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Note

Chromosomes of the marine prawn Parapenaeopsis

stylifera
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Central Institute of Fisheries Education, Versova, Mumbai - 400 061, India

ABSTRACT

A chromosomal study was conducted on a marine prawn, Parapenaoepsis stylifera.

The metaphase spreads were prepared from the hepatopancreatic tissue.

The

species possessed a modal diploid number (2n} of 74 chromosomes, FN = 110. The
karyotype comprised of 1 metacentric, 18 submetacentrie, 1 subtelocentric and 17
acrocentric pairs. The size of the chromosome ranged from 1.8% to 9.84 pm. Sex
chromosomes were cytologically indistinguishable.

India is the largest producer of
shrimps through capture fisheries, shar-
ing over 10% of the total global capture
shrimp output. Parapenaeopsis stylifera,
popularly known as “Karikkadi” consti-
tutes an important shrimp fishery along
the west coast of India. It contributes
about 18% by volume to the total
shrimp landings of the country

‘Karyological information is useful
for cross-breeding, chromosome engi-
neering and taxonomical studies of
crustaceans, particularly shrimps and
prawns. However, studies on the
chromosomes of prawns and shrimps
have been very limited since crustacean
chromosomes are more in number and
small in size. Some important cytologi-
cal investigations on crustaceans have
been made in the past, to cite some,
Murofushi and Deguchi (1990), Ahmed
and Nayak (1991), Justo et al. (1991),
Xiang et al. (1994), Lakra and Kumar
(1995), Kumar and Lakra (1996), Lakra
(1897) and Campos-Ramos (1997). This
paper is perhaps the first detailed

information on the chromosome number
and the karyotype of P stylifera.

The study was conducted on adult
individuals collected off Versova, a fish
landing centre of Greater Mumbai,
India and reared in the wet laboratory
of the Central Institute of Fisheries
Education, Versova, Mumbai for one
week. The specimens were treated with
0.004% colchicine for 10 hours during
night and hepatopancreatic tissue was
taken out. The hepatopancreatic tissue
was kept for hypotonic treatment in
0.9% sodium citrate for 70 minutes at
room temperature, It was then trans-
ferred to Carnoy’s fixative with three
changes at an interval of 15 minutes.
The metaphase slides were prepared
from the fixed tissue following
Kligerman and Bloom (1997). The
slides were stained in 6% Giemsa in
Sorenson’s phosphate buffer for 30
minutes and differentiated in distilled
water, The well-spread metaphase
plates were photomicrographed using
Olympus BHS-313 microscope.
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TaBLE 1. Averages of ten cell spreads of metaphase chromasome measurements and classification of
Parapenaeopsis stylifera

Pair Length of chromosomes {um) Relative Arm Centro Type
No. length ratio metric of chro-
Long Small Total {BRL %) (AR) index mosome
arm arm length +3.D. = 8.D, {CI}£8D.
1 3.03z007 3.03+£007 6.08x015 3.23x008 1.00 £ 0.03 50.00£0.3 M
2 53010 3.03£007 B33+013 444007 1.75:x005 36.37x07 M
3 795007 189+005 984:+020 525x0068 420x010 1920204 ST
4 417+0.05 227T+0.06 644+008 343004 183+005 3524108 SM
5 4170056 1892005 605+£005 323:002 220+£007 31.23x08 M
6 379008 1.89 £ 0.05 568007 3030086 200004 3327105 SM
7 4.54+008 1.89+005 643 +010 343005 240007 2940206 sM
§ 454008 1.51+£005 605+005 323002 300003 2495+ 0.7 SM
9 379x008 151+005 B530+0.10 283006 250009 2849204 5M
10 454 +008 265004 719010 3.84z:006 171003 36.85+0.3 SM
11 454+ 0.08 227006 681002 363x0056 200x004 3333:08 SM
12 464+0.08 1.89+005 ©643+010 343005 240007 2939+ 05 SM
13 454+£008 1.51+005 605005 323002 300£003 2495+ 0.7 SM
14 3.03:x007 114£010 417009 222005 265020 2733109 SM
15 379:008 1.14+010 493:£007 263x004 332020 2312209 SM
16 341+£005 151+006 492:£008 263004 2264007 3069108 SM
17T 417+ 0.05 1.51+0.05 568 +0.07 3.03:008 276025 265808 SM
18 3.79+£008 189:005 568+007 3.03x008 200£0.04 3327205 SM
19 3.41+0.05 1.89 £ 0.05 530010 283006 1.80+ 006 3566x08 M
20 341:x005 1.51 £ 0.05 492+008 2632004 2.25:007 30,69+038 SM
21 417005 - 417+005 2222002 - - A
22 3.41x0.05 - 341005 1.82x002 - - A
23 4.54:008 - 454008 242+0.04 - - A
24 3.79x008 - 379:008 202x004 - - A
25 341006 - 341005 1822002 - - A
26 341x0.06 - 3.41x005 1.82+002 - - A
27 454+0408 - 4.54 £ 0.08 2.42 £ 0.04 - - A
28 454 £0.08 - 4.54 + Q.08 242 £ 0.04 - - A
29 3.03+0.07 - 303007 182z0.04 - - A
30 4.92:004 - 492004 262003 - - A
31 454x0.08 - 454 +£008 2421x0.04 - - A
32 4.54x0.08 - 454 £0.08 2421004 - - A
33 417:x005 - 4,17 £ 0.06 2,22 20.02 - - A
34 3792008 - 399:008 202x0.04 - - A
35 3.79x008 - 3.79 £ 0.08 2022004 - - A
36 265:0.04 - 265004 1412001 - - A
37 1891005 - 1890058 1.01x0.01 - - A




Chromosomes in Parapenaeopsis stylifera

A total of 71 mitotic metaphase
plates were examined for determining
the diploid chromosome number. The
modal diploid number was found to be
74. The karyotype comprised 1 meta-
centric, 18 sub-metacentric, 1
subtelocentric and 17 acrocentric pairs.
The size of the chromosome ranged
from 1.89 to 9.84 pm. The fundamental
number (FN) of arm value was found to
be 110. The morphometric data and the
ideogram are shown in Table 1 and Fig,
1, respectively, The second pair of
chromosomes which are submetacentric
can be used as marker chromosomes as
it is conspicuously larger in size.
Another interesting feature is the pres-
ence of non-staining regions (hetero-
chromatin) in the 18% pair of the
chromosomes. It is opined that these
are the regions of nucleolar organizers
(Agnese et al., 1990).

Murofushi and Deguchi {1990} have
reviewed and discussed the diploid
chromosome number of 72 species of
decapods (31 Macrura, 8 Anomura and
33 Brachyura) and possible karyotype
evolution of 17 species (8 Macrura and
9 Brachyura). The diploid chromosome
numbers of these species were distrib-
uted between 68 and 376. The chromo-
some number of six species from family
Penaeidae has been reported by them,
Their diploid chromosome number
ranged from 68 to 92. The diploid
number (2n = 74) of P stylifera falls
within the range of penaeid species.

Fig. 1.- Ideogram of P stylifera.

3567

Acknowledgment

The authors are grateful to Dr.
S.AH. Abidi, former Director, Central
Institute of Fisheries Education, for
providing research facilities.

References

Apgnese, JE, T Oberdorff and C. Ozouf-
Costaz 1990. Karyotypic study of some
species of family Mochokidae (Pisces,
Siluriformes). Journal of Fish Biology,
87 :375-381.

Ahmed, M.J. and B. Nayak 1991. Chromosome
number in twenty five species of Indian
decapod crustacean, Chromosome Infor-
mation Service, 50:21-23.

Campos-Ramos, R. 1997. Chromosome studies

on the marine shrimps  Penaeus
vannanmei and P californiensis
(Decapoda).  Journal of Crustacean

Biology, 17(4): 666 - 673.

Justo, C.C., M. Murofushi, K. Aida and I
Hanyu 1991. Karyological studies on the
freshwater prawnn Macrobrachium
rosenbergii. Aquaculture, 97 : 327 - 334,

Kligerman, A.D. and S.E. Bloom 1977. Rapid
chromosome preparations from solid
tissues of fishes. Jour Fish. Res. Bd.
Can., 34 :266-269.

Kumar, P and WS, Lakra 1996. Somatic
chromosomes of the black tiger prawn,
Penaeus monodon {Penaeidae: Crusta-
cen). Bulletin of Marine Science,
59(3}: 556 — 5b9.

Lakra, W.S. 1997. Chromosomes of the marine
prawn, Metapenaeus affinis (H. Milne
Edward). Indian J Fish., 44{3):287-
290.

Lakra, W.S. and P Kumar 19895, Studies on
the chromosomes of two freshwater
prawns, Macrobrachium idefla and M.
scabriculum (Crustacea, Decapoda,
Palachronidas). Cytohios 84:147 - 156,



Mukesh K. Sharma and WS. Lakra 358

Xiang, J., R. Lin and L. Zshou 1994. Chro-
type evolution in decapod crustacean. mosomes of marine shrimps with special
In ; Proc. Second Asian Fisheries Forum, reference to different techniques. Aquac-

Asian Fisheries Society, Tokyo, Japan, ulture, 111:321p.
p. 549 - 553.

Murofushi, M. and Y. Deguchi 1990. Karyo-



