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HELMET DEVELOPMENT IN DAPHNIA
CEPHALATA KING UNDER LABORATORY
CONDITIONS

S. MANIMEGALAI K. VENKATARAMAN*
and §. KRISHNASWAMY

School of Biological Sciences, * School of Energy,
Environment and Natural Resources, Madurai K amaraj
University, Madurai 625021, India.

CYCLOMORPHOSIS is a seasonal change in the mor-
phology of many planktonic crustaceans and has been
described in several species of Daphnia’ ~*. It has been
reported that the increase in helmet size in various
species of zooplankton may be due (& & 9 AT
temperature’ "’ or turbulence® ™ '' or a chemical re-
leased by a predator'®'°.

In Madurai (Lat; 9°53' N; Long: 78°E), four species
of helmeted Daphnia were recorded along with a non-
hetmeted species’®. Among these four helmeted
species, Daphnia cephalata King has a large cephalic
expansion. It is abundant in nature and co-occurs with
a round-headed Daphnia similis Claus. An invertebrate
predator, Anisops bouvieri is also common in these
ponds where the daphnids co-occur.

Grant and Bayley'? and Kruger and Dodson'’
reported that a chemical substance released by the

predator is responstble for helmet growth in daphnids.
In the present study, to test the above hypothesis, we
performed a few experiments. Gravid females of both
D.cephalata and D. similis were cultured individually in
a plastic container (50 ml) and the filtered pond water
was used as the medium to study the hife history
following the method of Venkataraman'®. About
thirty A. bouvieri were taken and ground in 30 ml of
distilled water centrifuged at 3000 rpm for 10 min. The
supernatant was taken and 0.5 ml of this extract of
A. bouvieri was added to one litre of the filtered pond
water and used as medium for culturing the daphnids.
This medium was changed daily. The body size, helmet
size, width and the number of eggs were measured
following the method of Hebert’. The resuits were
analyzed statistically using ANOVA'®,

It was observed that the helmeted D. cephalata can
produce only helmeted youngone and not the round-
headed form and vice versa. An increase was noted in
total length, head length and head width between the
control and experimental forms; however, no signifi-
cant change was noticed in H/C ratio (table I).

In the present study the clutch size of D. similis is
larger than that of D. cephalata (figure 1). One possible
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Figure 1. Fecundity of D. similis and D. cephalata in
relation to number of days. (E—experimental; C—
control; solid line—D. similis: dotted hne—
D. cephalata).
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Table 1 Statistical analysis of D. similis and D. cephalata under experimental conditions

Head per
Head Head Total carapace
Name of species length width length ratio
D. similis P<001*  P<001* P <0005** P> 0.5%*
D. cephalata P < 0.0025%* P < 0.05* P < 0.01* P > 0.05*
*Significant; **Highly significant; ***Not significant.
explanation for the larger clutch size in D. similis may 6. Jacobs, J., Arch. Hydrobiol., 1961, 58, 7.

™~

be the allocation of more energy towards reproduction Hebert, P. D. N, Freshwat. Biol., 1978, 8, 79.
whereas, in helmeted D. cephalata part of the absorbed 8. Brooks, J. L., Proc. Natl. Acad. Sci. USA, 1947, 33,
energy is used mainly for producing a larger helmet. 141.

This larger helmeted forms can easily evade predation 9. Hrbacek, J., Hydrobiol., 1959, 13, 170.

by A. bouvieri'’. The same type of energy allocation as 10. Jacobs, J., Arch. Hydrobiol,, 1961, 38, 7.

found in the present study is also observed in helmeted 11. Havel, J. and Dodson, S. L, Freshwat. Biol., 1985,

and non-helmeted D. galeata'® and in D. retricurva'’. 15, 469.

In the present study, temperature, food and other 12. Grant, J. W. G. and Bayley, 1. A. E., Limnol.
physico-chemical parameters were kept constant and Oceanogr., 1981, 26, 201.
the only variable was the extract of the predator. The 13. Krueger, D. A. and Dodson, S. I, Limnol.
extract-induced head length and head width are Oceanogr., 1981, 26, 291.
greater in D. cephalata than in D. similis. From the 14. Venkataraman, K., Ph.D. thesis, Madurai
results it appears that the extract of A. bouvieri has an Kamaraj Univ,, 1983, 190.
effect on D. cephalata in producing a helmet when 15. Venkataraman, K., Hydrobiol., 1981, 78, 221.
compared to D. similis under laboratory conditions. 16. Zar, J. H., Biostatistical analysis, Prentice-Hall,
The helmet of D. cephalata and other helmeted forms Englewood Cliffs, N. J., 1974, pp. 620.

of Daphnia acts as an antipredator device'* 2°~ %% by 17. Dodson, S. 1., Limnol. Oceanogr., 1974, 19, 72.
which the helmeted forms can easily escape from the  18. Jacobs, J., Arch. fur Hydrobiol., 1961, 38, 7.

invertebrate predators. The round-headed forms are 19. Riessen, H. P., Limnol. Oceanogr., 1984, 29, 1123,
more susceptible to A. bouvieri predation’® %, 20. O’Brien, W. J. and Vinyard, G. L., Limnol.

Because of predation pressure these round-headed Oceanogr., 1978, 23, 452.

forms tend to increase their populiation by producing 21. O’Brien, W.J.and Kettle, D. and Riessen, H., Ecol.,
more eggs (figure 1), as found in the present study. 1979, 60, 287.

Similar increase has been reported earher in D. 22. Venkataraman, K. and Krishnaswamy, 8., Proc.
retrocurva’’. Indian Acad. Sci., 1986 (In press).
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_ EFFECT OF pH ON HORMOGONE
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Introduction to lake biology and the

Limnoplankton, Wiley, New York, 1967. R. K. MEHROTRA, M. N. SRIVASTAVA
2. Brooks, J. L., Verh. Int. Verein Theor. Angew and Y. C. JAITLY
Limnol., 1964, 20, 684. Department of Botany, Lucknow University,
3. Hazelwood, D. H., Limnol. Oceanogr., 1966, 11, Lucknow 226 007, India.
212.
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