been forced to usc an increascd proportion of their scarce foreign-—
cxchonge carnings to finance the purchasc of petroleum products.

Several countrics have studied the usce of vegetable oil as a fuel for
compression ignition internal combustion cnginces, usuclly blended in various
nronortions with conventional diescl fuel. Ior coconut oil, the Fhilippines
hos carried out such studics.

4t current international prices, the valuce of coconut oil as an cdible
0il is substantially greater then its potentiol veluc as o substitute for
diecsel fuel, so little incentive exdists for national Hrogremmes to divert
n, pronortion of coconut oil production to fuol use. Iowever, in remote
locations where coconuts are grown and processced but the sunply of imworted
fucle i1s difficult or unreliable, the use of coconut oil as a fucel for
cgricultural and rural transport may be justificd.

Tor this reason, together with the reclisation that if petroleum prices
vige furthcr, substitution by coconut o0il would become increasingly competitive,
~ wroject in this arca is included in the proposed nrogramme.

S

Chjcctives ¢ and cxpected benefits

- Yo continuc end intcnsify investigations into the uvsce of coconut 0il/
dicacl oil blends as a fuel for comvression ignition internai combustion
cnoiness

- To devcelop, as nccessexry, aesign for cngine commonents or ancilliarics
vhich would cnable coconut oil to be uscd as o fucl.

The usc of coconut oil, an indigenous rconcwable vesource, as a fuel, would
nusist in reducing the foreign-cxchinge cost of notrolorm products end provide
o locally ovailable fucl for ranote agricultural arcas where supplics of

ﬁutLolLum—dorlvpd fuels arce particularly costly ox tnr-liable.
Horlz progromme

~  Survey ond oveluatc provious studics that hove been corried out on the use
of coconut oil as a fucl for compression ismition internel combustion
CNTiNes

- Continuc such work, where nceessary, investigeting tho use of additives
or special ongine components to evelucbte any problaoms thot mey be cuecan-
tored.  Bffort should Te concontrated on the voeuizcments of agricultoral
or rural transport;
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- Carry out investigations into thc socio-cconomic feasibility of particular
ranote arcos having a coconmut oil/dic—scl fucl blending programme for
routine agricultural transport. Such studics should includc the valuc
of thc coconut, the wurchasc and opcration of a small cxpeller, and any
pretreatment of the oil that may be necessairy.

Daration

Threce years in the first instance. If apnlication of the work appcars to
be socio—-cconomically feesible in any arce, the nroject should be extended.

Costs

[#93

Fersonncl 8US 214 000
Mechanical ongincer (36 man-months

Consultant cconomist (6 months during
pceriod of project,

Louvimment materials and supplics 150 000
Trovel & 000
;[;iiln‘inistration/agcncy costs (14 per cent) 52 000
Contingencics (1C per cent) 42 000

SUS 464 000

[This Projcet is identical to one in the marallel Croundnut Programme
and it is suggested that the two could be combinced into one single projcct
civing cqual promincnce to hoth crops.]
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PROJECT 21

TIVISTIGATIORS IIFTC TIE USE OF COCOLUT BY-FRODUCTS AS A SOURCE OF ENERGY

BL,chrrould

In somc countrics, notably India and Sri Tan':a, thc coconut husk is the
bosic rew material for the important coir industiy, anc the shell for the
menufacture of charcoal and activated carbon, which arc also produced in the
Philippines, Rescerch and dcvelopment projccts on coir arc covercd in the
parallcl hard fibres programme, and improvcments in oharcowl production in
another project in this document (seo project 18 %bovo,.

In many countrics, however, littlc usc is made of these products cxcopt
a8 o houschold, or for the drying of conra and smoling of fish. These
oncrations have o very low cnergy yield when compared with the true calorific

veluc of the fuel, and in the prescnt world cnexgy sitvation it is important
to scclz more cfficient mcthods.

The gquentities of husk and shell available crc considerablce and their
calorific valuc could moke a significant contribution to the cnergy supplics
of coconut-preoducing arcas. Preliminaxry work haos been caxricd out by the
Thilippince Coconut Authority, the Institut de Technologic Tronlcalp in the
ivory Coast, and TPI in England, on the usc of coconut shell and/or husk as
o fucl for producor gas goneration. This gas could be burncd directly to
sroducce heat to dry crops such as copra, or as o fucl for a spark ignition
internol engine. The producergas gencorotor itself is o source of heat which
could be utilized.

This work should bc strengthened and extended to cstablish the optimum
~roccdurcs for producer gas generation and the most efficicent and eppropriate
mo-ns of making the encrgy available. This mcthod of vclcasing the cnergy
coul& be appliceble to husks, shells, coir, dust, ctc., and thc fibrous
+esiduce of other sgricultural crops.

Ovjoctives,

— To rcecover the cnorgy containcd in coconut huslh and shell in the most
officicnt memner and in a rcadily usablce foim;

- To cstablish the most efficient equipment and tochniques for converting
coconut by-products into »roduccr gas;

- "o osscss the most eppropriate methods of utilicing the producer gas
cog. by dircet burning or as fucl for o spori: ignition internal combustion
ongine - ond to osscss thoir precticality, with porticular cmphasis on
mrel usc.

Vot Programme
~  Burvey ~nd ovaluate cxisting methods ond couinment:
- rurther develop the most promising desi

ms;

[}

~ Ihiaminc the oncrgy balanco



TD/B/IPC/0ILS/14
vage

-- Investigate the various techniques for using the producer gas;

£

~ Dovelop designs for producer ges units ancd exemine the technical and
cconomic aspects of using the producer gos os, Lo instance, a sourcc
of hcat fox crop drying, or for clectricity generation,

Duration

Personncl £U3 800 COO

2 Ingincers (2 x 60 men-months)

Consul tants - cconomist, cloectrical cngincer,
mechanical cngincer (3 x 12 men-months |

Dquipment and supplies 200 000
Yravel 2C 000
Adninistrative/agency costs (14 per cent) 1.4% 000
Contingencics (10 per cent) 116 CO0

“m e ———

Yotel HUS 1 270 000

:L provosal for a similar project using groundauvt husiis has beon made
in thc pornllol Groundnut Progremme.  The possibility of combining thesc two
nprojocts into o single nroject giving cgual pvominonce to both crops might
b considorod.]





