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ABSTRACT 
Gelidium madagascariense has been exploited for over 10 years in the Fort Dauphin area, SE
Madagascar. The quality and quantity of the stocks were recently evaluated. Since 1992
Eucheuma denticulatum and E. striatum cultivation is under experimentation in the Tulear
area, SW Madagascar. The results obtained show that this exploitation is economically viable.
Large scale cultivation has not yet begun, as harvesting the wild stocks has become more and 
more popular among till' local population. To make Cultivation more attractive than wild stock
harvesting, experimental strain selection of E. striatum' was initiated in 1992. After one year of 
selection on a small scale basis, two E striatum strains with an improved average daily growth 
rate (3.09 and 2.72%) could be isolated from 2.2%  day I growth rate population. 

INTRODUCTION 
Several small scale operations for the exploitation of red algae for phycocolloids extraction
were active as early as 1966 in the Fort Dauphin area, Madagascar. It is difficult, however, to
know precisely what species were harvested at that time. The production was not organized by
any firm directly involved ill the phycocolloid processing, which explains why plants were
exported without taxonomic determination. It was probably a mixture of species. This type of
activity changed to a more continuous form of exploitation in 1985 and 1993 in Fort Dauphin
and Tulear, respectively. The harvesting is based exclusively on Gelidium madagascariense
Andriamampandry, for agar in Fort Dauphin (Mollion, 1992) and on Eucheuma
denticulatum (Burman) ColIins et Harvey and E. striatum Schmitz for carrageenan in
Tulear (Mollion et al., 1990). 

The red alga Gelidium madagascariense grows profusely south of Fort Dauphin at depths
from 5 to 8 meters. It is harvested by diving or as drift material on the beaches. The plants
are dried and packaged before being exported to Japan for extraction of agar. The quantities
exported arc approximately 300 dry tons per year (Mollion, 1995). 
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Two Eucheuma species, E. denticulatum and E. striatum, are being harrested on the coral reefs 
extending north and south of Tulear. These red algae grow profusely in the area and are 
restricted to intertidal zones of the reefs. They are collected during Iow tide by local 
villagers and exported to France for carrageenan extraction. It is estimated that 500 dry tons
are exported annually (Mollion, 1995b). 

A Eucheuma cultivation test conducted in 1992-93 (Mollion & Braud, 1993) showed that 
farming of either E. dcnticulatum or E. striatum is feasible on the reef north of Tulear. 
Furthermore, the E. striatum strain selection experiment is described here. 

 

MATERIAL AND METHODS
The technique and site used for this experiment were similar to those described in a previous
cultivation test (Mollion & Braud, 1993). 

Preselection of the plants 
Cultivation of 150 thalli of E. striatum was initiated on May 15, 1992 on the reef of
Songoritelo, 12 km north of Tulear. Lost thalli were not replaced. The population decreased to 82
by April 5, 1993. The preselection therefore consisted in choosing plants with higher cultivation
longevity, which resulted in eliminating 68 plants from a natural population of 150. 

Growth rates measurement 
From the 82 surviving plants, seven (strains S1, S2, S3, S4, S5, S6 and S7) were randomly chosen
and cultivated. As growth occurred plants were fragmented, and each genetic replica was
cultivated separately. The weight of three replicas for each strain was measured at 14 day
intervals between April 5, 1993 and April 25, 1994. This measurement as expressed as the daily
growth rate (DGR) and calculated by: 

DGR = (W2/W1 - 1)1/T * 100 

where Wl and W2 are the initial and final dry weights respectively and T the number of days
ellapsed between two weighings. 

The mean standard daily growth rate (MSDGR) between two dates of the experiment is
calculated by averaging all the DGR measurements obtained for the three replicas of one strain
during that interval of time. The weight of the plants was maintained at a level between 70 g and
200 g by pruning techniques. Fragments cut off from the plants to maintain weight within this range
were cultivated on two more lines and used to replace lost genetic replica. 
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RESULTS 

Average growth rate of a cultivated Eucheuma population: seasonal evolution 
Growth rates of the cultivated strains were monitored from April 1993 to April 1994.
Between October and April, when water temperatures were above 26°C, the average daily
growth rates of the population were 2 % or higher and reached a maximum value of 3.2% in April,
at 29.2°C (Fig. 1). 

Between May and October; when seawater temperatures were below 26°C, the growth rate
was below 2 % and reached a minimum of 0.6% in June, corresponding to a minimum water
temperature of 220C. 

Figure 1. Seasonal evolution of mean standard growth rate of cultivated Eucheuma striatum
population. 

Ice-ice disease 
All strains were affected by ice-ice disease at one time or another, although no seasonal peak 
was detected. The occurrence of infection did not correlate with seasonal variation of the 
growth rate. 

 

Growth performances of individual plants for strain selection 
The seasonal variations in growth rates of each individual strain is shown in Figure 2. Strains
S1 and S2 had, over one year of cultivation, higher averages of their MSDGR, 3.09% day-1 and
2.72% day-1 respectively (Table 1), than the population average (2.2% day-1). Strains showing
significant differences at p<0.05 (t-test) in their MSDGR can be divided into group 1: strain S1;
group 2: strain S2; group 3: strains S3, S4, S5,S7; and group 4: strain S6, ranked by decreasing
yearly average. 
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Evolution of the morphology 
The cultivated plants did not show any significant change in their morphology during the
experiment. The morphological type of each strain, as identified at the beginning of the
experiment, remained unchanged after one year of cultivation 

DISCUSSION 

Two strains (S1 and S2), having respectively an average growth rate of 3.09% day-1 and 2.72%
day-1, could be isolated from a preselected population of plants with an average growth rate of 2.2
% day-1. Among this population strain 56 had an average growth rate of 1.54% day-I, significantly
lower than strain S1 and S2. This shows that growth aptitude remains significantly different from
one strain to another after preselecting the plants for their ability to survive in culture conditions. 

Preselection of plants from a previous experiment was based on the ability of the plant to
survive an extended period of time (exceeding one year). The diversity of growth performances,
measured in this experiment after preselection, is still high, some plants having good survival
aptitude also showing poor growth rates. This shows that significant improvement of growth
performances could be obtained by further strain selection based on measurement of growth rates.

The performance of strains S1 and S2 is close to the growth rates reported (Lirasan & Twide,
1993) for traditional cultivation areas (4-5%). Selecting strains on a larger basis (seven strains
tested in this experiment from a preselected group of 82) could result in isolation of plants with
higher growth rates. The availability of strains with such performance would make the
development of large scale Eucheuma cultivation economically profitable. 
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