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Foreword
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(NICA). It was brought about through the efforts of many biologists and
experts, both in Thailand and Japan. NICA has benefited greatly from its
association with the Japan International Cooperation Agency (JICA) since
1982, who has contributed so much in the way of facilities, scientific instru-
ments, and technical guidance.

As a result of this cooperation, many technical rescarch papers can
now be published as general guidelines for the development of coastal aqua-
culture in Thailand, and in neighbouring countries of the tropical zones as well.

As a representative of the NICA staff, I would like to say thank you
to the experts from Japan, and to our own biologists involved in this project,
for their efforts in making this manual possible. I hope it will prove useful in
solving some of the problems in seabass seed production technique and
methodology faced by scientists around the world.

Mr. Wiset Chomdej
W/'AuBL @L"é] -
Director of NICA
February 25, 1986
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1. Purpose of this technical manual

A technique for producing aquaculture seeds of seabass, Lates cal-
carifer, has been developed at Songkhla Fisheries Station and later at National
Institute of Coastal Aquaculture during the last 15 years. Within this rather
short period, seabass seed production technique has been developed to the
stage of completion in both technological and economical aspects. It can be
said that it is the first successful work of such kind done on brackishwater
finfish in the tropical area.

This technical manual deals with seabass seed production on a large
scale to rear hatched fry on the order of 10 million in number, and is mainly
written to provide practical knowhow for seabass seed production to govern-
ment planners in the fisheries sector, researchers and students of fisheries and
aquaculture fields, and aquaculturists in the private sector.

2. Profile of seabass as an aquaculture fish

Seabass, Lates calcarifer, also called giant seaperch, is an economical-
ly important food fish in the countries of the tropical and sub-tropical areas of
the western Pacific and Indian Ocean (Fig. 1). This fish, called pla kapong in

Thailand, kakap in Indonesia, siakap in Malaysia and Singaporc, apahap in the

Philippines, and barramundi in Australia and Papua New Guinea, has many

characteristics favourable to coastal aquaculturc:

(1) Seabass is a highly euryhaline fish which tolerates changes from freshwater
to seawater with salinity up to 35%.. Therefore, it is a suitable fish for
aquaculture in cstuaries, river mouths, inner bays, and mangrove swamps
where the salinity condition is very unstable.

(2) Seabass can feed and grow well in water of high turbidity.

(3) Seabs
less than one year when culture conditions are suitable.

is a fast growing fish, attaining marketable size within one or even

(4
(5) Seabass can tolerate the crowded conditions of net cage aquaculture.

Seabass is a sturdy fish which tolerates rough handling by man.

(6) Seabass is easily tamed for aquaculture conditions and accepts feeding by
man,
(7) Seabass has white, good eating flesh accepted by almost all people and

therefore can fetch high market prices.



Fig. 1. Geographical distribution of seabass.

3. History of seabass seed production

In Thailand and other countries of the South China Sea region, sca-
bass have been cultured in ponds and cages for many years. However, produc-
tion was limited by the difficulty of obtaining fry from natural waters.

In order to increase the availability of fry for culture, experiments on
artificial seed production of seabass were commenced at Songkhla Fisheries
Station, the predecessor of the present National Institute of Coastal Aquacul-
ture (NICA), in 1969. Since then a considerable effort has been made to estab-
lish economically viable techniques to produce seabass seeds at the Station,
and later at NICA.

Eggs of seabass were obtained by hormone inducement in 1972, but
they failed to hatch. In 1973, a large number of fertilized eggs was obtained by
stripping method from wild seabass caught in Songkhla Lake. 200,000 fry
older than 30 days were produced using these eggs. That was the first success-
ful attempt in the world at artificial seabass seed production in considerable
quantity.

Broodstock rearing in concrete tanks and obtaining fertilized eggs by
natural spawning in the tank was first successful in 1975. By this method, a
much greater number of fry can be produced.

By the completion of the large scale seed production facilities at
NICA, donated by the government of Japan in 1981, the capacity of fry rear-



ing was increased to a level higher than 10 million hatched fry. Research to
improve the seed production technique was energetically conducted at NICA
in the fields of feed organisms culture, larval physiology, larval morphology,
ecology and economics.

Seed production techniques thus established at Songkhla have been
transferred to hatcheries of both government and private sectors in other areas.
At present, a great number of seabass seeds are produced in Thailand for

domestic demand and export to other Asian countries.

4. Design and construction of hatchery

4.1 Selection of a suitable site
Factors which would be important in selecting a hatchery site, and
which would have an effect on construction costs, are:

(1) Seawater supply: Seawater should have a salinity level of between 28%o.
and 32%o.for rearing broodstock as well as fry. A water temperature of
between 28°C and 30°C is most suitable for seabass seed production.
Turbidity of water should be as low as possible, As hatchery operation
requires a huge quantity of seawater, a location where seawater supply
is affected by tidal movement and weather conditions is not suitable for a
hatchery. Also the site should be remote from sources of water pollution.

]

Freshwater supply: Availability of clean freshwater is also one of the
important factors in hatchery operation. Sometimes, freshwater is used to
dilute seawater to get the salinity to suit the fish rearing and food
organisms culture. Besides, freshwater is used in cleaning instruments and
for staff consumption.

(3) Public utility: Stable power supply is essential for hatchery operation for

pumping up water, aeration, lighting and for using electrical instruments.
Telephone communication link to outside the hatchery is also very im-
portant.

Protection of facilities against wind and wave action: A site exposed to
rough weather conditions should be avoided, since construction, opera-
tion, and maintcnance of facilities such as the seawater intake system
would be difficult and costly, if not impossible, at such a site. Net cages to
maintain broodstock during periods other than spawning season should be

(4

located in a protected water area.



(5) Proximity to natural spawning ground: This will be advantageous in
obtaining broodstock. Natural spawning in the tank usually takes place
only at a site close to the spawning ground of wild stock,

(6) Accessibility: For distribution of produced seeds. and to have an adequate
supply of materials, equipments and services, the site should be easily
accessible by road. If a railway station or airport exists in the vicinity, it
will facilitate long distance distribution.

(7) Availability of backup services for urgent repairs and supply of materials:
Water and air supply systems, and laboratory and field equipments require
good maintenance and quick repair for perfect hatchery operation.

4.2 Design of facilities
4.2.1 Seawater supply system

Seawater is of prime importance for the rearing of broodstock and
of fry, and also is used in culturing food organisms for the {ry.

Seawater is supplied to the broodstock tank without filtration either
directly from the sea or after being treated in a settling tank. For fry rearing
tanks as well as food organisms culture tanks, very clean seawater should be
supplied. 1t is strongly recommended that seawater be stored in a settling tank
for at least 1-2 days or filtered through a sand filter to remove dirt and un-
wanted materials.

A seawater supply system is basically composed of three sub-systems; sea-
water intake sub-system, rescrvoir and treatment sub-system and distribution
sub-system (Fig. 2).

(a) |

I
1
i
|

Fig. 2. Schematic diagramme of seawater supply system.
(a) NICA’s system. (b) System of a commercial hatchery.
1. Seawater intake sub-system. 2. Reservoir and treatment sub-system. 3. Distribu-
tion sub-system.
FV; Foot valve. P; Pump. RS; Reservoir cum settling tank, FL; Filter. FR; Filtered
water reservoir. ET; Elevated tank. BT; Broodstock tank. FT; Fry rearing tank.
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Seawater intake: There are three basic types of seawater intake sub-system;
direct pumping (Fig. 3-a, b), pumping from seawater pit (Fig. 3-c) and pump-
ing from seawater well (Fig. 3-d). The most suitable type should be chosen
depending on the sea conditions, topography and soil conditions at the selected
site. It can be said that the former two types are suitable for a large scale
hatchery, while the last one is suitable for a small or medium scale one.

At NICA, the first type of water intake is employed by extending a
130m jetty from the beach into the sea (Fig. 4).

-

Fig. 3. Basic types of seawater intake system.
(a) and (b); Direct pumping. (c); Pumping from seawater pit. (d); Pumping from
seawater well.

Reservoir, treatment, and distribution: In NICA’s system, seawater is first
poured into a settling tank cum reservoir. Then a part of the water is brought
up to an elevated tank to be supplied to broodstock tanks by gravity. Another
part of the water is filtered and poured into a filtered water reservoir. Filtered
water is then brought up to an elevated tank to be supplied to fry rearing and
food organisms culture tanks by gravity (Fig. 2-a).

All reservoirs, filters, pumps, and elevated tanks are accommodated
in one building at NICA (Fig. 5).

Capacity of the seawater supply system should be determined from
the water requirement of broodstock rearing, fry rearing, and food organisms
culture tanks. The seawater supply system of NICA has the capacity to supply;






2,000 tons/day of non-filtered seawater, and
1,000 tons/day of filtered seawater, with a maximum supply capacity in
a short period of 150 tons/hr,

This capacity, however, covers seawater demand for work other than
seabass seed production.

The system at NICA is a very claborate one and is used not only for
seabass seed production but also for various research activities. A much more
simple and less costly system should be employed for a facility of purely com-
mercial purpose, as shown in Fig. 2-b,

Seawater is first stored in an elevated reservoir cum settling tank in
the simple system. Then the water is introduced either to broodstock tanks or
other reservoirs for further settling to be supplied to fry rearing and food
organisms culture tanks. No filtration is involved in this system.

The reservoir and treatment sub-system and the distribution sub-
system, as well as the water intake sub-system, are, of course, subject to
modifications depending on the various conditions of the site and production
target.

4.2.2 Tanks
For seed production of seabass, three kinds of tanks are required;
broodstock tanks, fry rearing tanks, and food organisms culture tanks.

Broodstock tanks: As broodstock tanks, circular or rectangular tanks with a
volume of more than 50m?® are used. Tanks should be supplied with seawater
and air. It is better to cover at least a part of the top of each tank with a plastic
sheet or any other suitable material to avoid blooming of seaweed and to
tranquilize the broodstock. Water supply capacity for each tank should be at
least 100%'()( the tank volume per day.

At NICA, there are 4 broodstock tanks, 10m in diameter and 2m
deep with 150m? in effective volume, to accommodate 24-50 fish each (Fig.
6).

In one of the private hatcheries in Thailand, 7 concrete, rectangular
tanks of 50m? in volume are used to maintain 200 fish as broodstock.

—13—



Fig. 6. Broodstock tank at NICA.
(a) Top view. (b) Sectional view. (c) Water drain system at the center of the tank.
BR; Bridge. AS; Air and seawater supply. DR; Drain. SC; Screen net, OP; Qutside
300mm PVC pipe. IP; Inside 150mm PVC pipe.
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Fry rearing tanks: Square or rectangular, concrete tanks of 10-30m? in volume
are suitable for large scale fry rearing.

Tanks should be roofed to protect fry from direct sunlight. Filtered
or well settled seawater, freshwater, and air are supplied to each tank. To rear
fry of different size groups in separate tanks, at least 10 tanks are necessary.

Sixteen tanks, 6m long, 4m wide, and |.5m deep, are used at NICA
for fry rearing (Fig. 7).

Food organisms culture tanks: Rotifer is the most important food for scabass
fry 2-15 days old, and, therefore, should be cultured in the hatchery in
adequate quantity and with proper timing. To culture rotifer, minute green
algae, such as Chlorella sp. and Tetraselmis sp., should be cultured in separate
tanks as food for rotifer. Green algae are also used to stabilize the water quality
in seabass fry rearing tanks. Some additional tanks of various sizes may be used
for culture of water flea or copepods. Thus, a number of tanks with adequate
volume is necessary for food organisms culture for successful operation of a
hatchery.

To supply enough food for seabass fry, total volume of tanks to cul-
ture rotifer should be at least as same as the total volume of tanks in which
2-15 days old fry are reared. Total tank volume required for green algae culture
should be at least 3 times the total volume of rotifer culture tanks.

Square or rectangular concrete tanks 20-50m® in volume, are suitable
for the culture of both rotifer and green algae. Tanks should be located out-
doors to cnhance propagation of the green algae. Filtered or well settled sea-
water, freshwater and air are supplied to each tank.

Sixteen rectangular concrete tanks, 6m long, 4m wide and 1.5m
deep, are used for food organisms culture at NICA (Fig. 8).

4.2.3 Freshwater supply system

In case city water is used for the rearing of fish or food organisms,
the water should be treated before use to remove chlorine.

Supply capacity of freshwater for rearing use at NICA is 100m? /day.
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4.2.4 Air supply system

For each tank, air should be supplied at a rate of more than 2 2/1m?
water volume/min, Air is supplied by an air blower with a capacity of 4.26m?/
min., driven by a 7.5kW motor, at NICA.

4.2.5 Drainage system

The drainage system should have enough capacity to drain water
discharged by water exchange in broodstock tanks and fry rearing tanks, har-
vest of rotifer and fish fry, and cleaning of tanks.

4.2.6 Office and laboratory

One small office, one small laboratory in which to conduct simple
chemical and biological analyses, rooms in which the workers can rest and a
guard house are necessary.

4.2.7 Power generator

At a site where power failure is expected, installation of a power
generator with adequate capacity is essential. Power generator operated by
windmils has been installed at NICA as alternative power source to the fuel
consuming conventional generator. An economic viability of the system is now
under study.

4.2.8 Net cage to maintain broodstock

Broodstock are maintained most economically in net cages set up
in the sea during periods other than spawning season, if a suitable location to
set up net cages is available. Net cages should be attended by hatchery staff
every day for feeding, and occasionally for cleaning of net cages and other
work. Therefore, the net cages should be located where daily access is easy, and
should be well protected from rough sea conditions.

The net cages of NICA are located at Bor-keng, situated at the mouth
of Songkhla Lake. The sizes of the net cages are 10 x 10 x 2m or 7 x 5 x 2m
(Fig. 9).



5.2 Broodstock rearing

Collection of broodstock: Broodstock fish are selected from fish cultured in

net cages constructed in the sea. Those fish can be obtained from four sources:

(1) Raised from juvenile stage in the cages.

(2) Returned from broodstock tank in the hatchery after the previous spawn-
ing scason.

(3) Purchased from fishermen.

(4) Purchased from fish farmers.

Selection of broodstock: The selection of broodstock is made 2—4 weeks
before the start of the spawning season. This is around early March in the
Songkhla area. Healthy males and females of 3.5-6kg in body weight are
selected. Distinction between male and female is done by gently pressing each
fish’s abdomen, causing males to milt.

Rearing of broodstock: Selected fish are transferred to the broodstock tank.
Stocking density is 1.6—3.3 fish/10m® of water volume. In each 150m® brood-
stock tank at NICA, 2450 fish are stocked. Sex ratio in each broodstock tank
is1:1

Fish are fed once a day, in the morning, with fresh and clean
chopped trashfish. Amount of food given to the fish is 1—2% of fish’s body
weight each day.

The tank water is kept running for 8 hours in the daytime and kept
still at night. The water is acrated throughout the day. Uneaten food, fish waste
and other foreign materials are siphoned out daily.

Broodstock can be reared in the broodstock tank even after the
spawning season without transferring them to the net cage. But, it is more
economical to transfer them to net cages after the spawning season, if a suitable
location to set up net cages is available.

5.3 Egg collection

Spawning of seabass takes place at night, mainly between 8 and 9
o’clock, for three to five consecutive days, starting from two to five days after
full moon. As the spawning time approaches, male chases female vigorously,
often turning laterally. Spawning and fertilization of eggs occur when male and
female splash water violently at the water surface.

—19 —



Fertilized eggs of seabass float in the water. They are mainly 0.74—
0.80mm in diameter with an oil globule of 0.23—0.26mm in diameter. One
female spawns 0.5—1.0 million eggs at each spawning time. About 5 million
fertilized eggs can be collected from 12 pairs of broodstock fish reared in a
150m® tank on each spawning day. The same female spawns repeatedly after
full moon day of each month during the spawning season, which is from March
to October in Songkhla.

The floating, fertilized eggs are collected on the morning following
fertilization with a fine mesh scoop net. Eggs are then passed through a screen
of Tmm mesh to remove algae and other foreign materials before being stocked

into the rearing tank.

6. Larval rearing

6.1 Larval development
Seabass eggs hatch out 12—14 hours after spawning at a water tem-
perature of 30—32°C. Larval development of seabass is summarized in Table 1.

6.2 Stocking rate of egg and fry

About 30,000 to 40,000 cggs are stocked in each 1m?® of water in
the fry rearing tank. The tank water should be gently aerated from the bottom.
Eggs hatch out shortly after stocking. After the hatching out, aeration is
stopped for a while so that undeveloped eggs and other dirt sink to the tank
bottom and are siphoned out, while hatched fry float in the surface layer.

From 1 day old to 12—15 days old, nothing will be done on the
stocking density of the fry. The density, however, will decrease naturally to
almost half with mortality of the fry.

Around 12--15 days old, seabass fry begin to show a wide variance in
body size and start cannibalism. Therefore, the first size grading should be
made around this age. In this first grading, fry are separated into groups of
those fry larger than about 6mm in total length and those smaller than that.
Then, those two groups are reared in separate tanks, Stocking rate of fry at
this stage is 5,000—10,000 fry per Im?® of water volume. The stocking rate
should be lowered as fish grow. Only 2,000—5,000 fry can be stocked per Im?®
of water at the age of 2430 days old. Normal stocking density in rearing tanks
is shown in Table 2.
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Table 1. Larval development of seabass.

Age | Size in total
(days) {length (mm)

Characteristics

Illustration

Newly hatched larvae are floating on
the water surface. Chromatophores
are observed behind the eyes, in the
body, and on the oil globule.

1 2.20£0.08

A large part of the yolk has been
absorbed, but the mouth is not
opened yet. The larvae are distributed
uniformly in the rearing tank.

2 2.52+0.06

The yolk is almost absorbed. The
mouth is opened. The larvae gather
near aeration or in the direction of
the light. Oil globule is still observed.

7 3.44+0.09

Dorsal and anal fins start to appear.
The serration appears in the pre-
opercutum. The melanophores are
strongly apparent {rom snout to tail,
making color of fry black.

14 4.75+0.32

The dorsal and anal fins are separated
from the caudal fin, and the rudi-
mental pelvic fin appears. The cordal
skeletons become well developed.
The distribution of melanophore is
expanded to the whole belly and also
to the dorsal and anal fins.

A white band is distinguishable from
the center of the dorsal fin to the
anal fin with the naked eye.

21 891119

The numbers of spines and soft rays
of the dorsal and anal fins become
constant. Scales appear in the mid-
lateral surface above the anal fin. The
body color changes from black to
pale brown.

Source: Kosutarak and Watanabe (1984).




Table 2. Standard stocking density of seabass fry by age.

Age (days) No. of fry per litre
1-7 30—40
815 15-20

16 —23 5-10
24-30 2-5

Source: Tattanon and Maneewongsa (1982).

6.3 Feeding schedule for seabass fry

Rotifer: On the 3rd day, when the larvae are 2 days old, feeding of rotifer to
the fry should be started, as the mouths of the fry open. Rotifers are added to
the rearing tank daily at a rate of 10—-20/m¢ of rearing water volume. Some
amount of green water is also added to the tank. The green algae are eaten by
rotifers and also help to maintain a suitable quality of rearing water.

A part of the rotifers added to the rearing tank are consumed by sea-
bass fry, some remain in the tank uneaten, and some new rotifers are born in
the tank. Every day, before the water exchange, the density of rotifers remain-
ing in the tank should be counted. The amount of rotifer to be added to the
rearing tank each day should be adjusted to maintain the next day’s count at
not less than 5/mk. If fish are swimming fast in the tank, it indicates that they
require more food.

The amount of rotifer consumed by one seabass fry corresponding to
the fry size is known to be expressed by a curve as shown in Fig. 10. This indi-
cates that a fry of only 4mm in total length consumes as many as 1,500 rotifers
a day.

For example. 5.86 x 10'° rotifers were used in total to produce
470,000 seabass fry of 15 days old in one 26m® tank, with an initial stocking
of 830,000 eggs, in one cycle of rearing conducted at NICA in 1982.

Feeding of rotifer is continued until seabass fry become 15 days old.
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Fig. 10. Number of rotifers consumed by one seabass fry per day corresponding to the total
length of the fry.
Source: Tongrawd and Sutcemeechaikune (1983).

Brine shrimp nauplius: Feeding of brine shrimp nauplii to seabass fry is started
when fry attain 4mm in total length, around at 8—10 days old. The density of
nauplii in the fish fry rearing tank is 1—1.5/m® at first and is increased gradual-
ly to 4-5/m@ when fish fry are 15 days old and 6—7/m® when fry are 20 days
old. Amount of brinc shrimp nauplii should be controlled every day by watch-
ing the number of nauplii remaining in the rearing tank uneaten and the condi-
tion of the fish fry.

An experiment conducted in 30 ¢ containers showed that the num-
ber of nauplii eaten by one, 11 17 day old seabass fry increased linearly cor-
responding to the age of the fish, as shown in Fig. 11, when only brine shrimp
nauplii were given to the {ry. It was shown that 15 day old seabass fry consume
as many as 300 nauplii each in a day.

The same experiment showed that seabass fry can be grown to 18
days old using only rotifer as food, and therefore, the use of very expensive
brine shrimp eggs can be minimized by starting feeding of brine shrimp nauplii
from 19 days old. Brine shrimp nauplii are fed to the fry until 2025 days old.
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Fig. 11. Number of brine shrimp nauplii consumed per day by one seabass fry of 11-17 days

old.
Source: Pechamanee et al. (1984).

Transitional feeding: At around 20-25 days old, the food of scabass fry is
changed gradually from brine shrimp to minced fish meat. It is strongly recom-
mended at this transitional stage that seabass fry be fed with zooplankton
larger in size and richer in nutrition than brine shrimp nauplius, such as water
flea and copepods, whenever those zooplanktons are available in a large
quantity.

The freshwater water flea is used at NICA. This animal dies and
decays in the seawater of fish fry rearing tanks if they are not eaten by scabass
fry in a short period. To minimize the chance of pollution of rearing water
caused by uneaten water flea, feeding of this animal to fish fry is done by
siphoning the water flea, kept in a bucket with freshwater, drop by drop into
the rearing tank (Fig. 12). The water in the bucket should be aerated well to
distribute the water flea evenly in the bucket.

24 -



Fig. 12. Feeding method of water flea and fish meat used at NICA.
SI: 7mm plastic tube for siphon. AR: Aeration.

Fish meat: Small, clean particles of fish meat are given to seabass fry from
around 25 days old. Amount of fish meat given to fry in a day is 10—15% of
fish body weight. The body weight of seabass of 25 days old is about 0.15g.
The amount of fish meat should be controlled depending on the results of
observations of fish condition and water quality.

To minimize the chance of pollution of rearing water by uneaten fish
meat, the same method as mentioned for feeding of water flea is employed for
fish meat feeding. Feedings are donc twice a day, in the morning and in the
afternoon.

The feeding schedule from the beginning of seabass fry rearing until
45 days old is illustrated in Fig. 13.

days old

5 10 15 20 25 30 35 40
' h N N N N . h

Rotifer ——

Brine shrimp ‘

nauplius

Water flea [rost———

Fish meat I———————

Fig. 13. Feeding schedule for seabass fry rearing.
Source: Tattanon and Maneewongsa (1984).
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7. Food preparation
7.1 Rotifer and green water

Rotifer, Brachionus plicatilis, is the most effective live food for sea-
bass fry of young stage. Therefore, an adequate supply of rotifer is of prime
importance in the hatchery operation. Rotifers consume minute green algae,
such as Chlorella sp. and Tetraselmis sp., as food. The green algae, too, should
be cultured in a large quantity in the hatchery. Water containing these green
algae will simply be called “green water” in this manual as is commonly
practiced in many hatcheries.

7.2 Culture of green water

Laboratory culture of green algae: Strains of Chlorella sp. and Tetraselmis sp.
should always be cultured in test tubes and flasks in the laboratory (Fig. 16).
Cultures should be closely attended to maintain propagation ability of the
strain and avoid contamination of the cultures by other organisms. The culture
medium used at NICA is the modified Conway medium. The ingredients of the

medium are shown in Table 3.

Preparation for a large scale culture of green algae: To start a large scale culture
of green water, culture volume is gradually increased from laboratory culture
scale to 5—10m? in volume, with cell density of about 10 million cells/m& for
Chlorella and 30,000—80,000 cells/m¢ for Tetraselmis. During this period,
special care must be taken to avoid contamination of the culture medium with
other organisms.

Large scale culture: The green water culture tank is filled with clean seawater.
The seawater is enriched with fertilizers at the dosage shown in Table 4. Then,
green water prepared as above is introduced into the tank and tank water is
strongly aerated. The ratio between seawater and green water at the start of a
new round of culture should be 1:1—1:5, so that proper density of green algae
for their propagation is maintained. Cell density in the tank will reach its peak,
of 10 x 10¢ cells/mg for Chlorella and 10 x 10* cells/m¢ for Tetraselmis, with-
in 2—4 days if the weather is fine, and the green water is ready to use as food
for rotifers.
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