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L. Obiectives

The objective of this report is : L. to summarize the

state of the art of seaweed cultivation in Latin America )

and 2. to report on the opinion of the scientists
participating in the workshop in what conceern the
stabtishment of a CENTRE OF EXCELLENCE IN SERWEED

TECHNOLOGY IN BRAZIL. In addition to that I present also mv
personal opinion on the oproblematic of seaweed cuttivation

in the whole region.

2. The Workshop

The worksnhop was organized by the International
Foundation for Science and University of Sac Paulo.

The meeting was held at the Marine Bioloagical Centre
of the University of 5. Paulo in Sao Sebastiao, at about 200
Km east of S. Paulo city.The Centre is located by the sea
having two small private beaches. The facilities include &
\aboratory, a library, meeting room , refectory and
dormitories for 40 peoole. AlLL the participants were lLodged
at the Centre during the whole meetinag. This, bplus the
informal atmosphere of the facilities and the flexibility of
the workshop organization allowed extensive oportunities
for discussion among the participants even during the meals

and evenings




The idea of the meeting was to put toagether voung
scientists of Latin American countries that were activelly
engaged in projects aimed towards seaweed maricutture to
share their experiences.

In order to attain these qoals the meetina was
planned not as an ortodox meetina comprising formal and
condensed communications followed by guick discussion, but
3s an informal communication of results and also of
unsuccess. In fact probtems and difficulties were stressed
as much as positive results and olenty of time for
discussions was provided for -each particioant. Besides the
participants mentioned above, a aqroup of experts in the
field of apolied phvcoloqy was invited to contribute to the
discussion.Those included experient scientists from Japan,
United States, Brazil, Chite, Sweden and Tanzania. Among the
particioants there were representatives from all Southern
Qmerican countries, except bv Paraquav and Bolivia, that do
not have seacoasts. Dther countries that develoo activities
in the cultivation of seaweeds of commercial importance
that participated in the meeting were Mexico, Cuba and St.
Lucia.

L3cn  of the 1invited experts opresented also a
cac2rence on their specific subivcts of research
aparoaching maricuiture 1 a Droacer Lsease: RS A R
JTeamu RAv3-z_va -r2m Jaosn dealt witn tae cuttivation of
seaweeds for human consumption. He de<crihed the

methodologies for the cultivation of the species of more




significant commercial vatue such as PORPHYRA (nari),
LAMINARIA (kombu) and UNDARIA (wakame) amonq others,
commenting on their economic value in Jaoan. His conference
was enriched by cultivation devices that he brought from
Jaopan to better illustrate the techniques; ii. Dr. Thomas
Mumford. from Washinaton (USA), explained in detail the
cultivation of the edible algqae PORPHYRA in the state of
Washington. commenting on the techniaues, economics anc
leqal aspects of sea utilization in the USA. His speach was
itlustrated bv two videos showing tne cultivation and
processing of nori in Japan ;hd in the USA; i1ii. Dr. Lena
Kautsky, from Sweden, spoke on seaweed productivity,
discussing the factors that control biomass production in
seaweeds.She addressed the aspects that are basic for
implementing their qrowth; iv. Dr. Keto E. Mshigeni, from
Tanzania, vresented the results of seaweed farminag in the
Indi;n Ocean. He described 1in detail the «cultivation of
EUCHEUMA, a red algae oroducing carrageenan in the tropical
east coast of Africa. This was quite pertinent because the
marine environment ard the flora in this reqion is very
similar to the tropical Atlantic coast of South America and
the Caribbean; wv. D~. Bernabe Santelices, from Chile,
talked about the results obtained in Chile on the farming
and managemen. of the natural beds of GRACILARIA CHILENSIS,
the main source of agar in the world. He also mentioned the
problem of overexploitation of the natural beds and

commented on the excloitation of other Chilean species of

.



seaweeds such as LESSONIR, PORPHYRA, GELIDIUM and
GYMNOGONGRUS:; vi. Dr. Eurico €. de Oliveira, from Brazit,
presented two communications. The first dealt with the
rationale for the cultivation of seaweeds in Latin America,
where he stressed more the “"know why®" rather than the
*know how" of seaweed cultivation. He emphasized that
mariculture, in all instances, should be concerned with the
production of marketable biomass at a competitive price.
The second presentation dealt with the importance of
stablishing a coordinated programme to develop seaweed
exploitation and industrializa{ion in Latin America, in such
a way that progress 1in one countrv could be aquicky shared
with other countries in the area; in this presentation it
was stressed the need of support from an internationat
orqanization such as UMIDO. The presentation of this paper
was followed by extensive discussions on the possible
stab(ishment of an UNIDO Centre of Excellence for
Development of Sseaweed Technology in Latin America. Detzails
of that discussion will be oresented in the item «.

The representatives of each country reported on the
activities of seaweed exploitation and cultivation in their
regions and presented the results of their specific

prujects.




During the week at the Marine Station there were
opportunities for the participants to see the facilities to
cultivate seaweeds in small outdoor tanks and to see an
experiment on cultivation of the red algae HYPNER
MUSCIFORMIS, a raw material for the production of

carrageenans, on bamboo rafts.

3. The state of the art of seaweed cultivation in Latin

America
ratin Hmerizan countries do not have 3 strong
tracicion :n the wti-izatinn o7 $=3we2Ts. w.TT e exception
53 C“nit» anc Pery, where a few species zre usec itocally 3s
human food, in the majority of the =--2- -asnt~.25 27 tne

region seaweeds where seaweeds occur in abundance, this is
considered as 2a nuisance, rather than a benefit, because
inteffers negativelly with tourism and fishing. RAn exception
to this situation occur in some oparticular beaches in
Argentina and Brazil where, 1in the last decades, some
species of seaweeds, and of GRACILARIA, in particular, are
harvested and seltled to local agar industries or to
exporters.

In St. Lucia, in the Caribbean, a species of
GRACILARIA, known Llocally as “"sea-moss" is also wutilised

traditionally by the local population.




In what concerns mariculture, the objective of this

-

workshop, we will <concentrate our observations in the
cuttivation oef red algae producing mucilages (agarans and
carrageenans). This, because ] believe that there is no
economic viability in the cultivation of brown algse in
Latin America

To start with, commercial cultivation of seaweeds in
Latin America , presently, occurs only in Chile. Even in
this country, although the cultivation of GRACILARIA
CHILENSIS can be considered as an atractive commercial
activity, it is stitl modes(. in comparisan with the
production harvested from the natural beds.

On all other countries of the region, cultivation is
made only at an experimental or pilot lLevel. Nevertheless
according to Smith (1984) the cultivation of GRACILARIA in
St. Lucia 1is going to become commercial, thanks to the
oecu(iarities of the utilization of this seaweed in that
island. There the production is still very small, but even
so can be economic due to the extremely high prices that the
weed ge:t into the Llocal market, where it 1is utilized in
beverages considered 10 be aphrodisiac.

On the other hand, perhaps stimulated by the great
success of the cultivation of the carrageenan producing red
algae, EUCHEUMA spp in the Philippines, there is & wave of
interest in the mariculture of red algae all over Latin

America. This IFS/USP workshop is 4 good example of this




interest, for one could see that there are experiments going

on, or to be iniciated, on most éountries in the reginn.

In ARGENTINA, experiments on cultivation have been
made by the qroup of RAlicia Boraso de Zaixo, from the Centro
Nacional Patagonico. in Puerto Madryn, Chubut. The
cultivated alaz2 is an wunidentified species of GRACILARIA
that is processed locally for the production of agar (cf.
Boraso de Zaixo 1984 ; Maver, (981 ). More information or.
the commercial activities will be found 1in the npaper of
Piriz, M.L., to be opublished in the proceedings of this
workshop (cf. also Piriz, 19685 However the experiments made
so far in Arqgentina are still wverv preliminary, and the
informations too fraqmentérv to support any prognostics on
its productive potential.

There is no activity of mariculture going on in
URUGUAY, but ijust plans. In this countrv the best alqae for
the ]Droduction of agar is a Gelidiaceae, PTEROCLADIA
CAPILLACEA, a species that oproduces an excellent agar, 3nd
that was harvested commercially in the past in the Uruquavan
coast. The algal ressources in Uruguay are quite modest, and
no commercial activity is going on in seaweed business in
the country at this moment (A. L. Alvarez, personal
communication).

T~ 1Y A severy

experiments to maricuiiure
different species of red alqase have been made in ‘ine
P Tike B -n tne Last two decades. The situ-tion was reviewd

successively by Oliveira (13981 , L984) . Mast exzperiments




were made in the tropical coasts of the northeastern
provinces, using GRACILARIA sop.’but also HYPNER MUSCIFORMIS
(cf. Oliveira, L988). Attempts to cultivate ¢the Last
species, a K carrageenan producer, was also made in the
State of S. Pauto (Oliveira & Berchez, 1887 ; and Berchez
and Oliveira, to be published in the Proceedin of this
workshop). In Brazil there waere also assavs to cultivate red
algae in outdoor tanks in S. Paulo (Otiveira, Paula &
Berchez, to be published in this workshop) and in the state
of Rio de Janeiro (Yoneshigue and Neves, (984). ARAlthough
good growth rates were obtaiged for some species in tanks,
this methodotogy was considered as economically not viable
and the experiments were discontinued. One experiment was
also made to cultivate commercial red algae in association
with shrimps in the State of Bahia (E. C. de Oliveiras,
unpublished). In this case the selected species of algae
were.introduced in Large ponds (5 ha, or bigager), used to
farm species of salt water shrimps (Peneus), however without
much success. In my opinion the cultivation of seaweeds did
no go commercial in Brazil because of two reazons : 1. the
extremely lLow value of the ,eaweeds in the local market; and
2. because the experiments were always made for short period
of time, and without the support of the local industries.
There are no phycological activities going on in the
GUYANAS. The marine flora is very porr probably as a
consecuence of the strong influence of the Amazon River,

whose main water flux 1is deflected to the northwest,




decreasing the salinity and promoting an intense turbidity
in the northernmost part of thJ Brazilian coast and the
Guvanas, making the environment unfavorable for the qrowth
of seaweeds.

In VENEZUELR, the interest in the cultivation of
seaweeds is very recent. Preliminary experiments are being
made by the group of Dr. Andres Lemus of the University of
Oriente, in Cumana, and by Raul Rincones (cf. summary
presented by this author in this workshop). However the
experiments are just starting and there are no backagrounds
to justify future or:jections. R positive aspect in the
experiments that are being made in Venezuela is that a locat
industry of beer is investing seriously in R & D, aiming to
stablish a processing plant for agar.

In COLOMBIA the situation 1is still Lless developed.
Here the few phycoloqists workina in the countrv concentrate
the ?esearch Qctivitv on taxonomy. An assay to cultivate a
red algae, OGRATELOUPIA, was reported in this workshop by
German Bula-Maver (cf. abstracts). His results are
preliminary, and even if successfull, I do not believe that
there is a market for this species.

In ECURDOR there are no active phvcologists, and the
flora of marine algae is still poorly known. This country as
is well 'nown, have extensive areas of ponds utilized for
the cultivation of satt water shrimps. In fact Ecuador is
one of the Largest producer of farmed shrimps in the world,

having thousands of hectares of ponds. Therefore, if a
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successfull methodoloqy is developed to cultivate valuable
seaweed in 3 polyculture svsteé associated with shrimps,
such as the svstem wutilized in iaiwan (Chiang,1981) . a
consiceradble orocuction could be attained.

In PERU, as aireacdv sain. a Tew species of seaweecs
2 -zac 335 food for the ‘ltocat population . but this does
not seem to be economically very siagnificant. Recently 1 was
told that_ there are plans to stablish a small plant for the
production of agar in the country. There are no activities
in seaweed mariculture in Peru so far.

In CHILE the situationA is quite different. This
country is the largest producer of GRACILARIA in the world,
producing also a significative amount of agar. In fact,
Chile produced 117,521 tons of Gracilaria (30 % humidity)
and 777 Kg of agar in 1985. Rltough the global production of
Gracilaria declined to 69,852 in 13986, and to 56,802 in
1387; the préduction of agar increased, in the same period,
to 976 and 872 Kg, and to 1,041 Kg in the first10 month of
1988. In 1988, the exportation of agar and of dried alga
reached over 18 million USS dollars. What is interesting to
note here 1is that, the amount oproduced from mariculture
increased graddually from 4.2 % , in 1985 to 38.7 % in 1388,
of the total production (Instituto de Fomento Pesaquero,
Cultivo de Gracilaria en Chile- evaluacion tecnica,

economica v social. 1989; see also Ponce, 1988).
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If one consider also the production of other
commercial algae such as IRIDRE&. MACROCYSTIS and LESSONIR,
the total amount of money coming out from seaweeds is
significative to the economy of this country. Here we
find the only example of success in the cultivation of
seaweed in Latin America. "he cultivation was certainly
stirulated py the good price o7 the Chilean Gracilaria, that
can reach more than 1,400 USS per dried ton. The technolaqy
for cultivation was developed by a joint effort of the
Universities, Government and the Industries, and was an
answer for the dramatic reduction cf the natural beds due to
overharvesting (Ponce, (3988). The methodology of cultivation
of the OGRACILARIA CHILENSIS cannot be readly extrapolated
to other countries in Latin America, specially for the
Rttantic coast. This is so because the Chilean sobecies have
a very peculiar habitus 1in the genus, that is to aqrow
Dartiallv buried 1in the sediment, what 1is not the case in
the other species. The trend in Chile now is such, that one
can foresee that in the near future, most, if not all of the
Chilean production of OGracilaria will come from marine
farms.

In the CARIBBEAN, efforts to mariculture mucilage
producing algae have been made in St. Lucia, as I have
already mentioned. The methodology used is based on the
vegetative propaqation of inucula inserted into polyethylene
ropes attached to fltoating rafts. This 1is similar to the

methodology used in Brazil, originally developed by Raju &
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Thomas (1l8971) in India. The peculiarities of the situation
of OGracilaria utilization {n St. Lucia was already
mentioned here.

The other Latin American country that have invested
in seaweed cultivation is MEXICO (cf. the abstract by
Zertuche, attached). The experiments 1in Mexico are beinag
made in Ensenada and San Quintin, in Baja California. The
species used in the experiments is GRACILARIA
PACIFICR.However, also in this case the experiments are very
recent to support further prognostics.

Very recently CUBA qot interested in the production
of agar due to the relativelly bhigh consumption of this
nroduct in tne country, and the difficulties tnat Cuba have
to impe~t it. Hs the local natural stoz:s o7 agzarophvies are
pr~acticallv non existing, a project was stablisned to study
the viability of farming a locual aqguronhvte. The experiment
is vérv recent and is being conducted by Arsenio RAreces.
The species selected for cultivation is BRYOTHAMNION
TRIQUETRUM (see abstract attached.

It seems that there are no other country in Central
America and in the Caribbean that levelops any activities

in mariculture, or even in seaweed exploitation.4. The role

of UNIDD in developing seaweed technology in Latin America.
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4. The role of UNIDO in developing seaweed technology in

Latin America

According to oprevious arranaements between UNIDD and
mysetf, I included in the proqramme of the workshop 2
presentation to introduce the audience to the UNIDO
proposal of stablishing a CENTRE OF EXCELLENCE in Seaweed
Technoloqy in South America.

The rare opportunity of having together
representative scientists of every country in Latin America
interested in seaweed exoloit;tion made this workshop the
most adeguate forum for such a discussion.

In my bpresentation, first I made <clear that it was
being made on behalf of UNIDD,and that this organization
wanted to know the opinion of the participants about the
possibility of stablishing the centre referred tr above in
Soutﬁ America, and probably in Brazitl. RAfter that |1
presented an introduction with a historical summary trving
to show how UNIDO qot interested in seaweed businesss. This
was based on two documents, 1. the Peter Robinsons Report "R
case study on Brazil in the field of marine algae (seaweeds)
cultivation and bprocessing® and ,2. a report of the experts
aroup meeting on *The utilization of marine algae (seaweeds)
for human fcod and 3animal fodder in agriculture and
industry”, hold in Riqa, USSR, 4-8 Aug., L986.

After that I stressed the more relevant points of the

Robinsons report and read his conclusions and sugqgestions.
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A gqeneral discussion followed the presentation with
most people wanting to know ;ore details about UNIDOs
activities ,and details about the Robinsons report as well
as the reazons why Brazil was selected for the case studv. R
proposal was made that it would be mare convenient to
interrupt the discussion and reiurn to it later, Lleaving
more time for bitateral and informal cornversation among the
participants . HfAccordinaly 3 new discussion was scheduled
for saturday morninag, the Llast day of the workshop. This
meeting led to the following conclusians :

1. The stablishment of' a Centre of Excellence for
applied seaweed research in Latin MAmerica was considered
very important to the industrial development of the region,
provided it would be wused as a training centre for voung
scientists of all interested countries from Latin America,
as well as from other developing countries.

| 2. In what concern its possible location in Brazil,
nobody oposed to the idea, once Brazil was recoqnized as the
more traditional centre of phycological 1investiqgation
in Latin America.

2. in what concern tne soecificitv of the Centre, i.
e, tne main Llines of reaea?cn it was agreeZ tnat this snnong
D2 zszcigez bDv tnhe hosting countrv; however it was suaaested
biotechnoloay and mariculture as areas of general interest.

4., There was a consensus that there shkould be more
cooperation within Latin RAmerica, once it became obvious

that there are a considerable difference in scientific and
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technological developmnt amonq the countries in what concern
the knowledge and utilization J} the seaweeds resaurces of
each country. RAs a first step towards strenaghtening the
local cooperation it was suqggested the stablishment of 3
system to circulate the more relevant information on applied
phycological knowledgqe within the region. R oproposal was
made to stablish a sort of “Latin American Association of
Apptied Phycotioqy", that should be responsible for the
edition of a newsletter to be circulated all over the
reaion. The representatives of the IFS that were present at
the meeting considered this an interesting idea, and would
took for the possibility of securing some funds to implement

the idea and to give it the necessary momentum to start

moving.
S. Final remarks

1. From al! the presentations it became very clear
that each country in Latin America have its own reality,
oresenting quite different stages in phycological knowledaqe
and in the utilization of their resources. Some are already
exploiting their resources in an effective way such as is
Chile, Brazil, Arqgentina and Mexico, although certainly not
at the Limits of their posiiblities. Some countries, such as
Venezuela and Peru are planing to start activities in this
area, whyle others, such as Ecuador probably do not know vet

what seaweeds do they have in their country.




2. The above made also clear that the countries that

are starting 1in seaweeds busineés. or are planing to start,

could profit a lot with the experiences already acquired by

neighbour countries. It was curious to see that in same
cases, and Brazil is one example of that, a qgood flux of
information dors not exist even within the country itself.

3. Therefore the stablishment of a syvstem to

circulate in an exp dite way, and to the right people. the
really relevant information on seaweed technologv would be
most wellcome.

4, But, much better tﬁ;h that would be to have a
centre of production of new data on appnlied phvcoloagy that
could quickly be difused within Latin American countries
through the training of younag scientists, and orientation of
areas of research that are really the botle necks for
improving production of valuable seaweeds and increase the
effieiencv of the Llocal extractive 1industries. This
certainly would avoid too much dispersion in researchs

intended to be applied such as the cultivation of species

that may qrow well but have no market.
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