RESEARCH COMMUNICATIONS

10. Venkatachalam, P., Guether, N., Sanker Rao, Jayabalan, N. and
Saravanababu, S., BAP-regulated direct shoot organogenesis from
cultured seedling explants of groundnut (4rachis hypogaea L.).
Indian J. Exp. Biol., 1999, 37, 807-812.

11. Victor, J. M. R., Murch, S. J., Krishnaraj, S. and Saxena, P. K.,
Somatic embryogenesis and organogenesis in peanut. The role of
thiadiazuron and N6-benzylaminopurine in the production of plant
morphogenesis. Plant Growth Regul., 1999, 28, 9-15.

12. Little, E. L., Magbanua, Z. V. and Parrot, W. A., A protocol for
repetitive somatic embryogenesis from immature peanut epicotyl.
Plant Cell Rep., 2000, 19, 351-357.

13. Venkatachalam, P., Subramaniampillai, A. and Jayabalan, N., In
vitro callus culture and plant regeneration from different explants
of groundnut (4rachis hypogaea L.)., Breed. Sci., 1996, 46,315~
320.

14. Still, P. E., Plata, M. L., Campbell, R. J., Bueno, L. C., Chichester,
E. A. and Niblett, C. L., Regeneration of fertile Arachis paragua-
riensis plants from callus and suspension cultures. Plant Cell Tiss.
Org. Cult., 1987, 9, 37-43.

15. Vajranabhaiah, S. N., Purushotham, M. G., Reddy, P. C. and Pra-
kash, A. H., Regeneration potential of hypocotyl derived long-
term callus cultures in groundnut (Arachis hypogaea L.) cv.
TMV2. Curr. Sci., 1993, 65, 806-807.

16. Li, Z., Jarret, L. R., Pittman, R. N., Dunbar, K. B. and Demski,
J. W, Efficient plant regeneration from protoplasts of Arachis
paraguariensis chod et. Hassl. using a nurse culture method. Plant
Cell Tiss. Org. Cult., 1993, 34, 83-90.

17. Gagliardi, R. F., Pacheco, G. P., Valls, J. F. M. and Mansur, E.,
Germplasm preservation of wild Arachis species through culture
of shoot apicies and axillary buds from in vitre plants. Biol.
Plant., 2002, 45, 353-357.

18. Arcioni, S., Damiani, F., Paslocci, F. and Pupilli, F., Somatic hybr-
dization in crop improvement II; in Biotechnol. Agric. For.,2001,
49, 356-371.

19. Subramanyam, P., Moss, J. P., McDonald, D., Subba Rao, P. V.
and Rao, V. R., Resistance to leaf spot caused by Cercosporidium
personatum in wild Arachis species. Plant Dis., 1985, 69, 951—
954.

20. Murashige, T. and Skoog, F., A revised medium for rapid growth
and bioassays with tobacco tissue cultures. Physiol. Plant., 1962,
15, 473-497.

21. Gamborg, O. L., Miller, R. A. and Ojima, K., Nutrient require-
ments of suspension cultures of soybean root cells. Exp. Cell Res.,
1968, 50, 151-154.

22. Gill, R. and Saxena, P. K., Direct somatic embryogenesis and rege-
neration of plants from seedling explants of peanut (4rachis hy-
pogaea L.): promotive role of thiadiazuran. Can. J. Bot.,1992,70,
1186-1192.

23. Chandra, A. and Pental, D., Regeneration and genetic transforma-
tion of grain legumes: An overview. Curr. Sci., 2003, 84, 381—
387.

ACKNOWLEDGEMENT.
support.

I thank UGC, New Delhi for financial

Received 10 April 2003; revised accepted 9 July 2003

CURRENT SCIENCE, VOL. 85, NO. 11, 10 DECEMBER 2003

Histology of loose-shell affected
Penaeus monodon

P. Mayavu*, A. Purushothaman and
K. Kathiresan

Centre of Advanced Study in Marine Biology, Annamalai University,
Parangipettai 608 502, India

The loose-shell affected Penaeus monodon was studied
for induced infection, recovery and histology under
the laboratory condition and grow-out system. The
maximum percentage of loose-shell affected animals
was 23.3% in summer and 14.15% in winter culture
ponds. Mortality pattern of experimentally infected
animals varied with the mode of infection. The cumu-
lative mortality reached 100% within 9 to 10 days
through the water infection, 11 to 12 days through
oral feeding, 12th day at 0.01 ml, 8th day in 0.05 ml
and 4th day at 0.1 ml through the intramuscular in-
jection. A marked recovery of loose-shell P. monodon
fed with frozen clam, mussel meat at 12% of body
weight daily was observed. The data suggested that
improved survival, up to 64% shell recovery and 17 to
47.5% of weight gain in the case of clam meat experi-
ment, and up to 66.6% shell recovery and 16.2 to
48.4% of weight gain in mussel meat experiment. The
histology of the loose-shell-affected animals showed
the presence of inclusion bodies, gill cuticle separated
from the epithelial cells, degeneration of basement
membrane in the gut.

THE chronic soft-shell syndrome in the giant tiger shrimp
Penaeus monodon is a significant threat to production in
some brackishwater ponds in India as well as in other
countries. Cook and Rabanal' have suggested the syn-
drome as a papery shell condition and subsequent inabi-
lity of the shrimps to synthesize sufficient quantity of
chitin. This syndrome results from nutritional deficiency,
exposure to chemical pesticides, poor soil and water con-
ditions, and is highly correlated with some management
practices in the pondz. It has been reported that pesticides
may inhibit the chitin synthesis3’4.

The exoskeleton and hepatopancreas play important
roles in shrimp shell hardening vis-d-vis the hemolymph
and residual tissues’. Apart from the fact that abnormal
loose-shelled shrimps have shells that remain soft or pa-
pery for several weeks, nothing is known about the extent
of damage in shrimp tissues. Soft-shelled shrimp are
more susceptible to cannibalism. As they are relatively
weaker organisms with surface fouling by Zoothamnium
spp., they suffer higher mortality and fetch lower market
values than hard-shelled prawns upon harvest. The princi-
pal means of control is early recognition and subsequent
elimination of infected animals. No other controlling mea-
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sures are available due to lack of proper understanding of
the etiology. Hence, this study was undertaken.

A tentative grading of the shell quality of P. monodon
was made by feeling and visual inspection of specimens.
The grading system was used for all specimens (5 to
35 g), collected from Jan. 1998 to Dec. 1999 from differ-
ent shrimp farms located on the banks of the Vellar estu-
ary (Figure 1).

Loose-shell infected P. monodon were collected from
the farms in the Vellar estuary and were kept in a refrig-
erator until use. Before checking the susceptibility of the
experimental animals, the frozen materials were used for
testing the virulence using healthy P. monodon and pat-
tern of mortality, total Vibrio counts were also analysed.
The gill, cephalothorax and abdomen tissues were col-
lected from frozen infected shrimps and used for chal-
lenge trails, according to the methods of Takahashi et
al’®, with slight modifications. The infected tissues were
homogenized using a manual glass homogenizer (Borosil,
India) in sterile marine phosphate buffered saline (PBS)
(1 g of tissue material in 1 ml PBS) and centrifuged at
2000rpm for 10min. The supernatant was filtered
through a 0.22 pm membrane filter and diluted to one
part of filtrate to 10 parts of PBS. This diluted extract
was injected intramuscularly into healthy shrimp at dif-
ferent concentrations (0.1, 0.05, 0.01 ml) in one set of
experiment. In the second set, experimental animals were
fed daily with infected materials at the rate of 5-10% of
body weight. In the third set, the infected animal extract
was dissolved in the experimental tank. Sterile PBS was
injected into the control experiments. Both control and
the experimental animals were given commercial formu-
lated feed.

Total Vibrio counts were determined using selective
media, viz., TCBS agar (thiosulphate citrate bile salts suc-
rose agar; Hi-media; Mumbai). Serial dilutions of water
and sediment samples were prepared using sterile 50%

La 1" 29'N

[ »
|
|
|

|
Long 19" 48" B

Bay of Bengal

|

o

: 2"@

® - Shrimp Farms

o

Study Arca

Figure 1. Map showing the study area of Vellar estuary.

1630

seawater. One ml portion of diluted samples was spread
plated on TCBS agar medium in triplicates. Plates were
incubated in an inverted position for 18-24h at 37°C in a
thermally controlled incubator. Vibrio colonies were
counted in plates containing 30-300 colonies and are
expressed as colony forming units (CFU) per gram of tis-
sue. For isolation, the suspected colonies were repeatedly
streaked on nutrient agar medium, and then the pure cul-
tures were stored in nutrient agar slants in a refrigerator
at 4°C.

Three experiments were performed to find out whether
feeding loose-shelled shrimps (P. monodon) with clam
and mussel meats would reverse the condition. The infec-
ted animals were collected from shrimp farms. They were
stocked individually in 501 capacity circular plastic
tanks, containing filtered seawater. The tanks were well
aerated and specimens fed with frozen clam and mussel
meats at the rate of 3, 8 and 12% of body weight, and in
the control experiment commercial formulated pellet at
the rate of 3, 8 and 12% of body weight was used. The
experiments were treated in a completely randomized
design having three replicates at each feeding level. Morta-
lity of shrimps, body weight and shell condition were
monitored biweekly. Each experiment lasted for four
weeks.

The loose-shell-infected animals were collected from
various shrimp farms and brought alive to the laboratory
in oxygen-packed polythene bags. The moribund shrimps
were dissected immediately and the gut, gill and abdo-
men tissues were separated. These were fixed in David-
son’s fixative for 24 h and then transferred to 90% alcohol
and processed using routine histological techniques6. Par-
affin sections of 45 um thickness were stained with He-
matoxylin and Eosin and examined microscopically.
Photomicrographs were taken using a wild MPS 46 micro
camera fitted with a Leitz laborlaxs microscope.

The infected animals were very soft, loose, often wrin-
kled and with lesions or blisters; they were weak for sev-
eral days. In some of the loose-shell affected animals,
Zoothamnium spp. and other epi-commensal were found
attached on the shell surface and gill regions. The stalk of
Zoothamnium spp. did not penetrate the cuticle of shrimps.
However, it could cause mortality due to its high infesta-
tion especially in the gills of infected shrimps affecting
respiration. Hameed' recorded a drastic reduction in the
rate of heart beat, and reduced circulation of hemolymph
in P. indicus larvae affected by Zoothamnium sp. Some
workers believe that considerable growth of Zootham-
nium and other commensals on the shell is an indication
that these shrimps had not moulted for sometime®, as the
Zoothamnium did not penetrate the host cuticle’ to cause
mechanical damage and could have been shed by moult-
ingm. Species of Zoothamnium are often associated with
the carapace, uropods, and pleopods of crustaceans'', and
have been found to infest pond-reared shrimps more inten-
sely as stocking density increased®.
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