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Male reproductive system and spermatogenesis in
the deep water crab Charybdis smithii McLeay

(Brachyura : Portunidae)

C.P. BALASUBRAMANIAN* AND C. SUSEELAN
Central Marine Fisheries Research Institute, Cochin-682 014, India

ABSTRACT

Morphology of male reproductive tract and spermatogenesis of the potentially
commercial deep water erab Charybdis smithii were studied in specimens obtained
during the cruises of Fishery Oceanographic Research Vessel Sagar Sempada in
the Indian seas. Male reproductive tract is composed of testis, vasa deferentia,
ejaculatory duct and external penis. Vas deferens is classified into anterior vas
deferens (AVD), middle vas deferens {MVD) and posterior vas deferens (PVYD). The
tubular testis comprises numerous acini or seminiferous lobules arranged around
central seminiferous duct. The spermatogenesis involves the progressive reduction
of cytoplasm and only one developmental stage was found in one seminiferous
lobule at a time. The simple ellopsid spermatosphores are lodged in the AVD.
The epithelial cells in the proximal portion of AVD are cuboidal whereas distal
portion of AVD has columnar epithelial cells.

Introduction

The deep water crab Charybdis
smithii occurs in commercially exploit-
able quantities in several regions of
Indian Exclusive Economic Zone (Silas,
1969; Mohamed and Suseelan, 1973;
Sulochanan et al,, 1991). The occur-
rence of this species has often been
reported from Indian waters in recent
years, yet the published information
dealing with its biology, ecology and
population structure has remained scant.
Aspects of reproductive biology of fe-
males and feeding habits have been
reported by Balasubramanian and
Suseelan (1998a, 1998b). In crusta-
ceans male reproductive biology and
physiology is not well understood as

that of females (Aiken and Waddy, 1880}
and even less in the case of deep water
species, In this paper we report mor-
phology of the male reproductive tract
and the process of spermatogenesis.

Materials and methods

Crabsz for the present study were
obtained during cruises of Fishey
Oceanographic Research Vessel Sagar
Sampada in the Indian Exclusive Eco-
nomic Zone and contiguous waters.
Live male crabs trawled by the pelagic
trawl and bottom trawl (Panikkar, 1990}
were used for this study. Gonads and
vasa deferentia of 50 male crabs (35-70
mm carpace width) were used for gross
morphology and histological studies.
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Moarphitogy of the reproductive trael
wan studiod by dissecting mudare crabes,
For histolomost stuadies pavts of testicu-
Lar lobes and vasa deferenta were fived
in Bouin’s Auid for 24-d5 h These
tiswsues were Then debydrated in ascend-
ing series of cihanol, ombedded o
paralfin {melting point HH-62"Cr and
serially seetioned oL 6-5 pnvand stained
with Thorms haemabsvim and cosin

Results

Male  reproductive
spatfiid i bilateral and eomposed of
testis, vada doterentia, ejaculatory duct
and externnt penis (P 25 The first
and second dabdomnal appendaves are
highiy modified to function as copula-
tory organ,  Boiaimature grabs lhe
teshic is rathee tnconspicuoss and dilf-
cibl o muake oui dissecton, Maoture

syatom  of O

Charhdiv sothin, General veprosen-

Fis 1.
Lation of the stages of spermstngenesis
aduli ke SEEEperntagesia, 18-
primary speenutoovices, 8BS secondary sper-
mutocytes, ST apernudide, S <oy, n-hap-

crih

lopd, diedpbont,

teslis has the appearanee of siender
while conveluted fuhe foean width =
2--3 s 10w sandwitehed between
the hvpoderniis of Lthe carapace and the
hepatopunercas. The distal portion on
either side s bord aleny The anterior
barder of the carapace. A short erosshar
Joins the testis of Lhe Dwo sides, a litthe
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Fig, 20 Charyhdis smitle - Mate reproductive
systent Testls, AVD-anterior, vas deferens,
MYD-mendian vas deferens, PVIlpostertor
vits deforens, Bcjaeatatory duet, Popenis

ahewd ol the middle of the carapace,
Vas deference is composed  of Lhree
regtons o anlerior vas deferens (AVID),
middic vas delerens (MY and poste-
rior vas deferens (PVD), The AVTY are
white, tightly eolled and Iving on either
side of the median line of cephalothorax
posterior to the dorsal part of the
stomach, The sltender transfuscent and
delicate anteriormuost ecoils of AVD s
bound by thin but strong membrae
and cannot be separated  or straight-
encd by disseclion. The colls nerense
in size posterio-ventrally and lead into
the middle vas deferens. The PVD s
massive for its proximal part, but
gractually narvrow before opening to the
vlactlatory duet. The ejaculatory duct
arizes hehind the PVD as narrow tabe
which passes throuph the musculature
of the Aifth walking leg and opens Lo Lhe
base of coxal scgment throuph penis.
The penis is slender weak tobe with
diameder ranging from 1.6 to 18 mm
and length 6-8 mm. Bach ponis passes
into the arterior proximal foramen of
the first pleopod, which serves as the
functiomal  intromitant  organ. Tha
sceond  pleopad s inserled indo the
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posterior foramen of the first pleopod
and it forees semen and spermeiophors
throph the fiest ploopod,

Phe teseis i cusenlially a tubolar
organ compused of namerous acini or
follicle (= seminiferous fobulest which
are areanged aronnd a central semitn-
ferows duct or colleeting tubule (e 1§
testis Lies Bwn
premibrane  and o
fghretitar connective

The wall of
delicate surface
crenated bover of
tinsue around most of its periphery but
abways show confluenee ol ity contents
with newhibauring fallicle o seminifor-
ous duct. The semintforous ot varios
from 40 1o 300 pm in dianeter and lined
wilh columner opithobial colls. Thes
ducl cmplics intn the vas deforens,
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Spermatlogenesis

The development of male gamoetes
from  spermatogonia throwgh prinmvary
and secondary spermatocytes to spoer-

Fig. 4. Actinas showing spermatogonia 1500
aret primary spermibocyles (5 G 4000

matids takes place in the tollicles. The
varions stnges of spermatogencesis aro
summarised 1n Fig, 10 In the immature
crabh, the whole testis is occupied by
spermatogonia,  In maturing/mature
stages of gonad, the spermatogonia can
he seen v groups in the periphery of
somintferous  lobule (Fig. 4). Sper-
matoponia cither divide mitoticaliy to
p!‘i}\fidt'? mers Spc-_\rm:11‘..t!g{ml':-l or enter
meiotie prophase and become primary
apermatoeytes (Fig 4} Seeondary spor-
matoeytes form at the end of first
metetic division {Fig. B) and spermatids
resull. ab the end of sccond meiolic
division {Fig, 61

The spermatogonia has large granu-
birnocletvarying in size from 7--10/um in
dinmeter. Their nueleohi are well devel-
oped and eyloplasm of spermatogonia is
represented by thin coginoplnlic covering.
The primary and secondary spermato-
eyles hinve mare condensed nuclei and
theyarcamaller than the nuclel of sperma-
toponia. Newly lormaoed spermatids have
dense basophilic nuelet and smalier
anount oi eytoplasm. The nuelet of spoer-
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matocybes weasured BH-6 um. Fingshed
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oped spermatids. Appoarance of matare
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iFig, 6% Simnee spermaiegenia involves
progressive reduction of cvtoplasm and
condensation of chromatin to produce
spormatocyles, the spermatoponia cells
are found to be larger than the spermato-
eytes, The spermatoeytes in Lurn are
Firger than the spermatids. The cells
within each follicle appesar in the same
stape of spermatogenesis and those in
adjacent follicle tend to be in closely
related phases.

[

Figg, 7 Cross section of proxinad poriiom ol
anterior vas deferens, Many portions of vas
deforens are apporent (x 104y

A transverse section of voiled mass
ol AV ix shown in Fig 7. The difforent.
portions ol AVID which have come in Lhe
plane ol section are represenied by
many  circles,  Numerous  elbipseidal
masses  surrounded by Unn
willed spermatophore are contained in
the lumen (Fig 8 & 91 and this portion

YRt
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Fige T Celamunae cipihelinm (EC ol disial
resrian of anterior vos defereons, Nuoclews i
apparent in he cells farrow ! i 4000

wis only incomplete, GJoshy and Khannn
(1982 could net find any lobation and
eack incomplere lobe is divided inta
many acini or seminiferous lobuales, The
present specics showed incomplefe o
hation and cuch of the incomplete lobes
s divided into many acini, There is a
distinel semintferous duet and all the
fobules have access to the swue either
dircctly or threugh other lobulos, In P
hoolooense Jdoshi and Khanngy (1082)
could not come across any  distinet
seminiferomns duct, where the seminifer-
ous tebule directly opens inte the vas
The: duct in
some ease has been reported to be
bhranched as noted by Cronin £ 19475 in
€ sepides,  In the prosent species,
however, no indicalion of branching of

deferens, sproiierons
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seminiferows duck wis obgerved. Though
nvany duet
could boe seor 1t s seetion, it could be

porlions o seminilerous

due 1o Lhe luoping of whole testis as
sugpested by Ryan (1967,

Structural and ultrastractural stud-
los of spermatogenesis o crustacean
specics of different taxonomic group
iKing, 1948 Atken and  Waddy, 1950,
Johmngon, 1980 hove led o the Andiog
that the process is basically similar in
all species. Spermatogenesis of decapud
can be synchronous or asynochronomes
depending on the species (Krob ef al,
19921 In synchronous gpecies only one
developmental stage occur coneurrently
in one seminiferouz fobule,  Present
study ndicates thalo O smthii is a
synchronous species as in the case of
most brachyuran craby, and penserd
shreimps (Johnson, 1980; Melville-Smith,
1987 Lu ef of., 1973 Asynchronous
development has been reporied in ihe
brachyuean crab Menippe mercendaria
Binfurd, 191310 and  penacid  shreimp
Stovonia tngentis (Shipelawn and Clarl,
T4,

Thaourh the process of spermatoge-
rosis is basicntly simitar in all deciapod
erimstacenns, Lhe fommation of spermato.
phores does 1ot always follow the same
in adl. In some group of decapods, fina!
maturation  ceenrs afler spermatids
leave the testis (Kol of af., 198920 In
€ smdthid) however, the development off
spermatuzoas eontinues as the cotls are
transported towards vas delerens. Theeo
peneral types of spermatophores have
Been recognised in decapods, .o spheri-
cul or vitupsid, twbular and pedunculate
ol ef of, 19925 Comparative mar-
phology  of  decapod  spermatophores
sugrest their relalionship with fertiliza-
Lron (Tma and Subramonimn, 1954,

Deeapod  which  carey oul extorngd
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mating and fertilization developed
greater complexity in the formation of
spermatophores to protect the sperm
mass as effectively as possible (Demestre
and Fortuno, 1992). In brachyuran
crabs with internal fertilization, the
simplest type of spermatophore is found
(Subramoniam, 1991). In the present
study the ellopsid spermatophore was
observed and Uma and Subramoniam
(1984) have also reported similar type
of spermatophore for inshore portunid,
Scylla serrata. The proximal part of the
AVD) ig made up of cuboidal epithelial
cells and distal part is made up of
columnar epithelial cells.  Finding
similar pattern in S. serrafe Uma and
Subramoniam (1984) suggested that
histological variation between the two
regions of AVD is associated with the
production of different secretory sub-
stances for the formation of sperma-
tophore.
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