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Abstract

The eggs spawned by Metapenaeus dobsoni in brackishwater salinities viz.,
stage and the possibility of completion of larval (naupliar) development in

22, 26, 28 and 30 ppt were hatched and the nauplii reared further up to protozoea
brackishwater salinities was studied. The results of 10 trials in different salinities

indicate that the naupliar development can be completed in salinity as low
affected by variation in salinity. The total time taken to complete all the six
under normal water quality conditions.

- Introduction

Maturation, spawning and larval development is
indicative of successful propagation of the organism in any
environment. Though the penaeid prawns are reported to spawn
in brackishwater salinities (Morris and Bennet, 1951; Rao and

Kathirvel, 1973; Muthu and Manickam, 1973; George, 1974; -

Silas et al., 1982; Yano, 1984; Potter ef al., 1986; Kathirvel
and Selvaraj, 1989), information on completion of embryonic
and larval development in brackishwater salinities and the effect
of varying salinity on larval development are lacking. However
the larval life history of penaeid prawns in seawater has been
worked out for many species (Rao, 1971: Raje and Ranade,
1972; Thomas et al., 1974; Muthu et al., 1974; Devarajan
etal, 1978; Gopalakrishnan et al., 1985; Nandakumar et al.,
1989).

The larval development of M. dobsoni has been studied
by Thomas et al., (1979). In the present study an attempt is
made to study the larval development up to protozoea stage in
different brackishwater salinities (22-30 ppt) in which the prawn
bred successfully and the time taken for completing various
naupliar stages was monitored to understand the effect of
brackishwater salinities on larval development,

Material and Methods

The eggs spawned in a series of maturation and spawning
experiments in the laboratory in 22, 26, 28 and 30 ppt salinities
using mature and impregnated females collected from perennial
prawn culture field Kannuvilakettu in Vypeen Island were
utilised. The prawns which showed signs of maturation in the
perennial prawn culture field were acclimated to 22 ppt, 24 ppt
and spawned in the laboratory. The eggs spawned in 22, 26, 28
and 30 ppt were further reared in plastic tubs providing
continuous aeration till protozoea stage. The time taken for
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as 22 ppt and the time taken for completing the naupliar stages 1, Il and I is not
naupliar stages however gradually increased (31 - 49.5 h.) with increase in salinity

completing the embryonic development and various stages of
nauplii was monitored. The larval samples (100 No.) fixed at
very 1 hr. interval were analysed under the microscope for
recording the time taken from initiation of metamorphosis of
larvae to the next developmental stage for transformation of
50% of larvae to the successive stage. The water salinity was
maintained at the desired level by adding required quantity of
freshwater. Various physico-chemical parameters such as water
temperature, pH, oxygen, nitrite and ammonia were monitored
twice a day, morning and evening, following standard
procedures.

Results and Discussion

The details on date and time of spawning, fertilization,
duration of embryonic development, time taken to complete
successive larval stages and physico-chemical conditions of
rearing media are presented in Table 1.

In 22 ppt salinity, each successive stage of nauplius, from
I to III, took 3-4 h. The duration for further metamorphosis
gradually increased and it was 4-5 h, 7-10 h and 11-15 h for
completing the naupliar stages IV, V, VI for transformation to
protozoea I.

In 26ppt, the embryonic development took 9-10 h. The
time taken for completing nauplius I, IT and I1I stages remained
the same (3-4 h) in both the trials. The time for IV, V and VI
stages of naupliar development varied between 4-6 h, 7-11 h
and 11-16 h with an average of 4 to 5h, 7.5 to 11 h and 11.5¢t0
16 h. respectively. On an average the total time required for
completing naupliar development varied between 32 and 43.5
h with mean at 37.75 h.

In 28 ppt, the embryonic development was completed in
9-12 h with an average of 10 to 11.25 h. In this salinity also the
duration required for naupliar development for stages I, IT and



Table 1. Embryonic and larval development of Metapenaeus dobsoni in different brackishwater salinities

Expts. in Time of % Ferti- Time taken Time to Water quality parameters

different Spawning lization  for embryonic complete . )

salinities (h) development 6 naupliar Temperature pH Oxygen Nitrate Ammonia
(ppt) (h) stages (h) O (mg/1) (ugat/1)  (pgatsD

22 ppt 2300 96.20 8-10 32-42 26.8-27.2 8.05-8.29  5.12-5.79 4.21 4-24

26 ppt

Exp. 1 0030 98.14 9-10 32-44.5 25.2-25.6 8.10-8.22  5.79-6.01 I-18 5-32

Exp. 2 2345 91.10 9-10 32-45.0 26.0-26.5 8.08-8.32  5.15-5.40 423 328

Mean - 96.62 9-10 32-43.5 25.6-26.0 8.09-8.27 5.47-5.71 2.5-20.5 4-30

28 ppt

Exp. 1 0200 91.60 9-10 34-45 28.2-28.4 8.00-8.12 5.61-5.85 2-14 4-25

Exp. 2 0215 94.00 11-12 33-45 26.8-27.2 8.08-8.14  5.45-5.79 3-18 5-24

Exp. 3 0100 94.80 11-12 35-48 26.3-28.5 8.05-8.27 5.89-6.12 4-24 4.30

Exp. 4 0100 96.14 10-12 32-45 26.2-26.4 8.08-820 4.78-5.27 2-22 5-22

Mean - 94-14 10-11.25 34.95-47.7 26.9-27.3 8.05-8.18  5.40-5.80 5.5-19.5  4.5-25.30

30 ppt

Exp. | 0100 94.40 10-11 34-46 28.2-28.4 8.05-8.18 5.32-5.61 3-18 2-17

Exp. 2 0030 98.05 9-11 34-47 28.4-29.6 8.09-8.10 5.27-5.43 2-16 4-22

Exp. 3 0245 93.65 11-13 33-47 26.1-26.5 8.06-8.18  4.98-5.27 2-18 6-32

Mean -- 9537 10-11.7 33.4-49.5 27.5-28.2 8.08-8.15  5.19-5.44 2-18 4-24

I remained the same (3-4 h). The time required for completing
IV, V and VI stages was 4-7 h, 8-11 h, 12-18 h with an average
0f 5.7-7.7h, 8-10 h and 12.25-18 h respectively. The total time
taken to complete naupliar development varied between 34.95
and 47.7 h with mean at 41.3 h,

In 30 ppt salinity, in all the 3 trails, the time taken for
embryonic development ranged from 9-13 h with an average at
10-11.7 h. In this case also the time taken for completion of
nauplius I, IT and III stages was found to be 3-4 h for each
stage. The nauplius IV, V, VI stages took 4-6 h 7-11 h and 12-
20 h with an average duration of 4-5.7 h, 7.6-10 h and 12.07-19
h respectively. The total time required for completing naupliar
development ranged from 33.4 to 49.5 h with an average at
41.5h

The results indicate that prawns in all salinities (22, 26,
28 and 30 ppt.) showed good spawning as evidenced by high
fertilization rates (>>90%). The embryonic development took
on an average 8.0-11.7 h. The duration of embryonic
development marginally increased as the salinity increased from
22 to 30 ppt, however, the difference is not recognisable.

The time taken for completing naupliar stages, I, Il and
IIT is not affected by variation in salinity. It ranged from 3 to 4
h in all salinities. There appears to be some variation in duration
of naupliar stages IV, V and VI. A gradual increase in duration
for completing these stages was noticed as the salinity increased
from 20 to 30 ppt.

This is more evident by total time taken for completing
the naupliar development in salinities 22, 26, 28 and 30 ppt
which ranged from 31-42 h, 32-43.5 h, 34.95-47.7 h and 33.40
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-49.5 h respectively. The mean time required for completing
naupliar development in salinities 22,26 28 and 30 ppt was found
to be 36.5h,37.75h,41.3h,41.5h respectively indicating a
gradual rise in time taken for completing the naupliar
development, as the salinity incised from 22 to 30 ppt.

The water quality parameters fluctuated within normal
limits in all the trials with temperature showing variation of
25.6-28.2°c, pH 8.05-9.29, oxygen 5.12-5.79 mg/l, Nitrite 2.5-
ng at/l and Ammonia 4-30ug at/l. Thus salinity has profound
influence on embryonic and larval development of M. dobsoni,
showing gradual increase in duration of naupliar development
from lower (22 ppt) to higher salinities (30 ppt).
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