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Effect of Brooding Temperature on Larval Quality of Mud Crab

Scylla serrata

ZHU XiaofMing , LI Shaofjing , JIN Jiaaneng (Department of Oceanography &. Institute of Subtropical
Oceanography, Xiamen University, Xiamen 361005,China). Acta Ecologica Sinica,2002,22(10) :1629~1634.
Abstract: Mud crab Scylla serrata farming has been going on for at least three decades in south China.
especially in recent decade, but it has not reached even its optimum potential. The major constraint for
further expansion of mud crab culture is the limited supply of crab ‘seed’. Mud crab culture still depends
on wild-caught crablets, but its quantities are not sufficient to meet demand even at the current size of mud
crab culture farming.

There is a great need to develop a hatchery technology for the mass production of seed to meet the
demands of mud crab farming. Mud crab culture research, particularly larval rearing, has been conducted
at Department of Oceanography, Xiamen University over ten years. It has been obvious that production of
eggs and newly hatched larvae is not an issue affecting the hatchery success of mud crab. Mature female
broodstock and its cultivation is one key of successful larval rearing. Quality of newly hatched larvae or
their inherent viability is regarded as a main issue influencing the success of hatchery production. The
nutrition for broodstock was shown a considerable effect on gonad growth and fecundity, hatching and
larval quality. But little is known of ecological factors such as temperature, light, salinity, bottom
substrates, etc. that influence larval quality. If readily measured criteria could be used to predict the
subsequent performance of larvae, it would improve the consistency of production and reduce the resources
expended on larvae of inadequate viability.

The objective of this investigation is. firstly, to determine the effect of brooding temperature on dry
weight and energy of newly-hatched zoea-1 of Scylla serrata, and on larval survival and development, and

secondly to formulate a criteria that can be used as a judgement of newly hatched larval quality. Dry
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weight and energy content of newly hatched larvae of 17 broods which come from the different seasons and
culturing at the different brooding temperature were measured. The embryonic development, larval
production and larval development (under normal rearing conditions) from the different batches were
observed.

Mature female were collected from coastal water or shrimp pond. The broodstock tank (6.5X4X 2
m®) is with sand-covered bottom and flow through seawater. The tank is maintained under low light
conditions and temperature is 25C to 32 C, salinity ranges between 25 X 107 '* and 32 X 10 ". The
stocking density is 2~3 crabs/m?*. The broodstock are fed twice one day. in evening and in morning. The
diet is consisted of crustaceans, molluscs and fish. Following ovulation the crabs were removed from
broodstock tank and maintained individually in 1000 dm?® tanks with fresh seawater and no diet. After
hatching, larvae are collected for dry weight and energy content measurement and estimates of unhatched
eggs, prezoea, dead zoea are made. The live zoea is transferred to rearing tank and the stocking densities
of the larvae are about 200/dm®. Seawater is settled, filtered, and formed green water by adding unicell
algae (<C10" cells/cm®). The tank is maintained under low light conditions at zoeal stage and temperature is
25C to 32 C. Salinity ranges between 25X 10 '* and 32 X 10 . Zoea-1 to Zoea-2 is fed with rotifers
( Brachionus plicatilis) » Zoea-3 and following stage larvae is fed with Artemia nauplii. Nutritive value,
especially for highly unsaturated fatty acid (HUFA) of rotifers and Artemia nauplii could be elevated
through nutritional enrichment.

The embryonic development of mud crab is expedited with brooding temperature rising, embryonic
developmental time is short under high brooding temperature. And there are no specific relations between
dry weight (DW), or energy content (EC,]J/mg) of newly-hatched zoea-1 and brooding temperature. But
effects of the daily difference in temperature during embryonic development on dry weight. energy (E,
J/ind) of newly-hatched zoea-1 are obviously, and larval survival and development are affected
subsequently. When the daily difference in brooding temperature =2 C . three phenomenon will detected.
First, mud crab embryonic development or hatching is irregular, the proportion of prozoea and died egg
production is higher. second, the newly hatched zoea-1 could not exuviate to zoea-2. Third, the energy
content of newly hatched zoea-1 is lower than 0.10 J/ind. The newly hatched zoea-1 which dry weight is
lower (<(6.0 pg/ind)and energy content is high (=25 J/mg) of mud crab could not exuviate to zoea-2
when brooding temperature (=30 C) and the daily difference in brooding temperature (=2 C) is high
during some day of brooding time. There some exceptions that the newly hatched zoea-1 which dry weight
and energy content is lower could not exuviate to zoea-2 when brooding temperature is normal. this may be
related with quality of berried female mud crab.

There are three characters of abnormal or poor quality newly hatched zoea-1 of mud crab: (1)Dry
weight is low and energy content is high. (2) Energy and energy content is also low. (3) Dry weight and
energy is also low. There are no certain relations between dry weight or energy of newly-hatched zoea-1
and difference in brooding temperature. But the probability of (DW X E) <C0. 75 of newly-hatched zoea-1
increases significantly when the daily difference in brooding temperature =2 C , and viability of the larvae
is worse. (DW X E) of the newly hatched larvae might be an indicator of larval quality or viability.
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Table 1 The dry weight (DW,pg/ind) and energy (E£,]/ind) or energy content(EC,]J/mgDW) of Scylla serrata newly
hatched larvae from different batch
T DW E EC DWXE
Date [@(eD) (d (pg/ind)  (J/ind) (J/mg)
1999-04-19 24.5+1 12 6.32 0.118 18. 68 0. 746 m
1999-09-03 2940.5 9 6. 20 0.159 25.69 0. 986 M C,1%
1999-09-21 30+1 8 4.07 0.121 29. 62 0.492 7,
1999-09-28 3042 7 3.57 0.119 33.22 0.425 7,
1999-10-20 261 12 10. 03 0.175 17. 48 1. 755 Zs
2000-05-16 2640.5 11 11.3 0.132 11.69 1.492 C 25%
2000-05-17 2840.5 9 8. 40 0.113 13.48 0. 949 C 30%
2000-05-29 27+£2.5 9 5. 60 0.073 12.98 0.409 7,
2000-05-29 27+2.5 10 7.00 0. 090 12. 88 0.630 Z;
2000-05-30 274+0.5 10 9. 80 0.125 12.78 1.225 * % C 3%
2000-06-02 27.542 10 8. 60 0. 097 11.29 0. 834 7
2000-06-04 28.5+2 9 8. 20 0. 095 11.58 0.779 Zs
2000-06-07 27+2 10 8. 80 0.099 11.31 0.871 Zs
2000-06-10 2941 8 9.33 0.175 18. 74 1.633 * C 5%
2000-06-11 29+2 10 4.67 0.136 29. 21 0.635 Z;
2000-06-12 2941 8 12. 20 0.222 18. 18 2.708 * C 1%
2000-06-25 261 12 9.25 0.153 16.57 1.420 * C 5%
* 3% % Ly—>7s H = C ;C
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