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EFFECT OF SALIN'ITY ON LARVAL SURVIVAL AND DEVELOPMENT OF
THE MANGROVE CRAB METAFPLAX ELEGANS
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ABSTIACT

Larvae of Meraplax elegans were reared in the Jzboratory from haccking to firm crab stage, to
study the inflaence of saMnity at different concenirations from 10%, to 35%,. First zoea did not
survive bayond 2hr at salinity 10%,. Complete devzlopment occarred in salinities from 159%, to
35%,.. Thesurvival rates in 25, 30, 35, 20 and 15%, salinities were 609, 15%, 1%, 38% and 147
respectively, The intermoult duration of zoeal stages increased, when the sulinity increased or
decreased bsyond 25%,.. High survival and short davelopmantal period was observed in 25%,
indicating the optimum salinity for the larvae of Meraplax eleguns.

INTRODUCTION

Previous studies on the effect of salinity during
larval development of crabs show that each
species has specific optimum salinity for better
survival and growth, In tropical waters, a
few studies on the effect of salinity on larval
development of crabs such as Hereropmtope
indica, Neoepisesarma mederi (Selvakumar et
al., 1987, 1988), Cardisoma carnife x (Rajeadran
et al., 1987), Sesarma andersoni {Vijayakumar
and Kannupandi, 1987) and Metaplax distincia
(Krishnan and Kannupandi, 1987) clearly
indicate that the larvae of each species, bave
different optimum salipity and salinity
tolerance range. Hence, the present’ study,
reports the optimum salinity for the larvae of

Metaplaxe legans (Decapoda: Grepsidie)

which has 5 2zoe2] and a megalopa stuge
before attaining first crab stage (Pasupathi
and Kannupandi, 1898).

Thanks are due to the Director and the
authorities of Aamalsi University for the
encouragement and facilities.

13

MATERIALS AND METHODS

Ovigerous females of Metaplax elegans were
collected from the Pitchavaram mangrove
swamps (11°29° N - 79°49’E) and maintained in
the laboratory at 27+ 1 ppt and 281 1°C in a
smell plastic trought containing filtered sea
water. After hatching, the lurvae were reared
usirg techriques described by Costlow et al.
(1966). The larvce were rteared in 6 - test
salivities (10, 15, 20, 25, 30 and 35 ppt). Freshly
hatched Artemia nauplii were used as food.
The bowls were exsmined daily for exuvize

‘ mortality in all test series. Durution of zoel

stages and cumulative development in daya’ at
different salinities have been avalysed using
student “t* test,

RESULTS
In 10 ppt salinity all the zoeae died within
2hours. The development could be completed
orly in the remaining § test s livities. The

survival r.te of the Lrv.e of M, elsgans in. §
test salinities is preserted iu Tuble 1. It is
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clear from the Table that the maximum survival first crab stage was obtained on 17th day,
rate is at 25 ppt than in either lower or higher but 15, 20, 30 and 35 ppt salinities, the first
salinities, The overall survival rate from I crab was obtained only on 2lst, 18th, 15th
zoeae to first arab stage wag 607, and 23rd days respectively. The ‘i’ values

TABLE 1. Mean intermoult duration of zoeal stages I-V and megalopae of Metaplax elegans
along with standard deviation (SD) and variance (V) at different test solinities

Stage Salinity (5¢.)
15 20 25 30 38
T Zoea Mean 4,04 . 358 3.02 362 43l
SD 0,23 0.59 0.15 0.49 0.76
% 0.05 4 0.02 0.24 0.50
Numbet 1) 81 89 8l 24
I Zoea M 6.5 581 5.02 6.02 875
sDh 0.65 0.73 0.16 0.59 0.84
v 0.42 0.54 02 0.34 0.7
N 25 72 82 k% ]
I Zoes M 9,27 8.07 7.04 2.40 9.75
. sD 0.81 0.72 0.2 0.49 0.58
v 0.66 0,52 0.05 oM 0.32
N 22 v/ 80 2 3
IV Zoe M 11.68 10.23 9.02 10.76 12,5
' sD 0.49 0.46 0.17 0.4 on
v 0,24 024 0.03 0.19 0.5
N 8 68 70, 21 2
V Zoea M 15.03 13,36 12,06 14,03 1635
sD 0,63 0,73 0.22 0.46 0
v 0.42 0,53 0.05 0,21 0.3
N 16 42 60 20 y]
Megalopa M 21,2 19.53 17.01 194 b4
SD 0.47 0,65 0.13 0.51 -
v 0.23 0.42 0.02 0.26 —_
N 14 s 60 15 1

The intermoult duration was also affected as  for the differences in intermoult period between
aslinity increased or decreased beyond the different salinities are given in Table 2,
optimum salinity. In 25 ppt salinity, the :
average intermoult duration was shortest in . Discussion
allthe Slarval stages. The intermoult duration '
was increased and whole larval development The results indicate that the larvae of
took more number of days, when the salinity Meraplax elegans requires a specific optimal
was lower or higher. In 25 ppt salinity the salinity range for completion of development.
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Similar observations are also reported for a. well developed gills (Yang and McLaughlin,
number of species in temperate and tropical 1979), which are potential ssit absorbing tissue
waters and are listed in Table 3 for comparison. that would be advantages for the aurvival of

The present study also shows that tae rate of
development is slower in both lower and
higher salinities (15 ppt to 35 ppt) than the
optimum salinity (25 ppt).

larval and postlarval forms in various environ.
ments (Rebalais and Gore, 1985). High morta-
lity of larvae in the low salirities may be attri-
buted to prolongation of moulting as a result

TABLE 2. ‘¢’ value for the differences in mean days Jor mowlting of I zoea - I crab of Metaplax elegans

at different test salinities

T Zoea II Zoea

Il Zoea

IV Zoea VY Zoea Megalopa

Salinity

(%) N D t N D t N D

t N D ¢ N D

N Dt

15 37 404 25 2.5

LAl

4.60

2 1712

l‘$
n 22

o

2,66

8N
82 2.01
sone
11.04
33 240
(T2
529
B 24 431 b

39 3.02

162

30 8l

2.4 3 30

2.53

2.82

2.01

18 241
» .
2.03
68 216

16 338 4 62

L2
38

52
42 313 2.2

L1

307

L L]

292
4.95

1.01
0 198
“hre

6.0

3.03

161 433

21 236 3.28 15 33

e
432
6.5

1.1
2 27 2

2.04
4.0 1

DsDays
"“p < 02,

N=Number
‘P < .05,

The 100% mortality of the larvae in 10 ppt
salinity may be due to lack of osmoregulatory
mechanism wnlike aduit crabs which can
tolerats wide tranges of salinity (Costlow and
Bookhout, 1968). Unlike the zoezi stages,
the postlarva megalopa showed a wide range
of tolerance in all test salinities because of
well developed gills to regulate osmoregul:tion
(Foskett, 1977). Meg:lopal stiges of the
crabs belonging to the fimiles Xunthid e,
Grapsidse, Ocypodidue and Portwiidse have

tw't’ value
wp < O,

P < 004,

of difficulties in casting of old cuticle. The
hardening of new cuticle also takes too long
time, resulting in larval mortality due to osmotic
logs of importent ions (H.german, 1973).
Larval susceptivity to low sulinity cun be a
m:jor limiting fuctor in the distribution of a
species (Vernberg, 1983).

Low survivzl rate at higher salinities perhaps
m.y be due to the irubility of the Lrwe to
osmwregulute (Foskett, 1977), He further
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suggeated that since larvae lack a heavy exo-
skeleton hyperosmoticity in ali salinities may
be nscessary to provide turgor pressure to
ingure integrity of thin larval cuticle. Perumal

R. BALAGURUNATHAN AND T. KANNUPANDI

Thus it appears that lirvac of even the
closely related species of crabs irrespective of
habitats posseses different optimum salinity
to complets the lacval development which may

TABLE 3, Optimum salinity duving Jewiopmem of different species of crabs

Optimum
Species Salinity (%.) References
Carcer irvoratus Zoea 25-30 Johns, 1981
Megalopa 25.30 Sastry and McCarthy, 1973
Cardisoma guanfumi 30-38 Costlow and Bookhout, 1968
Hepatus epheliticus 35 Costiow and Bookhout, 1962
Hyas araneus 30-32.5 Anger, 1985
Menippe mercenaria 30-33% Ongand Costlow, 1570
Metaplax distincta 20 Krishnan and Kannupandi, 1987
Philyra corallicola 30 Krishnamurthy, 1987
Portunus spinicorpus as Bookhout and Costlow, 1974
Rhitkropanupens harrisii 15-24 Costlow et al., 1966
Sesarma cinereum 2.9, Costlow er af,, 1960
Sesarma quadrata 20.2% Rajendran, 1987
Uea pugtiator 30-35 Yernberg et al., 1973
Uea subcylindrica 3.20 Rabalais and Cameron, 1985
Cardisoma carnlfix 30 Rajendran et af,, 1987
Sesarma andersoni 2% Vijayakumar and Kannupandi, 1987
Neoepizesarma mederi 23 Selvakumar et af,, 1987
Heteropanope indica 30 Selvakamnar e af., 1988
Metaplax elegans 25 Present study

and Subramanian (1985) attributed that morta-
lity at low and high may perhaps be due to
0&MOtic stress i.e. rupture of cells at low salinity
due to hyperosmosis and shrinkage of cells at
higher salinities.

be attributed to genetic make up of each spc&ea
which probabiy influence the survival and
recruitment pattern.

Rergaences

»

Anom, K. 1985. Influence of salinity on larval
development of the spider crab Hyas arameus
reared in the laboratory. In: J. S. Gr%y and M, E.
Chnsuansen (Eds? Marine Biology of Folor Reglons

Effects of Stress om Marine organisms, John
Wllley & Sons. lad, pp. 463.474, .

BooxuouT, C, G, aND 1, D, CostLOW 1974,
development of Portunus spfnicarpus reared in
laboratory. Bull, Mar. Sel,, 24 : 2051,

Larvzal
the

Costiow, J. D, aAND C, G, BooxHOUT 1962, The
effects of environmental factors on farval development of
crabs, In: Biological problems in water poliution.
Third seminar, pp. 77-86.

AND 1968, The effect of environ.
mentzl factors on larval development of the land ¢rab
Cardisoma guanhumi Latreille. Amwer, Zoof,, § ; 399.410,



EFFECT OF SALINITY ON LARVAE OF MANGROVE CRAB

, ——— AND R. MoMROE 1960, The
effects of salinity and temperature on larval develog-
mant of Sesarma  cinereum (BOSC) reared in the
taboratory. Biol, Bull., 118 : 183-202.

s AND 1966, Studies
op the larval developnient of the crab Rhbithropanopeus
Aerrisii (Gould), 1. The effect of salinity and temperature
on larval development. FPhysiol. Zool,, 39 : 81-100,

, I K, 1977, Osmoregulation in the larvae
and adults of the grapsid crab Sesarma reticulatum Say,
Blol Bull., 153 : 505-526. '

HacprMan, L, 1973, Ionic regujation in relation
to the moult cycle of Crangon vulgaris (Fabr,) (Crustacea,
Natantia) from brackishwater, Ophelin., 12 141-149,

Jorns, D, M, 1981, Physiological studies on Cancer
irroratus larvae. 1. Effects of tomperature and salinity
on survival, development raie and size, Mar, Feol,
Progr,, Ser., 57583, -

KusanamUurTHY, M. 1987, Effects of salinity and
initial starvation on larval survival and development
of the inshore water crab Phifyra corallicola Alcock
1986. M, Phil. Dissertarion, Annamalai University.

KrISENAN, T. AND T. KANNUPANDI 1987, Influence
of salinity on [arval survival and development of the
mangrove crab Meraplax distincta H. Milne Edwards,
1852, Proc. Nail. Sem. Estuarine Management,
Trivandrum. pp. 373-376.

Ong, K. 8. ANp 1, D). Costiow 1970,  The effect of
salinity and temperature on the larval: development of
the stone crab Menippe mercenaria (Say) reared in the
laboratory. Chesapeake Sci., 11 : 16229,

Pasupatal, K, AND T, Kannupanpi 1988, The
zoeac, megalopa and first crab of the mangrove crab
Metaplax elegans De Man, cultured in the laboratory.
Mahasagar, 21 : 145.160.

PERUMAL, P, AND P. SUBRAMANIAN 1985, Effects of
salinity and copper on larval development in pistol
frawn Alipheus malobaricus malabaricus Fabricius,
ndian J, Mar. Sci., 14: 35.47.

RaBaLals, N, N, a¥D ). N, CaMeRon [985, The
offects of factors important in gemiarid environment on

i

the early development of .Uca subeylindrica, Blol. Bull.
168 : 15{7-160.

———— aNp R. H, Gore 1985, Abbreviated
development in decapods. Jw: Am, Wenner, A. A,
Balkeman, Roterdam (Bd.) Larval growsh, pp. 67-120,

RAIENDRAN, S. 1987, Effecis of salinity on develop-
roent and survival of the larvae of Sesarma (Sesarma)
Quadraia (Fabricus), M.Sc, Dissertation, Anmamalai
University.

RAZENDRAN, K., 5. AIMALKHAN AND R, NATARAJAN
1987. BEffects of salinity on zoea] development cf the
land crab Cardisoma carnifix (Herbst).  Proc. Natl.
Symp. Invt, Repro., Palani.

SasTRY, A, N. anD J. F, McCarTHY 1973, Diver-
sity In metabolic adaptation of pelagic larval stages of
two sympatric species of brachyuran crabs. Neth.
J. Sea. Res., T : 434.446,

SELVAKUMAR, 5., 5. AJMALKHAN AND R, NATARAIAN
1987, Effect of salinity on the development of larvae
and juvenile instars of Neoepisesarma (N) mederi (H.
Milne Bdwards), Indian J. Mar, Sei., 16 1 243-245.

- A AND 1988, Effect
of salinity on the development of larvae and juvenile
?xsta?l -gsf Heiteropanope indica DeMan. Mahasagar,

VerNperG, W, B. 1983. Responses (o estuarine
stress. Jn : B, H, Ketchum (Bd,) Essuaries and Enclosed
seas, Elsevier, Amsterdam, pp. 43.63.

, D. J. Decounsay anp W, I Rabagrt
1973, Synergistic effects of environmental variables on
larvae of Uea pugilator. Mar, Biol, 23 : 107.312,

VoaYARUMAR, G. AMD T. Kanwuparot 1987
Effect of saljnity on laboratory reared stages of
matgrove crald Seasarma andersoni, Proc. Natl, Symp.
Invt, Repro., Paloni.

Yane, W, T, aND P. A, MCLAUGHLIN 1979, Develop-
ment of the epipodite in the second mazilliped and gifls
in Lybinia erinacea. Crustaceana, Suppl, 8: 47-54,



