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Abstract 24 5580 -

Green laver or Sarai Sai Kai, Ulva intestinalis Linnaeus (Ulvales, Chlorophyta), was
utilized to co-culture with shrimp as source of supplementary feed and water treatment.
Growth and reproduction of the alga in laboratory and in the earthen pond were aimed to get
information for the further cultivation. The germling clusters of 0.8 + 0.3 mm in length was
achieved with mother plants from shrimp pond. In different salinity experiments of 0 - 40 ppt
with 10 ppt interval (25°C, 50 umol m”s™ and 12:12 hrs), the maximum blade area of 174.3 +
37.6 mm was found at 20 ppt. The blade area 160.9 + 43.0 mm2 was obtained at 30 ppt. The
thalli cultured at 40 ppt were the first to release zoospores from the tips (3rd week). Among
different light intensity levels of 40, 80 and 120 pmol m”s~ (20 ppt, 25 °C, 12:12 hrs), they
showed the maximum blade area of 137.4 + 37.4 mm’ at 80 ymol m_ s in 3° week and
released zoospore in 4th week. At 120 pymol m'2 s'1 they released zoospore in 3rd week. The
thallus width was affected by salinity levels, the higher salinity level, the broader the thalli.
Only zoosporangia were obtained from the cultured Ulva intestialis. All factors of salinity,
temperature, and light intensity affected the growth and zoosporangial formation. For pond
cultivation, the germlings of 6.75 + 0.177 mm were obtained from in hatchery by isolation
reproductive cells to culture in fiber tanks for 2 weeks. Then, germlings attached on synthetic
lines of 0.5 mm in diameter were transferred to cultivation in 2 earthen ponds of 2.5 x 10.0 m2
for 2 months. The result indicated that germling clusters showed the highest growth at 6th
weeks of cultivation with the length of 21.20 + 0.25 cm. Relative growth rate showed 5.45%
day-1. Reproductive cells as zoosporangia were found on the tip of thalli at 6th weeks of the
cultivation. Swollen thalli were found in 6'h weeks with some reproductive cells on the surface.
After 8 weeks of cultivations, biomass showed 202.00 + 31.11g wet wt m-2 or 26.65 g dry wt
m'z. The cultivation of germling cluster of 1.15 + 0.031 in 200 L fiber tank showed 15.06 + 0.64
cm in length after 4 weeks of cultivation and growth rate showed 9.18+ 2.96% day'1. The
biomass after 4 weeks was 202.00 + 25.40 g fw m” or 25.35 g dw m”. Shape and growth
rate of Green laver or Sarai Sai Kai, Ulva intestinalis, were different between the earthen pond
cultivation and tank cultivation. For cultivation in earthen pond in 6 weeks, the algae became
swollen and released reproductive cells. It should be the time of zooplankton gathering that

suitable to start shrimp cultivation.

Key words: Green laver, Sarai Sai Kai, Ulva intestinalis
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Executive Summary

Green laver or Aonori (in Japanese) was common names of Ulva intestinalis. The green
algae was tube form of 1-2 mm generally. It was up to 2 cm sometime in length, one layer thick,
cell irregularly arrange. Surface blade of the alga was smooth when young and became
winkle when getting age, yellow green to dark green in color. Branching occurred near holdfast
which was small and narrow of 1 mm. This alga was world wide distribution. It commonly
occurred in several habitats. It was edible alga and its cultivation was successful in Japan. In
Thailand, the algae were used to co-cultured with giant tiger prawn (Penaeus monodon) in
earthen pond for balancing of food chain. Organic prawns were product from that system.
However the cultivation system was (Thailand Environmental Institute, 2007) faced to fluctuation
of U. intestinalis production due to the variety environmental of the shrimp pond. For the
sustainable system, it was necessary to understand the optimal conditions to cultivate the alga.
Its growth and reproduction should be observed in laboratory for basic information. Its production

and growth in pond and tank should be conduct.

Materials and Method

1) Mother plants of U. intestinalis were collected from abandoned shrimp pond. Some
water quality parameters while sample collect were measured.

2) The algal samples were brushed out of epiphyte and contamination. It was then
washed several times with seawater of the same salinity level while sample collect.

3) The algal thalli were cut into 2 cm each. The pieces then were taken to observe under
microscope for contamination checking. The clean pieces were selected to conduct for
reproductive stimulation.

4) The pieces were incubated in dark condition at 25 °C laboratory for 12 hrs. The pieces
were transfer to culture in 500 ml flask with enriched seawater of MGM medium and 25 ppt
salinity under 50 pymol m-2 s'1 and 12:12 hr light: dark period until reproductive cell liberate. The
pieces was

5) For study on the optimal salinity, reproductive clusters were then separated to culture
in different salinity levels at 0, 10, 20, 30, and 40 ppt with density of 10 clusters per ml. The
seawater levels were enriched with Modified Gillard's Medium (MGM) and cultures were done in
500 ml flask at 25°C under 50 pmol m’ s'1 and 12:12 hrs light : dark period. Thirty maximal
length thalli were measured every week and reproductionof the thalli were observed under
microscope. The seawater was renewed every week after growth and reproduction checking.

6) For study on the optimal temperature, the germling clusters were transferred to culture

at different temperatures of 20, 25, and 30°C. The seawater levels obtained from 5 of 20 ppt were
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used and enriched with MGM medium in 500 ml flasks. The cultures incubated under 50 pmol m'2
s'1 and 12:12 hrs light : dark period. Sampling for growth and reproductive study were acted as
same as the study of the optimal temperature.

7) For study on optimal light intensity, reproductive clusters were transferred to culture in
different light intensity levels of 40, 80, and 120 ymol E.m-2s-1. Seawater levels of 20 ppt were
used and enriched with MGM medium in 500 ml flask. The cultures were incubated at 25°C under
12:12 hrs light : dark period. Sampling for growth and reproductive study were done as same as
above.

8) For earthen pond cultivation, synthetic lines of germlings were stretch in the earthen
ponds of 2.5 x 10 m2 with were dept 50-70 cm of seawater. Thirty thalli were random kept out to
measure the length every two weeks. The product was harvest after 8 weeks. The specific growth
rate (% day-1) was calculated using the formula of Lobban and Harrison (1994):

Specific growth rate (% day-1) = [In Wt- In Wo]-t-1 (days)
where Wt = final weight (g); Wo = initial weight; and t = time interval (days)

9) For tank cultivation, germlings clusters cal. 1 cm length were transfer to cultivation in
200 L plastic tanks. The density was 10 cluster / L. Thallus length was measured every week.
The product was harvest after 4 weeks. The specific growth rate (% day-1) was calculated using

the formula of Lobban and Harrison (1994).

Results
Germling cluster obtaining

After the stimulation of the thalli fragments by kept them in dry and dark for 12 hrs, cells
mostly formed zoosporangia except the piece matured before stimulation. Zoosporangia showed
round in shape and showed 20-40 pm in size. Protoplast in each cell divided into small cells and
formed zoospores. The zoospores were then released from cell wall to swim in the flask. The
zoospore almost release within 8-15 days after stimulation. Then spores were attached together
and became to clusters. The germling clusters were cultured for a few days until developed in one

row filament of 6-12 cells. They were used for the experiments.
Effect of salinity on growth and reproduction of U. intestinalis

Germling clusters of 0.78 + 0.61 mm in length grew well in 10, 20 30, and 40 ppt while
they died in O ppt. The germlings in 30 ppt showed maximal length of 174.3 + 36.37 mm at 4th
weeks. The second maximal growth of the germlings showed at 20 ppt with of 160.93 + 43.98
mm in length in 4th weeks. After 4 weeks of culture, thallus cultured at 10, 20, 30 and 40 ppt
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showed width in the range of 0.25-0.35, 0.30-0.52, 0.40-0.80 and 0.70-1.10 mm respectively .
The tip of thalli cultured 30 and 40 ppt produced reproductive cells. The earliest reproductive
release was found in the filaments cultured at 40 ppt in 3rd weeks. The second earliest release of
reproductive cells was found in filament cultured at 30 ppt in 4th weeks. However, reproductive

release could not found in filaments cultured at 10 and 20 ppt.

Effect of temperature on growth and reproduction of U. intestinalis

In different temperatures, the germlings cultured at 25°C showed highest growth of 197.76
+ 47.3 mm in length in 4" week. The second highly growth found in germling culture at 20 °C with
of 130.53 + 68.46 mm in length at 4th week. Thallus characteristics showed similarity in width at
all temperatures and the widths showed non significantly effect between temperature. Early
reproductive releasing was found at 25°C in 5th week and the second early release was found at

30°C in 7" week. The last release was at 20°C at 8" week.

Effect of light intensity on growth and reproduction of U. intestinalis

Germlings cultured in different light intensity found that maximum length of 132.4 + 65.07
mm showed in germlings cultured under 80 pmol m'2 s‘1 . The second maximum length of 130.3
+ 45.96 mm was found in thalli under 120 umol m~ s . Characteristics of the thalli showed
similarity in width at all temperatures and the widths showed non significantly effect between
temperatures. The earliest reproductive release was obtained from thalli cultured under 80 pmol
m'2 s'1at 4th weeks and the second earliest release was obtain from thalli cultured at 120 pmol

m> s in 6th weeks.

Pond cultivation of U. intestinalis

The germlings of 6.75 + 0.17 mm length showed the highest growth of 21.20 + 0.25 cm. at
6" weeks of cultivation. An average relative growth rate showed 5.45% day'1. Reproductive cells
of zoosporangia were found on the tip of thalli at 6th weeks of the cultivation. Swollen and winkle
surface were found and reproductive cells was produced on the surface in 6" weeks. After 8

weeks of cultivations, biomass showed 202.00 + 31.11g wet wt m" or 26.65 g dry wt m .

Tank cultivation of U. intestinalis
The germling cluster of 1.15 + 0.031 in 200 L fiber tank showed 15.06 + 0.64 cm in length
at 4 weeks of cultivaton. It showed an average growth of 9.18% per day. Product at 4 weeks was

202.00 + 25.40 g fw/ m’ or 25.35 g dw/ m..
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Discussions

The green laver, U. intestinalis, which collected from the shrimp pond to stimulate
reproductive release by keeping in dark and dry was found that reproductive release within 8-15
days. The behavior of spore release was similar to Ulva prolifera that the releasing spores
attached each others and formed to clusters (Hiraoka and Oka, 2008). However, U. prolifera
could produced two type reproduction both sexual and a sexual reproduction while U. intestinalis
in present study found only produced asexual reproduction of zoospores (Lin et al. 2008).

It was agreed with Prud’homme van Reine and Trono (2001) on U. intestinalis could grow
in wide range of salinity level. In present study, the statistics test showed non significantly effect
on thallus length cultured at salinity of 10, 20, 30 and 40 ppt. It was died in 0 ppt. The result was
similar to Martins et.al (1999) has been report in U. intestinalis of Portuguese that available grow
in low salinity of 3 psu (1psu equal 1 ppt) and died at 1 psu. However, the mention of optimal
salinity range of the Portuguese green laver was 15 -20 psu. The result showed lower than
optimal salinity range of Thai green laver in the present study that obtained in the range of 20-30
ppt.

The optimal temperature of U. intestinalis in present study was 25 °C. The statistics test
on thallus length showed significantly effects (p<0.05) between thallus cultured at 20, 25, and 30
°C. It was seemed that growth of U. intestinalis restrict to narrow temperature. Pellizzari and
Oliveira (2007) also reported in Gayralia spp (Class Ulvophyceae, Order Ulvales) from the south
of Brazil that showed good growth in the temperature range of 20-21.5 °C within 30 days of
culture. It was similar to Thai green laver, U. intestinalis that grow in narrow temperature.

The optimal light intensity of U. intestinalis in present study was 80 umol m”-s . However,

the statistic test found no significantly effect that between thallus length at 40, 80, and 120 umol
m” s It was similar to the green algae Gayralia spp. from south of Brazil could survive in light
intensity range of 50-100 umol m- s and grow well in optimal light intensity level at 100
umol m”s” in 30 days of culture.
As same as other seaweeds, relative growth rate in plastic tank of 9.18% per day in present study
showed higher than relative growth in the earthen pond of 5.45% per day. However, relative
growth rate in present study showed higher than Ulva clathrata (Roth) Greville 1830 cultivate in
plastic tank of 3.72 + 0.45 % per day. It may due to different species or different culture
conditions.

Crop and growth rate of Green laver or Sarai Sai Kai, Ulva intestinalis, were different
between the earthen pond cultivation and tank cultivation. The thallus shape of U. intestinalis
cultured in pond showed swollen and produced reproductive cells in 6 weeks while those were

slim and non produced reproductive cells for cultivation in the tanks. It was seemed zooplanktons
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occurred to gather surround the seaweed living area in earthen pond. It was suggested that was
an optimal time to start of shrimp culture. The production from earthen pond was contaminated
with zooplankton and others while those from the plastic tank were not. Production form plastic

tank should be suitable for consumption.
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