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Effect of Brooding Temperature on Larval Quality of M ud Crab

Scylla serrata
ZHU XiaoM ing, L | Shao-Jing, JN Jian-Feng (© earmentd Oceanography & Instituted Subtrapical
Oceanography, X iamen U niversity, X iamen 361005, China). A cta Ecologica Sinica, 2002, 22(10): 1629 1634
Abstract: M ud crab Scylla serrata farm ing has been going on for at least three decades in south China, es
pecially in recent decade, but it hasnot reached even itsoptimum potential Themajor constraint for fur-
ther expansion of mud crab culture is the Imited supply of crab® seed’. M ud crab culture still dependson
w ild-caught crablets, but its quantities are not sufficient to meet demand even at the current size of mud
crab culture faming

There is agreat need to develop a hatchery technology for themassproduction of seed to meet the de-
mandsof mud crab faming M ud crab culture research, particularly larval rearing, has been conducted at
D epartment of O ceanography, Xiamen U niversity over ten years It has been obvious that production of
eggs and new ly hatched larvae is not an issue affecting the hatchery success of mud crab M ature female
broodstock and its cultivation isone key of successful larval rearing Quality of new ly hatched larvae or
their inherent viability is regarded as amain issue influencing the successof hatchery production The nu-
trition for broodstock w as show n a considerable effect on gonad grow th and fecundity, hatching and larval
quality. But little is know n of eclogical factors such as temperature, light, salinity, bottom substrates,
etc that influence larval quality. If readily measured criteria could be used to predict the subsequent per-
formance of larvae, itwould mprove the consistency of production and reduce the reources expended on
larvae of inadequate viability.

The objective of this investigation is, firstly, to detem ine the effect of brooding tenperatureon dry
w eight and energy of new ly-hatched zoea-1 of Scylla serrata, and on larval survival and development, and
secondly to fomulate a criteria that can be used as a judgement of new ly hatched larval quality. Dry
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w eight and energy content of new ly hatched larvae of 17 broodsw hich come from the different seansand
culturing at the different brooding tenperaturew eremeasured The enbryonic development, larval pro-
duction and larval development (under nomal rearing conditions) from the different batchesw ere ob-
served

M ature fenalew ere collected from coastal w ater or shrimp pond T he broodstock tank (6.5x 4x 2
m?) isw ith sand-covered bottom and flow through seavater. The tank ismaintained under low light condi-
tions and temperature is 25 to 32 , salinity ranges between 25x 10 *? and 32x 10 2 The stocking
density is2 3 crabs/m? The broodstock are fed tw ice one day, in evening and in morning T he diet is
oconsisted of crustaceans, molluscs and fish Follow ing ovulation the crabsw ere renoved from broodstock
tank and maintained individually in 1000 dm® tank sw ith fresh seaw ater and no diet A fter hatching, larvae
are oollected for dry weight and energy content measurement and estimates of unhatched eggs, prezoea,
dead zoea aremade The live zoea is transferred to rearing tank and the stocking densitiesof the larvae are
about 200/dn® Seawater is settled, filtered, and formed green water by adding unicell algae (< 10°
cells/an®). The tank ismaintained under low light conditions at zoeal stage and temperature is 25  to
32 . Salinity ranges between 25x 10 and 32x 10 2 Zoea-1 to Zoea-2 is fed w ith rotifers (B rachionus
plicatilis), Zoea-3 and follow ing stage larvae is fed w ith A rtemia nauplii N utritive value, egecially for
highly unsaturated fatty acid (HU FA) of rotifersand A rtemia nauplii could be elevated through nutritional
enrichment

The enbryonic development of mud crab is expeditedw ith brooding tenperature rising, enbryonic de-
velopmental tme is short under high brooding temperature A nd there are no ecific relations betw een
dry weight (OW ), or energy content (EC,J/mg) of new ly-hatched zoea-1 and brooding temperature But
effects of the daily difference in temperature during enbryonic development on dry weight, energy (E,
J/ind) of new ly-hatched zoea-1 are obviously, and larval survival and development are affected subse-
quently. W hen the daily difference in brooding tenperature= 2 , threephenomenonw ill detected First,
mud crab enbryonic development or hatching is irregular, the proportion of prozoea and died egg produc-
tion is higher second, the new ly hatched zoea-1 could not exuviate to zoea-2 Third, the energy content
of new ly hatched zoea-1 is low er than @ 10J/ind The new ly hatched zoea-1w hich dryw eight is low er (<
& 0 ug/ind) and energy content is high (> 25J/mg) of mud crab could not exuviate to zoea-2w hen brood-
ing temperature (> 30 ) and the daily difference in brooding temperature (= 2 ) is high during some
day of brooding tme There some exceptions that the new ly hatched zoea-1w hich dry w eight and energy
content is lower could not exuviate to zoea-2 w hen brooding temperature is nomal, thismay be related
w ith quality of berried fenalemud crab

There are three characters of abnomal or poor quality new ly hatched zoea-1 of mud crab: (1)Dry
weight is low and energy content is high (2) Energy and energy content isal® low. (3) Dryw eight and
energy isal low. There are no certain relations betw een dry w eight or energy of new ly-hatched zoea-1
and difference in brooding temperature But the probability of DW x E) < Q 75 of new ly-hatched zoea-1
increases significantly w hen the daily difference in brooding tenperature= 2 , and viability of the larvae
isworse (DW X E) of the nav ly hatched larvaem ight be an indicator of larval quality or viability.
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Table 1 The dry weight (OW , ug/ind) and energy (E, J/ind) or energy content(EC,J/mgdDW ) of Scylla serrata newly
hatched larvae fran different batch

T DW E EC DWXE
Date () (d) (ug/ind) _ (3/ind) _ (3/ng)
1999-04-19 24 5+ 1 12 6 32 Q 118 18 68 Q 746 Z43
1999-09-03 29+ Q5 9 6 20 Q 159 25 69 Q 986 M C, 1%
1999-09-21 30+ 1 8 4 07 Q 121 29 62 Q492 Z1
1999-09-28 30+ 2 7 357 Q 119 33 22 Q425 Zx
1999-10-20 26+ 1 12 10 03 Q 175 17 48 1 755 Z3
2000-05-16 26+ Q5 11 11 3 Q 132 11 69 1 492 C 25%
2000-05-17 28+ Q5 9 8 40 Q 113 13 48 Q 949 Cc 30%
2000-05-29 27+ 25 9 5 60 Q 073 12 98 Q409 z1
2000-05-29 27+ 2 5 10 7. 00 Q 090 12 88 Q630 z1
2000-05-30 27+ Q0 5 10 9 80 Q 125 12 78 1225 * x C 3%
2000-06-02 27 5+ 2 10 8 60 Q 097 11 29 Q 834 Z2
2000-06-04 28 5+ 2 9 8 20 Q 095 11 58 Q 779 Z2
2000-06-07 27+ 2 10 8 80 Q 099 11 31 Q 871 Z3
2000-06-10 29+ 1 8 9 33 Q 175 18 74 1633 * C 5%
2000-06-11 29+ 2 10 4 67 Q 136 29 21 Q635 Z1
2000-06-12 20+ 1 8 12 20 Q 222 18 18 278 * C 1%
2000-06-25 26+ 1 12 9 25 Q 153 16 57 1420 * C 5%
* , ;o * * 22273 ; + ,C
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: > 2 , OW x E)< 0.746 Fig 1 The relation between dry weight, energy of
( 1, , nev ly hatched larvae and daily difference in brooding
tenperature during enbryonic development of S. serrata
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