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Mass Production of
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Moina, Moina brachiata

I

spread distribution in the oceani, lagoons,
freshwater lakes and rivers. Some species of these
algae'which grow well in mass culture under
contlolled conditidrs haye hen succesfully used as

food for reariirg larval stages of zooplankton and
commercially important crustacea$, molluscs and

provide essential nutrients for animal growth and
development. The type of microalgae for mass

culture is chosen according to the specific
nutritional requirements of ttre animals to be fed.

_ The growth and quality of a particular species of
microalgae can affect the success or failure of
aquaculture industry.

In this investigation the freshwater microalgal
species Cblorella aulgaris which is known to
multiply rapidly in a short time under controlled

with microalgal specie s Chlorella vulgaris as
feed and preservation of its dormant cysts
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Abstract

Ihe ftestrsal€r microalgae cblodta wlgbk uts used as food for the large scale prodrobn drtoina ba&rzta
(cladocera). A maximum cell'eoncmtrariorf of 28.5million cnlwa *Znurea wkffis vihiaT-r0 dap of
inoollam was obtained using conunercial low cost ferrilizers of groundnut oil cal<e (ZS-Ogd Aong wift uces ot
urea (10gm) and saper phosphate (5gEl)^oDne The moina mricenu:aion after a qrc& o] iftodudion into -,\s
culture lark_ reached 15,000 -19,000 norit. The dormant cysts of moina produced by maaipulzLting ttre
enviruunenul culnre condi[ons w€r€ collerred and dre preserr"ation rectnique vzs perfeoed t soratre qsl io.
about 2 years.

Key words : Commercial fertitizers, Moin4 preseftation of dormant qsts.

Introduction

The microalgae are knorvn to have a wide

finfishes. Micrdalgae used in aquaculture should
*Conepondrng autron
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conditions is used as food source to produce moina

in large scale. Successful hatchery production of
cn]stacean post larva€ and fish fry depends on ttre

availability of suitable feeds like artemia nauplii,

copepods, mplds and moina.')
Among these, Moina spp are knovn to have

. considerable economic importance as ttrey form

cheap source of live food for fuhes and crustaceans

living in wide range of habitats. The high
. reproductive rate, short generation period, high

nutritive value etc, arc the favourable characteristics

of Moina brachiata, for its mass culture under

controlled conditions. The Moina brachiata ts an

. ideal food for the post larval stages of crustacean

and fry of finfishes and as an impoftznt component

of food chain in freshwater and brackishwater

. ecos,sterns. The nsting eggs or the dormant qsts of

noina are the product of sexual reproductrorr

fo rmed during unfavourable environmenlal

conditions. The resting eggs could be collected fro:r

th€ bottom of the culture tanks along wrth

sedimens, clezned, dried under shade and stored in

different envirorrmental conditions for fufure use.

The culn-rred moina can be fed by siphoning drop

by drop or in frozen condition in the marine larval

rcaring tark (Dripping method).

The present study airns for the mass culture of

freshwater microalgae C, uulgaris to produce

moina and preserve its dormant cysts for longer

period as the sbck. The long term storation of cysts

will help to reduce the maintenance cost. The

experiments were conducted at Mandapam Camp,

CNIFRI, for a period of about 2rl'?years during

09.11.1999 - 20.04.2002 and the results of the

experiments are presented in this paper.

Materials and Methods

The material Moina brachiata was isolrted

from the freshwater pools situated in 'Pirappan

Valasai' near Uchipulzi at Ramanatl

district, Tamil Nadu. The pure stock cul

raised from ten parthenogenetic females. ,

42,000 numbers of moina were obtained v

days from a single female.

The filtered freshwater was pumped i

one tonne capacity tarLk (Tank A and 'l

and each tank was fertilized with 250

groundnut oil cake, 10 gm of urea and !
super phosphate/tonne of water. Vigorous a
was provided from the start of the culture.

culture of 501 Chbrelk wlgmis wu ncrlL
each culture tank on the sanre day. The inor

cell concentration was 20.8 million cellVml ar

initial cell concentration of the culture tanl

L 2 mitlion cells/ml. 0n the second dz

fertilization, as the water became light green

parthenogenetic fernale moina was irrl:-oriuct

the rate of 0.8 no/nri in tank 'A.

ln tenk 'B' moina was not rntroduced to s,

the growth of CbLorella uulgaris arld the
concentration was taken in an alternate days us

haemocltometer. The environmental paran.leten

the culture tanks were rnonitored in alternat

days. The temperature ranged between 28 a

340C, pH 6]5 and !).75 and dissolved oxygen 1.

and 6.85 m1/1. The ammonia content wxs 0

0 5mg/1.

The environmental parametels such as hig

stocking density, Ies feeding iate and low oxyger

leyel were maintained in the culfure system tbr'ttu
production of dormant cpts.

Batch culture method-

Batch culture experimenls of moina were

contlucted in one tonne circular FRP tank which

were introduced wiLlt Chlarelh utlgarh u tte diet.
'l'he duration of tlre expetirlerrt wirs l0 days and

lhe cysts were harvesled front the bottorn of lhr
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culture tank along with sedimeltts.

Semi-Contifluous culture method-

The experiment was conducted in two one
t0nne tanks. The Cblorella uulgaris was
maintained separately for the exchange of medium
in the experimental L^nks.20-3001of the culture
medium was exchanged w\th Chtorella culture in
2-3 dty intervals to readjust the moina
concentration of 10,000-15,000/i and the less

feeding level. The culture period was 16-ig days.

Preseraation of cysts-

Various preservation methods were tried for tle
produced dormant cpts.

l. The cys{l harvested along with sediments
were dried in hot air oven under a constant
temperaturc of 30"C. The cysts were then stored in
giass tubes at temperature oi 2l -3CC.

2. Some dried cysts were stored in saline
water of 10, 20 and 30 ppt at room tentperature.

3. Another set of cysts were stored in closed

dark glass container (covered with black carbon
sheet) in refrigerator 

^t 3-5"(, and in the
temperaturc of 21-30C.

Resuits and Discussion

Tank A

The nioina was found to feed on Chtore a
uulgaris wilrch showed growttr utilizing fertilizers
and natural sunlight In the moina culture tank, a

concentration of 17 , 859/l and tB, 436/l of moina
was obtained within 7-9 days of culture period from
the initial concentration of 500/l and 800/l in
experiment I and 2 respectively (Fig.l).

At this stage, the moina was harvested by
siphoning 1/3 of the water through 120 micron
bolting silk cloth and replaced with freshwater
containing proportionate amount of fertilizers or

V Rani el ai

ctltured Chhrella wittr ttre cell density of 20-25

miilion cells/ml.

The harvesting was done in the exponential
grouth phase by skimming &e surface water with a
plankton net during moming and evening.

Tank B

In this tank moina was not introduced to strrdy

the growth of Cblorelh uulgaris. The maximun
concentration ol C.uuLga.rts obtained was 28.5 and
24.2mi11ion cells/ml within 7-10 days of culture
period from the initial concentration of 4.64 aad

5.56 lakh celYml (Fig.2).

Production and preservation of cyst

In batch culture method, the number of clsts
harvested in ttre culture tank along with sedimens
was 1.5 to 2.0 no/cm, .ln the case of semi-
continuous culture method, the number of cysts
harvested was 6.5-7 .o/ cmr.

1. The hatching rate of cysts preserved in
roon temperature (light and dark) was iG20 % for
the first 6 months and then it gradually reduced
depending upon the period of prcservation. In this
method, no hatching was observed after ! months
of storaee.

241

Fig.l. gulture of Moina using
C. vulgaris as microalgal feed
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Cufture Period (days)

--l- Experiment I --a- Experiment 2

2. The hatching rate of cysts preserved in

saline water was about 10% for the first 3 months

and became nil after 5 monfts.

3. The hatching rate of cysts preserved in

dark container at 3-5"C was 20-27 .3 % up to 18

montts, 15-20.5% up to 21 montts and.5-10 % up

to 29 montlN of preservation.

The cpts will hatch out with in 24 -35 hours

of incubation in freshwater provided with vigorous

aeration and light.

The lipid content of the green microalgae

C.uulgarh (14.22%) is almost double than the

content of di':lofis Skelet|nem'a costatum and

Cbaetoceros calcitrans (7% Md 10'/. respectrvely)

and almost equal to ttre lipid content of /socDrysrs

galbara (Zl'/i J^i Sankar Ojha (2000). So it is

clear that the moina fed wtth Chlorella uulgaris

may contains the required amount of fatty acids

essential for the growth of predator Iaivae. in

codrmercial crustacean and finfish hatcheries, the

artemia nauptit are normally fed to the post larvae

and fry of finfiShes. The cysts of arterhia have to be

imported and ,are also cosdier Moina cultured using

Chlorella uulgaris u feed is not only economical

but could also be better substitute for artemia

nauplii to fulfill the. nutritional requirements of

predator larvae. In this study, to avoid over

expenditure in the large scale productiorr of

C.uulgarb, the commercial grade low cost lertilize$

of groundnut oil cake, urea and super pliosphate

were used and the maximum concentration of 28.5

million cells/ml were obtained. Dutta (2007) the

total number of individual moina was 14,200 +

2050 on the 7'h day of culture using cow dung as

manure with aeration and supplementary feed.

It is found that the moina harvested in

exponential growth phase has more nutritive value.

The collected moina can be directly fed to predator

larvae or presewed in deep fieezer with l0lo glycerol

for future use (Muthu and Patanichxmy 1982).

The resting eggs or dormant cysts of

zooplankton are the product of sexual reproduction

during unfavorable environmenl.al culture

conditions viz., temperature, salinity, oxygen, feed

etc. In this study, the population density (above

10,000/l), less feed and the low oxygen level were

maintained in moina culture tank to produce the

dormant cysts. In this method interestingly more

than 50% of fertilized cysts were obtzined.

The production rate of resting eggs was almost

doubled in culture tank nith the ammonia content

of z-3mgllutrich was possible by adding amtnonjult

sulphate. At the sarrre time it was observed that the

production of unfertilized cyss was about 80%.

In Semi-Continuous culture method, the yield

of resting eggs was higher ttran the batch culture

method.

Muthu and Palanichamy (1982) stated that

the cysts stored in glas tube in dry condition were

viable up to 5 months. Kandasamy and

Palanichamy (1995) found that the cysh stored in

saline water of 1G30ppt were viable up to J montlrs

with less than 10% hatching rate. They also

obsewed that the cell wall of the cpts was eroded

Fig. 2. Crowth of microalgal species
Chlorella vulgaris
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after 3 months of preservation. Chernical treatrnent

with sodiun hypochlorite (ippm) or antibacterial
drugs was found to be effective in reducing
infection and increasing hatch rates
(Balompapurng et al., 1996). Recent research

revealed ttrat irradiation of the rating egg with UV

light benveen 320-380 nm most effectively induced
' the hatching and exposure of the eggs to hydrogen

per oxide initiated development of diapausing
embryo even in darkness (Hagiwara et al., 199).

1^ The mixed algal feed may increase the cyst
' production and hatching rate. In our sludy, the

cysts collected and dried without sediments (pure)

were not hatched out after a month of preservation.

Ve found that the cysts preserved in dark glass

containers at 3-50C were viable up to 2 years with

moderate hatching rate of 20-44% and also viable

up to 30 months with 5-i0% of hatching So it is
found that this technique is quite suitable for long
term preservation of dormant cysts.

Conclusion

Mas production of moina using commercial low

cost fertilizers to culture Chhrelh ,pp as feed is an

economic method for aquaculture systems. This
approach could be a better substitute for artemia

nauplii in frahwater fish hatcheries and omamental

fish farms to reduce cost of production. Moina
harvested during exponential growth phase shows

high nutritional value which will fulfill essential

nutrients required by the fish larvae. The dormant

cpt produced by increasing tire population density in
moina culture tank at the yield of 50% of fertilized

eggs. The produced cyst preserved under dark
container viable for more than 2 years for fuh,ue use,
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