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The paper deals with the mass culture of photosynl 
of groundnut oil cake. A concentration of 870-950 million cells/ml was achieved in three days 
of inoculam. The size of the bacterium was around 0.3-0.5 y. PSB has a wide range of tolerance 
of salinity 25-40 ppt, temperature 2535"C, and light. Brine shrimp was grown from nauplii to 

dult within 12 days and rotifer concentration of 202-210 nos/ml was obtained within 5 days 
rith this bacterial diet. Significant difference in survival and growth of brine shrimp and 
,tifer concentration was not noticed between the microalgal and bacterial diets. The results of 

the study revealed that the PSB can be used as live food for the mass culture of brine shr 
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Utilization of bacteria as I ure ample, an addition of bacterial strain CA2 
feed has been an area of in lnal to axenic culture of oyster larvae fed 
interest in recent years. Since most of the Isochysis galbana, enhanced the growth 
bacterial strain can be easily cultured on of oyster larvae, the proportion of larvae 
the waste products or using organic fer- that set to produce spat and the subse- 
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s (David et al, 1996). The continu- 
ss  culture of microalgae is a con- 

straint because it requ cialized fa- 
cilities, fastidious grow rolled tem- 
perature and light. So, ,LLL ,;e of micro 
algae in the commercial hatcheries incurs 
considerable expenses. Even partial re- 
placement of algal diets by bacteria could 
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fish anc y most marine d 
shrimp larval stages in hatcheries are fed 
initially on rotifers for 10-20 days from 
egg and later on Artemia nauplii. A num- 
ber of different feeds have been used to 
culture brine shrimp and rotifer. Gener- 
ally rotifers are cultured by using expen- 
sive microalgae such as Chlorella spp, 
Nannochloropsis spp, marine yeast and 
the Aartemia by using baker's yeast and 
rice bran. The photosynthetic sulfur bac- 

~0ncent1-a- teria (PSB) belongs to the family 
tion of ooplankton, larval A laceae of the genus Thiobacillus. 
growth ate compared with TI spherical in shape and the coc- 
those or mlly algal red cultures. For ex- cus rorrn contains bacteriopurpurin and 
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are light sensitive under anaerobic condi- 
tions. They are mass cultured and used as 
the diet for the mass production of her- 
bivorous zooplankton. 

The present investigation was carried 
out to observe the mass production of PSB 
and their utility as feed in the mass cul- 
ture of rotifers and brine shrimp. The 
results zsented in the 
per. 
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Material and 

Techniques for mass proaucnon or 3SB 

The filtered lr at a salinity of 32 
ppt, pH 8.45 ana temperature of 30" C 
was pt lnd 
fertilize ~ke. 
Vigorous aeration was provided from the 
start of the culture. After 72 hours of 
fertilization, the colour of the water in the 
culture tank changed to pink indicating 
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the development of PSB. The PSB was 
inoculated at the rate of 0.02 million cells/ 
ml into another one tonne tank having 
the same environment e 
experiments. 
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Freshly hatched Artemla nauplii (San 
ranciscan strain, USA) were reared in 
lree round bottom cylindrical glass con- 
.hers of 10 1 capacity each with volume 
F 8 litres of filtered seawater at 30 ppt 
llinity, 8.40 pH, 3.8 ml/l dissolved oxy- 

gen and 30°C temperatun zontainer 
was introduced with A1 .auplii at 
the rate of 300 no's/liL,,. --. order to 
deplete most of the yolk food reserves of 
the nauplii, they were fed with PSB after 
72 hours of hatching. The feed was given 
once in a day at a concentration varied 
between 5.07 and 5.32 lakhs/ml. The food 
concentration was increased in propor- 
tion to the growth of Artemia. Half of the 
culture medium was changed everv third 
day with 100 ppt high saline w d 
survival, developmental stage z 11 
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Mass culture of rotifer (Brachionus 
plicatilis) using PSB as diet 
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150 lakh rotifers were iccntroduced at the 
rate of 30 no's/ml. Vigorous aeration was 
provided. Increase in count of rotifer and 
the environmental parameters were 
checked at 48 and 72 hours and 200 litres 
of PSB was added to maintain the opti- 
mum feed concentration. After 120 hours 
(5 days) final count was taken for result. 
The 0, content of culture medium when 
the rotifer reached the maximum concen- 
tration was 3-5 ml/l. 

within 24 hours of fertilization. The pH 
again raised steadily up to 8.38 in propor- 
tional to the growth of bacteria. The oxy- 
gen was completely absent during the 
growth phase of the culture period. Fig. 
1 shows the growth of bacteria after in- 
oculation in one tonne culture tank. In the 
maximum growth phase of PSB, the cul- 
ture medium became dark pink in colour 
and remained stationary for 3-5 days. The 
maximum concentration achieved was 

The rotifer population counts were 870-950 million cells/ml with in 3 days of 

made from five 1 ml aliquot samples colle- inoculation. 

cted randomly, fixed wkh a droi of lugols 
solution and counted under microscope 
using zooplankton counting chamber. 6 5  
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The PSB were found to grow well at I"!  2: I / 
the salinity range of 30-34 ppt. The tem- 

0s 'iL perature ranged between 28-34°C. The - 
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initial pH of the culture medium was m . ~ ~ m  

8.4(bef1 lization) and reduced to 6.7 
F wth of Bacteria after inocula 

Table 1 of Artemia using PSB as diet 

Days PH Sunri. 
No/n 

0 26.8 0.3 450-5! L Y C W L Y  L I ~ L L L ~ C U I I '  A 

Micron 300/It 
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Size Obs 
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8.25 0.25 1-1.5 mm Pre juvenile stag 

5 LY .o 55 " 28 0.24 ~rn  Juvenile stage 5u70 or the . ,- -. 
water changed 1 :h 
saline water. 

using hij 

7 26.7 55 0.16 0.22 0-1 mm Pre adult stage 50 % of the 
water changed using high 
saline water. 

10 90 a 70 ?I 0.21 7-9 m 1 ~ 1  Pre adult and adult stage 
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Culture of brine shrimp using PSB as 
diet 

In the replicate trails conducted using 
PSB as the sole diet, the survival rate varied 
between 65 and 70.4% from nauplii to 
adult. For enumeration in experiments 
pre-adults were defined as about 7mm 
and above 5 mm, adults are 8mm and 
greater in size. The total length have been 
measured as the distance from head to 
the tip of the tail. It was observed that 70- 
75% of the total population became adult 
and the remaining were in pre-adult and 
juvenile stage. The reason may be due to 
higher stocking density of the nauplii 
(300n01s/litre). Further it was noticed that 
the Artemia were found very active than 
those cultured with other feeds and re- 
leased 126-170 young ones or 80-120 of 

dormant cysts/in 5 tonne mass cult 
tank. The survival and the growth I 

are given below. 
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The Fig. 2. shows the multiplication of 
rotifer in different culture period. Rotifer 
density was determined by using zoop- 
lankton c I- 

pling wa IS 

taken as result. 

ounting 
s done . . 

chambe 
and av 

r. Tripli 
erage v 

- 
cate san 
alue wz 

In this study, the rapid growth of brine 
shrimp was evident by the appearance of 
7-9 mm animals and copulating pairs 
(Riders) within 9-10 days. Microscopic 
observation of the voung ones (day 3 
onwards) and 2 :the intestinal tract, 
gut and their fa1 ters showed mostly 
pink, intact bacteria cells. 

Culture of rotifer using PSB t 

Fig. 2. Multiplication of Rotters Brachionus przuurzl~ . -- 
ure 
rate Discussion 
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is evider may play 
a1 tant roll Ie regen- 
eration and consumption of nutrients in 
the water column but also as food for 
direct utilization by herbivorous zooplank- 
ton. The formation of lipid by bacteria is 
dependent upon the nature of carbon 
compounds present in the culture media 
(Sallee, 1948). In the PSB culture tank, 
accumulation of hydrogen sulphide in the 

The water quality parameters in the culture medium within 24 hours of fertili- 
culture experiments ranged from 32-33 zation may initiate the reproduction of 
ppt for salinity, 2933°C for temperature the photosynthetic sulfur bacteria present 
and 8.01-8.38 for pH. The maximum in the seawater. 
concentration of rotifer varied from 201- 
210 nols/ml within 5 days after the intro- In the present study, the initial oxygen 

duction of rotifer. content of the culture medium was 
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5.5mg/l and observed to be nil after 24 
hours of fertilization and maintained up 
to the maximum growth phase. The same 
was observed 
declining phar 
PSB multiply in me amence or uxygen. 
Sallee (1948) stated th 
ammonia is effe 
deaminization of aminoacia present m me 
culture medium. In the present study the 
initial ammonia content in the culture 
medium was found nil and then ranged 
from 0-0.5 mg/l during the growth phase 
of PSB. In declining phase, the ammonia 
content raised up to 10 mg/l due to 
deaminization of the aminoacid present 
in the culture medium which is in agree- 
ment with Sallee (1948). 

The PSB is very important microbial 
resource that can utilize small molecular 
organic substance. It is mainly used in 
fish, shrimp, scallop, pet fish breeding and 
the animal husbandry. PSB is rich in 
protein, vitamins, co-enzymes and vital 
material. Crude protein content of photo- 
synthetic bacterium, Rhodopseudomonas 
palustris was about 72-74%. For the better 
growth and reproduction, brine shrimp 
and rotifer require linoleic (18:2n-6) and 
linolenic (18:3n-3) acids, which occur 
naturally in most of the bacteria, rice bran 
and soya bean oil. 
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reported the maximum concentration of 
194-240 rotifers/ml in 5 days using Chlo- 
rella. Kandasamy et al. (1996) stated 225- 
160 rotifers/ml in 5 days using Nanno- 
hloropsis salina as food. Rotifer concen- 

aation of 400 individual/ml was obtained 
)y Walford and I .st 
eed within 10-1 d. 
l'he mass culture or rorlrer usmg micro 
algae is extremely costly. In addition, it is 
an unreliable source of food as algal cul- 
tures are sometimes unstable and the 
Chlorella spp sometimes secrets the poi- 
sonous substances in the culture medium 
causes the sudden collaps in rotifer cul- 
ture systems. The disadvantages of using 
bakers yeast as a substitute for micro al- 
gae are that the rotifer culture could not 
be maintained for longer period with 
bakers yeast alone and had lower repro- 
ductive rates than those cultured in micro 
algae. Regular harvesting when the roti- 
fer density reached about 200/ml may 
have been an important factor in the 
control of rotifer population and mainte- 
nance of good culture conditions in the 
tanks. Vitamin B,, is found to be essential 
for rotifer growth and bakers yeast was 
deficient in this vitamin. The phytoplank- 
ton or bacteria may provide a source of 
the nutrients such as vitamin B,,, not 
supplied by bakers yeast. Based on these 
observations, a simple and inexpensive 

Mass culture of rotifer depends upon method for culturing rotifer, the PSB was 
the large-scale production of micro algae introduced as a substitute for micro algae. 
as food in commercial hatcheries. The 
present investigation proved the possibil- Although this study revealed the en- 
ity of mass production of rotifer using PSB couraging result in the culture of brine 
as the sole diet. James and Tawfiq (1998) shrimp and rotifer using PSB as the sole 
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diet, further investigation is essential on 
the biochemical composition especially the 
PUFA content present in the PSB to use 
it in shell fisl ~ n d  finfish 
hatcher - 
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