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Analysis of Condition Index in Polymesoda expansa (Mousson 1849)
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Abstract: The Condition Index (CT) is a method to measure overall health of fish and that has been applied to
estimate the effect that different environmental factors have on clam meat quality. The CT of local mangrove clam
Polymesoda expansa in Kelulit, Miri Sarawak was determined from October 2010 to November 2011. Condition
index that is generally used to characterize the physiological activity of organisms, varied from 1.8% in
December 2010 to 3.4% n October 2011, with low values observed during the spawning period. The clam
attained their best condition in quality of flesh weight during Tuly-October. Tn present study, the CT showed
a clear relationship with the reproductive cycle of P. expansa. However, no significant correlation (p=0.05) was
found between CT and the different physicochemical parameter of seawater. The data presented is necessary

for developing sustainable management strategies and broodstock selection for the species which 1s crucial

in aquaculture development.
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INTRODUCTION

The mud clam Polymesoda spp. from the family
Corbiculidae, 18 a typical mangrove bivalve which lives
semi-infaunally on the soft sediment that accumulates
around the roots of the mangrove trees (Ingole et al,
2002). The mangrove clam P. expansa (Mousson, 1849) is
a deep burrowing bivalve found mostly in the tidal flat of
Southeast Asia (Morton, 1976). Three species of
Polymesoda spp. has been reported from the Indo-Pacific
region; P. erosa, P. expansa and P. bengalensis
(Ingole et al., 1994). Due to their high protein content and
delicacy, mud clam is an important commodity in artisanal
fishery which 1s the mam activity in many i1slands of
tropical and sub-tropical regions (Meehan, 1982).

Reproductive cycles of marine bivalves comprise a
gametogenic phase, spawning and larval development
and growth. The cycle may be anmual, semiannual, or
continuous, depending upon the species and location
(Sastry, 1979). The reproductive cycle and spawming
season of bivalves can be studied both directly and
mdirectly (Adjei-Boateng and Wilson, 2011). The most
widely used direct method has been histological

preparations and the microscopic examination of

histological sections of gonads (Tintamas et al., 2009,
Al-Barwani, 2007 ; Sahin ef al., 2006; Retno et ai., 2005).
Indirect methods assess changes in condition that
may have a bearing on the physiological state of the
bivalve.

Condition Index (CI) have been employed by a
nmumber of authors to clarify the spawning season of
bivalves (Celik et al., 2012; Yang ef al., 2011, Park et af .,
2011; Clemente and Ingole, 2009). Various CI values have
been used in bivalve aquaculture which mainly served
two purposes. The first is on economic aspect, where the
index 1s used to designate the quality of a marketed
product and time for harvest. The second is on
ecophysiological aspect, in which the index 1s used to
characterize the apparent health or condition of a cultured
stock; and to summarize the physiological activity of the
animals such as reproduction, growth, mortality, parasitic
infection and secretion under the given envirormmental
conditions (L.i et al, 2009, Mladineo et al, 2007,
Mercado-Silva, 2005). Therefore the use of CI as an index
to measure reproductive output is a common practice in
the literature (Celik eral., 2012; Liet al., 2011, Al-Barwani,
2007). However, no worlk to date was performed to use CT
as an index to measure reproductive output of P. expansa.
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MATERIALS AND METHODS

Study area: Monthly samples of P. expamsa were
collected from October 2010 to Novermber 2011 at Kelulit,
Min mn Sarawak (03°58.649°N, 113°44.244°E, Fig. 1). During
sampling, in situ physicochemical properties of seawater
(temperature, salinity and Dissolved Oxygen (DO)) values
were measured using a WQC-24P multiparameter probe,
while water samples were taken for chlorophyll a analysis
which was determined by spectrophotometer (SQ-2800P)
following Strickand and Parson’s method (Parsons et al.,
1984). Live samples were collected and transferred to the
laboratory m cooling box for further analysis.

Condition index: Five specimens were processed monthly
1n the size range of 65-75 mm to determine the individual
total dry weight. The length was standardized during the
whole study period in order to avoid variation in CI which
resulted from different sizes of samples. The shell lengths
were measured to the nearest 0.1 mm with Mitutoyo digital
Vernier calipers (Fig. 2). Dry tissue weight and dry shell
weight were measured after drying them individually for
at least 48 h at 60°C. The Condition Index (CT) was
calculated according to Devenport and Chen (1987) and
the values were then divided into three fatness categories:

= Dry tissue weight

- x 100
Dry shell weight
where, when:
CI<2.0 (thin)
CI 2.0-4.0 (mnoderate)
CI=4.0 (fat)
RESULTS

Environmental parameters: Monthly variations in
seawater temperature, salinity, DO and chlorophyll a
concentrations are shown in Fig. 3. Water temperature
ranged between 27.7 and 31.6°C with a mimmimum in
January and a maximum in September 2011, Salimty and
DO remamed relatively stable throughout the year.
Seasconal variations in chlorophyll a were similar to
variations 1n temperature and reached a maximum
concentration of 7.9 mg 1.7 in October 2011. Chlorophyll
a was low during rainy season.

Condition index: A total of 55 individuals of P. expansa
samples were examined throughout the study period. The
mean shell length of the total samples during the eleven
months study period was 70.93+3.45 mm (SD). The month
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Fig. 1: Location of the sampling area where specimens of P. expansa were collected for this study
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Fig. 2: Biometric measurement of £. expansa for the total shell length
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Fig. 3(a-d) Monthly variations in (a) Temperature, (b) Salimty, (¢) Dissolved oxygen (DO) and (d) Chlorophyll a of the

study area

of October recorded the highest overall means value of
CI (2.7%) during both the 2010 and 2011 (CI = 3.4%).
The months of January and July 2011 shows the same
mean values of CT (2.7%) as the second highest after
October 2011 while the lowest mean CI value (1.8%) was
recorded during the month of December 2010 (Fig. 4).
In addition, the mean values of CI with 2.5% were
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recorded in  two months; November 2010 and
March 2011. The trend of mean CI values from Kelulit
showed a decreased in the last three months of 2010 and
started to increase back in January 2011. As the mean
values of CI were ranged from 1.8-3.4%, P. expansa
populations i Kelulit were categorized as moderate

(Table 1).
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Table 1: A comparison of CI of P expansa with other bivalves

Species Range (%) Area References
Mitiluy galloprovincialis 2.8-6.8 Sinop, South of the Black Sea Celik et af. (2012)
Gelate a paradoxa 2.2-7.2 Volta River Estuary, Ghana Adjei-Boateng and Wilson (2011)
Spisula solida 5.0-10.0 Fuzeta, Algarve, Southem Portugal Joaquim et ai. (2008)
Anadara inaequivalvis 4.2-10.4 Southeastern Black Sea Coast Sahin ef al. (2006)
Polymesoda erosa 3.04 Mahakam Delta, East Kalimantan Province Rizal (2010
Polymesoda expansa 1.8-3.4 Miri, §arawak, Malaysia Present study
The chlorophyll a, an indicator of phytoplanlkton
4.5 1 . .
404 biomass and a very well known source of food for bivalve
3.5 mollusks, was synchronizing with the CI during the
3.0 present study. Highest levels of chlorophyll a content and
254 : ;
@) ,',(5) ] CI matched very well during July-October 2011. It is
15 known that good condition values are the indicators of
1.0 1 accumulating nutrient reserves, particularly glycogen and
0'(5) T protein and gonadal development (Salun ef al, 2006;
Oct. |Nov.|Dec. Jan. |Mar.|May| Jun.l Tul. | Sep.l Oct. |N0V. Aldrich and Crowley, 1986). A correlation test was
2010 2011 performed between CI and the different physicochemical

Months

Fig. 4 Temporal variations in Condition index (CT) of
P. expansa at Kelulit.
Meand=SD, n = 55

Data presented as

DISCUSSION

Environmental parameters: The use of CI in reproduction
evolves simce reproductive cycle of marine bivalves is
regulated by an interaction of envirommental and
endogenous factors (Gosling, 2003). The influence of
environmental conditions on bivalve reproduction was
mentioned by several authors (Li et al., 201 1; Mladineo et
al., 2007), with the most important environmental stimuli
mfluencing bivalve reproduction are water temperature
and food availability (Ahn ef al., 2003; Berthelin ef al.,
2000; Sastry, 1979). In addition, according to Park ef al.
(2001), the effect of temperature could be direct, affecting
the metabolic rate of bivalves or indirect by affecting
availability of food.

In this study, the reproductive cycle of P. expansa
followed an annual cycle, comprising a resting stage in
Tanuary-July and gametogenesis, including ripeness and
spawning, during the rest of the year. The variations in
the temperature were not consistent with the variations in
the CT, indicating that temperature may not play an
important role in determining the gonadal development
and spawning of P. expansa. For bivalve populations that
experienced similar thermal regime, gonadal growth and
reproductive cycle were directly supported by the
availability of food m the environment and the levels of
nutrient reserves within the ammals (Li et al., 2011,
Gabbott, 1975).
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parameter of seawater, however, no significant (p=0.05)
correlation was found. This is typical in a stable tropical
environment where little fluctuations occur especially in
seawater temperature (Walter, 1982).

Condition index: The condition ndex 1s regarded as the
changes 1 the reproductive
development and usually correlates well with the mean
gonad index (Peharda er al., 2006; Ojea et al., 2004). Their
determination was suggested quick,
inexpensive, representative and responsive method to
assess broodstock reproductive state (Mercado-Silva,
2005; Gribben et al., 2004). In this study, the condition
index of P. expansa showed a clear seasonal cycle,

most  sensitive to

CVerl as  4a

decreasing during spawning and recovered back when the
gonad was 1n the resting and gametogenesis phases.
There are two peaks i CI were observed during annual
cycle (Fig. 4); major one in October 2011 and second one
i October 2010, Jamuary and July 2011. Gradually
decreasing CI from October-December 2010 and January-
May 2011 indicated significant loses in tissue weight or
reserves due to release of gametes (Salun et al., 2006).
The present study suggests that, the spawning
season of P. expansa at Kelulit mangroves 1s all year
around, with major events occurring during September-
December. Since the duration of the spawning period
varies mn a species occurring in different parts of its
geographic range (Clemente and Ingole, 2009), the range
of CT values for P. expansa in this study was relatively
within the range reported in the literature with those of
other bivalves (Table 1). The close correlation between
condition mdex and gonadal development indicates that
condition index is a good indicator for identifying the
gonadal maturity of P. expansa. This could be a useful
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and simple technique in the selection of broodstock for
future hatchery operations as it 1s less expensive and time
consuming compared to histological methods. Tn addition,
it also has the advantage of being easier to teach and
implement in basic shellfish enterprises (Adjei-Boateng
and Wilsor, 2011).

CONCLUSION

The data presented in this study provide valuable
mformation on the timing and initiation of spawmng in
P. expansa which is necessary for developing sustainable
management strategies and selection of broodstock for
aquaculture use. Thus, the present study supports the
use of CT as a potential indicator or reproductive cycles of
P. expansa.

ACKNOWLEDGMENTS

Authors would like to thank Universiti Putra
Malaysia for research grant (Research University Grant
Sheme-RUGS Project No: 9199876) to be possible for this
study conducted. Good comments and recommendations
from anonymous reviewers to this paper were much
appreciated.

REFERENCES

Adjei-Boateng, D. and I.G. Wilson, 2011. Body condition
and gametogemc cycle of Galatea paradoxa
(Mollusca: Bivalvia) in the Volta River estuary,
Ghana. Estuarine Coastal Shelf Scl.
10.1016/.ecss.2011.06.018.

Ahn 1Y, T Surh, Y.G. Park, H Kwon and K. 3. Choi et af,
2003. Growth and seasonal energetics of the
Antarctic bivalve Laternula elliptica from King
George Island, Antarctica. Mar. Ecol. Progress Ser.,
257: 99-110.

Al-Barwani, SM.,, 2007,
reproduction, growth, sex ratio and condition index n
Perna viridis (Linnaeus 1758) (Mollusca: Mytilidae).
Ph.D. Thesis, Umiversiti Putra Malaysia, Malaysia.

Aldrich, J.C. and M. Crowley, 1986. Condition and
variability in Mytilus edulis (1..) from different
habitats in Ireland. Aquaculture, 52: 273-286.

Berthelin, C., K. Kellner and M. Mathieu, 2000. Storage
metabolism n the pacific oyster (Crassostrea gigas)
in relation to summer mortalities and reproductive
cycle (west coast of France). Comp. Biochem.
Physiol. B: Biochem. Mol. Biol,, 125: 359-365.

]

Seasonal variations in

633

Celik, M.Y., 8. Karayucel, I. Karayucel, R. Oztuwrk and
B. Eyubogluy, 2012. Meat yield, condition index

composition of mussels
(Mytilus galloprovincialis Lamarck, 1819) mn Sinop,
South of the Black sea. I. Aqua. Food Prod. Technol.,
21: 198-205.

Clemente, S. and B. Ingole, 2009. Gametogenic
development and spawning of the mud clam,
Polymesoda ervosa (Solander, 1876) at Chorao Island,
Goa. Mar. Biol. Res., 5: 109-121.

Devenport, J. and X. Chen, 1987. A comparison of
methods for the assessment of condition m the
mussel (AMytilus edulis L.). . Moll. Stud., 53: 293-297.

Gabbott, P.A., 1975. Storage cycles in marine bivalve
molluses: A hypothesis concerning the relationship
between glycogen metabolism and gametogenesis.
Proceedings of 9th Euwopean Marine Biology
Symposium, October 2-8, 1974, Aberdeen University
Press, Scotland, pp: 191-211.

Gosling, E.M., 2003. Bivalve Molluscs-Biology, Ecology
and Culture. Fishing News Books, Oxford, UK.,
ISBN: 0852382340, Pages: 443

Gribben, P.E., I Helson and A.G. TJeffs, 2004
Reproductive cycle of the New Zealand Geoduck,
Panopea zelandica, in two North Tsland populations.
Veliger, 47: 53-65.

Ingole, B.S., L. Krslma Kumara, Z.A. Ansari and
A H. Parulekar, 1994. New record of mangrove clam
Geloina erosa (Solander 1789) from the West Coast
of India. . Bombay Natl, History Soc., 91: 338-339.

Ingole, B.S., S. Naik, R. Furtado, Z.A. Ansar and
A, Chatterji, 2002. Population charactenistics of the
mangrove clam Polymesoda Geloina erosa
(Solander, 1786) in the chorac mangrove, Goa.
Proceedings of the National Conference on
Coastal Agriculture, Apnl 6-7, 2002, ICAR, Old Goa,
pp: 211-212.

Tintamas, S., P. Chinnawat and T. Suppattana, 2009.
Reproductive cycle of Aradara granosa at pattam

and  biochemical

bay and 1its relationship with metal concentrations in
the sediments. Songklanakarin T. Sci. Technol.,
31: 471-479.

Joaquim, S, D. Matias, B. Lopes, W.5. Arnold and
M.B. Gaspar, 2008. The reproductive cycle of white
clam Spisula solida (L.) (Mollusca: Bivalvia):
Tmplications aquaculture and wild stock
management. Aquaculture, 281: 43-48.

L1, Q,L. Yang, Q. Ke and L. Kong, 2011. Gametogenic
cycle and biochemical composition of the clam
Mactra chinensis (Mollusca: Bivalvia): Implications
for aquaculture and wild stock management. Marine
Biol. Res., 7: 407-415.

for



FPak. J. Biol. Sci., 15 (13): 629-634, 2012

Li, Y., I.G. Qin, X. Li and K. Benkendortf, 2009. Monthly
variations of condition index, energy reserves and
antibacterial activity in pacific oysters, Crassostrea
gigas, 1n Stansbury (South Australia). Aquaculture,
286: 64-71.

Meehan, B., 1982. Shell Bed to Shell Midden. Australian
Institute of Aboriginal Studies, Canberra, ISBN-13:
9780855751319, Pages: 189,

Mercado-Silva, N., 2005. Condition index of the eastern
oyster, Crassostrea virginica (Gmelin, 1791) in
Sapelo sland georgia-effects of site, position on bed
and pea crab parasitism. J. Shellfish Res., 1: 121-126.

Mladineo, I., M. Peharda, S. Orhanovic, J. Bolotin,
M. Pavela-Vrancic and B. Treursic, 2007. The
reproductive cycle, condition index and biochemical
composition of the horse-bearded mussel
Modiolus barbatus. Helgol. Mar. Res., 61: 183-192.

Morton, B., 1976. The biclogy and functional morphology
of the southeast Asian Mangrove Bivalve,
Polymesoda (Geloina) erosa (Solander 1786)
(Bivalvia: Corbiculidae). I. Zool., 54: 482-500.

Ojea, I., A.]. Pazos, D. Martinez, S. Novoa, J.I.. Sanchez
and M. Abad, 2004. Seasonal varation in weight and
biochemical composition of the tissues of Rudifapes
decussates in relation to the gametogenic cycle.
Adquaculture, 238: 451-469.

Park, H.J., W.C. Lee, E.I. Choy, K. 3. Choi and C.K. Kang,
2011. Reproductive cycle and gross biochemical
composition of the ark shell Scapharca subcrenata
(Lischke, 1869) reared on subtidal mudflats in a
temperate  Bay of Korea.  Aquaculture,
322-323: 149-157.

Park, M.5., CK. Kang and P.Y. Lee, 2001. Reproductive
cycle and biochemical composition for the ark shell
Scapharca broughtonii (Schrenck) in a southern
coastal bay of Korea. I. Shellfish Res., 20: 177-184.

634

Parsons, TR., Y. Maita and C M. Lalli, 1984. A Manual of
Chemical and Biclogical Methods for Seawater
Analysis. Pergamon Press, Oxford.

Pecharda, M., I. Mladineo, J. Bolotin, L. Kekez and
B. Skaramuca, 2006. The reproductive cycle and
potential protandric development of the Noah's Ark
shell, Arca noae L.. Implications for aquaculture.
Aquaculture, 252: 317-327.

Retno, H., I. Widowati and Y. Ristiadi, 2005. Gonad
histology of Polymesoda erosa (Bivalvia:
Corbiculidae) from Laguna Segera Anakan. Bull
Oceanogr., 10: 119-125.

Rizal, 5., 2010. The utilization of brachiswaterpond
for experimental test for mud clams culture
Polymesoda erosa (Solander, 1786) n Mahakam
Delta, East Kalimantan Province. M.Sc. Thesis,
Universitas Diponegoro, Semarang,.

Sahin, C., E. Duzgunes and I. Olumus, 2006. Seasonal
variations and gonadal
development of the introduced blood cockle anadara
inaequivalvis (bruguiere, 1789) in the southeastern
black sea coast. Turk. T. Fish. Aquatic Sci., 6 155-163.

Sastry, AN, 1979. Pelecypoda (excluding Ostreidae). In:
Reproduction of Marine Invertebrates, Giese, A.C.
and T.S. Pearse (Eds.). Academia Press, New York,
pp: 113-292,

Walter, C., 1982. Reproduction and growth in the tropical
mussel Perna viridis (Bivalvia: Mytilidae). Kalikasan,
Philippines. I. Biol., 11: 83-97.

Yang, H.S., D.H. Kang, H.S. Park and K.S. Choi, 2011.
Seasonal changes m reproduction and biochemical

m condition mndex

composition of the cockle, Fulvia mutica (Reeve,
1884), in cheonsu Bay off the west coast of Korea.
T. Shellfish Res., 30: 95-101.



	629-634_Page_1
	629-634_Page_2
	629-634_Page_3
	629-634_Page_4
	629-634_Page_5
	629-634_Page_6
	PJBS.pdf
	Page 1


