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Studies on the Larval Rearing of Serrated Crab, .
' Scylla serrata

II. The Food Value of Rotifer, Brachionus sp., and
Artemia Nauplii in the Rearing of Zoeae

Jin-Hua CHENG** and Hon-Cheng CHEN*
(Received. June, 1985)

Two diets, rotifer, Brachionus sp., and Artemia nauplii were tested on zoeae of
Scylla serrata and the following results were obtained.

The survival rate of early zoeal stages was high when fed only with rotifer,
especially at a density of 25 no./cc, but the larvae could not reach megalopa stage.
For zoea fed only with Artemia nauplii, mass mortality were obtained in early zoeal
stages, but successful and complete metamorphosis did occur in some zoeae.

Zoeal metamorphosis to megalopa stage was possible for zoea fed with rotifer
and then Artemia nauplii added as supplement within 10 days after hatching. However,
none of the zoea could complete metamorphosis when the addition of Artemia nauplii
was delayed over 14 days. ,

For zoea fed with Artemia nauplii, addition of rotifer within the first few days
after hatching increased their survival. The survival rate was highest if rotifer was
added within the first 6 days. The survival rate of zoea reared with diets of suitable
mixing was 60-83.3% before Ist metamorphosis.

The survival of zoeae was significantly related to time of feeding after hatching.
Survival decreased as zoeae were not fed on the Ist day. All zoeae died within a few
days if not fed over 4 days after hatching. Delay in feeding also prolonged the devel-
opment of zoea, especially at the Ist zoea instar.
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Fig. 1. Dally survnval of S. serrata zoeae fed with brine snrimp nauplu of with rotlfer at .
different diet concentrations. A: Artemia (brine shrimp) nauplu, B Brachzonus
(rotifer). Numbers indicate diet concentrations :(ho./c.c.). M: Megalopae féund.
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Fig. 2. Daily survival of S. serrata zoeae given various diet: brine shrimp nauplii were
"given throughout the zoeal stages, rotifer were added as a supplement in the first
3, 6, 10, 14 and 18 days respectively. M: Megalopae found.
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Table 1. Summarized results of larval survival, duration of zoeal stages and megalopa
size of S. serrata. All larvae were fed mainly with brine shrimp nauplii, and
with rotifer as a supplement.

Time period of rotifer supplementation from hatching (days)
Comtroy] 3 | 6 | w0 | u | m
Larval survival (%) :

Premetamorphic survival* 30.0 63.3 75.0 76.7 75.0 75.0
Successful metamorphosis** 38.9 63.1 57.8 60.9 62.2 60.0
Postmetamorphic survival* 11.7 40.0 43.3 46.7 46.7 45.0
Duration of zoeal stages (days) 18.6 19.4 19.3 19.4 19.2 18.8
+S.D. +0.8 +1.7 +1.4 +1.2 +0.7 +0.7
Size of megalopa (mm)*** 3.65 3.44 3.48 3.48 3.52 3.50
+S.D, +0.11 +0.14 +0.15 +0.13 +0.06 +0.12

* 94 of initial number (60 zoeae).
** 9% of premetamorphic survival. _
**#* Length from rostral tip to sternal spine tip.
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Table 2. Summarized results of larval survival, duration of zoeal stages and megalopa
size of S. serrata. All larvae were fed mainly with rotifer, and with brine
shrimp nauplii as a supplement. ‘

Day from which brine shrimp nauplii were given - Rotifer-
o | 3 | 6 ] 10 | w4 (Contlol)
Larval survival (%) v o
* ‘Premetamorphic survival* 83.3 78.3 63.3 1'66.7 - 0.0 | a0
Successful metamorphosis** 60.0 59.6 55.3 34.9 — —_
Postmetamorphic survival* . 50.0. 46.7 35.0 233 | = F—
Duration of "zoeal stages (days) 18.8 19.7 21.4 23.2 — —
#S8.D. . , +0.7 | kLl | £0.7 | 0.8 | — .=
Size of megalopa (mm)*** 3.50 3.56 3.36 3.36 — =
+S.D. +0.12 +0.15 +0.10 +0.09 —_ —

* %k and *k g5 explained in Table 1.
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Fig. 4. Daily survival of S. serrata zoeae starved in the first 1, 2, 3 and 4 days, and then
fed with brine shrimp nauplii and rotifer in combination. M: Megalopae found.
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Table 3. Summarized results of larval survival, duration of zoeal stages and megalopa
size of §. serrata. All larvae were fed with brine shrimp nauplii and rotifer
starting from 1, 2, 3 and 4 days after hatching respectively.

Day of initial feeding
0 (Control) 1 2 3 4

Larval survival (%)

Premetamorphic survival* 83.3 70.0 48.3 11.7 0.0
- Successful metamorphosis** 60.0 52.4 31.0. 42.8 —

Postmetamorphic survival* 50.0 36.7 15.0 5.0 —
Duration of zoeal stages (days)

First zoeal stage 4.50 5.55 6.59 8.14 —

+S.D. +0.67 +0.70 +0.78 +0.77 —

Cumulative zoeal stages 18.8 20.4 21.8 23.7 —

+S.D. . +0.7 +1.0 | 0.8 +0.6 —_
Size of megalopa (mm)*** 3.50 3.54 3.46 3.45 T

+S.D. +0.12 +0.15 +0.8 | F0.s | —

* #k gnd ek g5 explaitied in Table 1.

- BLRSEARE - DS IEHERRYE RIF o ETIERRARI LSRR E/ (150
~250 12/350~400 £2) » {HE S L ARIBYE » B — IS RES A BULM & o Sulkin and Epifanio®
%2!]&%@&%@@@&@%& (C. sapidus) = RHSE » BHGHRETHHEVRE - thRBSEE
RAK » FERHYERERA  THASA/DEFEEEAFEZ TN o EEREARBRERA
1L o 48T Brick™ LR MBS AR BASMEFEEE TR 5 (BLILEEEAEIRmENE
A o RBMBAD » BEIME o Mk REARRIERLTHE o B TERRBIEATRETE o
HAeEERERRD » / 22°C THURAESA » BEOHEL"H2EIEC » TH 26°C IESR
§7 o Brick® ZEREREE WA 22°C £4 (21~23°C) - ERBESHKERAETRNEETAETRE
HORNE » TIARFEEEREE - MINEY: » SAE—FZHE -

BLinsmAENRABHNEERAEATUIRE  BREKA—E TR MASEN 28T
o BRIEE: » TTHEAMRMEREA o £—RIEERRERK » HEbRBEARD » MESHAMERE
Christiansen® Llg# 20 Uca pugilator S5 B RGNS FEE “ DA R EE SO AR »
REVEEBES B BIRSM5ENERE o Sulkin and Norman'® Llkk#4e2 671 Rithropanopeus
B Neopanope Wi$hHEEH » EMEBEYEERIECRS » WAL BRI o MiE—&
Ll o A5 SR O AR BB RE VBRI IR o ARBR B REUR » IS AT EEFRRE » LR
B IIAEE o BT R EIRAEAIEA » 78 THARMAEHH o Christiansen F1 Sulkin and
Norman® £ A A LR R

BEoRnaBEEMEZ 0 TRUEMNBYENE o Yang and Kranz“V Has REEE GE
{ Menippe mercenaria) $ SR BIEE =1 o Bigford'® LB E; B Dliin sk fR EAN R A GEWIk % (Libinia
emarginata) $hEEBIEEAE o ARERZ IS RER | WINBENR T (IS SERUMIE o B TTHERARIETR
BETIBE TR MRS ATRAWERYE o Sulkin®® BB BELGSAMBETE (C. sopidus) HHEILR
BEZZIBE - RTINS EM (Hydroides dianthus) %4 8360 im s SR IRIR A 4R 61 R AT RS2
AR o MR RSERWBNENSETRITHE - RREFIBWIEN B REER 30% » HEHR 20%



84 Journal of the Fisheries Society of Taiwan

> Tidh#RAE 9% o HRIRHBN AESHNEREE  EAFTWRERS ; Bl RRBFELLA
HEIFEA RS S A B RN RV » TR o (HigaBil PRSSENEREE I
KIEHGE o AT » Sulkin® SIS EHR BEIBREABETE (C. sapidus) S 15 KP L » B
Ll et o SRR s SR o RILTTHETL RS S IRV EEME » BUURSTEBH
JERS 2 » THAEMEE 2 s A M A & B A sl BAIRY S E B MR IR B2 R - ERERDR
HBARLFEHEBENRERNEREE—PHE  (EFRMRBERTTENRSER

RARE R R O » (LEH RSB SREE AR o MRH 0 LeEHENE
HEEENE > AEFAHEE o LASMEEINE A8 - WTESBFIRE o Sulkin®® &
Bigford'® 4 7 LliR s MSEIBR & RETE (C. sapidus) RYRE (L. emarginata) S pTiSE]
Hts AR AR B RE AR L o

ARERHEA (R ~ BRBHES ) RTHEEEFRAREN » HISHIRERBRHR
Megalopae WIRK/MUHHE - RRUEBRRA OF A AR IR SR B e TR AT R o Sulkin® LIFE (C.
sapidus) {EELIHRBRBEZRLER o MY RIEERREFIREZZHENFANRMER
R (Intermolt) FIERRSEHIEIRIMERBRY o ARG » BEHBEWITERN T
RERHHHERIH - BE2 B WALAEESENECEMNREER - MERYHREMEBREY
RIRE DR o

# 4 AERFRERHBETZETREY - BREMDERERSINE » THERTLERT
TR H BHIBRRIER  Vance” [SIBERKTHEYZ KNS L (Pelagic larvae) 58
planktotrophic & lecithotrophic Wi o R Vance B5¥H ¢ I8 24 EE planktotrohic larvae
o ML BIERT TS » R AR LREFTRWER o ARBZHEREM » BE—REER
{FIEEEREERY 40% o Thorson® F Mileikovsky® #gHi planktotrophic FEIFERILI4R
99% L LFEBRERTFEL o PSR kE REENEFR Z—  Kon®” g HIEXRHMR » FEERL
B ERHRNYE RIS WRYHE » AIES KRG RETET - REARNESEHREK
B o h—pE R EHERET N o SIINERFERMHY Neptunus pelagicus RABPUPRZA Y o (B
RAEFIEHY Chionoecetes opilio RIRE 3K » FIHAFRBHINHRERRER ™ « BEEE—X
RERERENER - REEENE—HERMEL—KE - GEREDLHEESEE—RBEIREY
WAEIEE o Templeman®®, Sandoz and Rogers®®, Kurata®® J Kon“® £ A\pHZeEEiR & 8
WG BAEECRRERE o CERESE Megalopa X/NEHEME » ENFE—KRRRAZCEFRREER | B
WIERTEENARW T

BARBRERER | BEEL - RRBNRRE —RBENE 2R CRRE » HRztcE
o Ong” BWHWEAER —MAFECHS o Brick MRRSEAF —KBRNRTECRBE - F—
KRRV B TR R A BB ATS AT - ME— KBNS ZIE R TERLE
~ BHER A8 EBMEBERTE  SARERASSE R RWARE (Critical period) o SRl
ARBIEERREFROGEBHES —~RBEMAIECIEN » BEEREHER BRI » B3R
BRTHBREE

i =

PR R RS 0 LS BRETR  AEEEEERS MRS R
B R SR » TSR ¢ BB AEE » DI 25 % /cc BRRE  BREEE
B FERRT + (RAMIRE SRS o USSR I LUk 106 /o HObRE: ; BRI
WENMECRS » BRSNS TSI o RSRRBNTIE 10 RUAATAR NS » 57



Vol. 12, No. 2, 1985 85

REEERIEHFE » L ARTHGHEINSEE B2 EER RS B2 £ 4 RUSFBER
IR » RIS ORI e R HE © LIS RIS » BENSRRNRS » e 2B
BCELRR 5 A7ER 6 RyRinins o FEMRIE M IOIE AR o SRR IR I T SRR IS A
BERE o s R SEREERAEAEY  IERRNSEEE—RE 0%ULE » KBTS
833% o IEEREHBEEEARANYE ; 8 | KUY LRFIEHEAEEEHGIE » EE4 T
BRI o B B ARG (IR M B A OB R A o ' “

&“-!:

i &t

AR R AR - IRTIARLSER o ZERBREAT N » BRI R ~ DR IKAL RIS
ﬁﬁ?ﬂ#ﬁﬁﬁﬁ%ﬂiﬁﬁﬁ o REETELMAFBYFHMELZE TR - TER » WHHE - BRERR
BUSEEEHA A S ROGER 34 - Y  WEE « BKIE » SHEREE RS AL 2B DIRERE

* BT E e ~ BBRIMIL Je 4 R\ RIS E M D IR BB © FELL—PIBORRZ R, ©

2 £ X &K

1. LEUBOR, M. V. (1927). Studies on the Plymouth Braéhyura I. The rearing of crabs in captivity,

» with descrlptlon of the larval stages of Inachus dorsettsnsis, Macropodia longirostri and Maia
* squitiado. 'J. Mar. Biol. Ass. U.K., 14(3) 795-831. o

2. CostLow, J.D., JR. and C,G. BooknrouT (1959). The larval development of Callinectes sapidus
Rathbun reared in the laboratory. Biol. Bull., 116, 373-396.

3. Hug, 1.8, K.8. BanG and Y.K. RuO (1972). Studies on the growth and artificial rearing of the
larval blue-crab, Portunus trituberculatus (Miers). Bull. (Korean) Fish. Res. Develop. Agency, 9,
55-70.

4. ROBERTS, M. H. (1974). Larval development of Paguris longicarpus Say reared in the laboratory.
V. Effect of diet on survival and molting. Biol. Bull., 146, 67-77.

5. BHELBC « Fh43E (1985). EWALKEZHE I BEEEMSIINCRENERF Y REZ VS . ERY
KEZGF » 12(2), 1-7. )

6. BRICK, R. W. (1974). Effects of water quality, antibiotics, phytoplankton and food on survival
and development of larvae of Seylla serrata. Aquaculture, 3, 231-244.

7. ONG, K.S. (1964). The early developmental stages of Scylla serrata reared in the laboratory.
Proc. I.P.F.C., 11th Session, document IPFC/64/Tech., 135-146.

8. SULKIN, S.D. and C.E. Eriranio (1975). Comparison of rotifers and other diets for rearing early
larvae of the blue crab, Callinectes sapidus Rathbun. Estuar. and Coast. Mar. Sci., 3, 109-113.

9. CHRISTIANSEN, M.E. and W.T. YANG (1976). Feeding experiments on the larvae of the fiddler
crab Uca pugilator (Brachyura, Ocypodidae), reared in the laboratory. Aquaculture, 8, 91-98.

10. SuLkin, S.D. and K. NorMAN (1976). A comparison of two diets in the laboratory culture of
the zoeal stages of the brachyuran crabs Rhithropanopeus harrisii and Neopanope sp. Helgol. Wiss.
Merresunters., 28(2), 183-190.

11. YANG, W.T. and G. KraNz (1976). Intensive culture of the stone crab, Menippe mercenaria.
Sea Grant Tech. Bull. Miami Univ., (no. 35), 17 pp.

12. Bigrorp, T.E. (1977). Effect of several diets on. survival, development time, and growth of
laboratory-reared spider crab, Libinia emarginata, larvae. Fish. Bull., U.S., 76, 59-64.

13, SuLkiy, S.D. (1975). The significance of diet in the growth and development of larvae of the
blue crab, Callinectes sapidus Rathban, under laboratory condition. J. Exp. Mar. Biol. Ecol., 20,
119-135.

14. WaTANABE, T., C. KiTAlIMA, T. ARAKAWA, K. FukusHO and S. Fuirta (1978). Nutritional quality

of rotifer Brachionus plicatilis as a living feed from viewpoint of essentiol fatty acids for fish.
Bull. Japan. Soc. Sci. Fish., 44(10), 1109-1114.



86

15.
" Callinectes sapidus Rathbun. J. Exp. Mar. Biol. Ecol., 34, 29-41. T,
" CostLow, J.D., JR. (1965). Variability in Jarval stages of the blue crab, Callinectes sézpz‘du&. Biol.

16:
17,
18,
19.

20.

Journal of the Fisheries Society of Taiwah

SULKIN, S.D. (1978). Nutritional requirements during larval development ‘of the porfunid: crab,

Bull., 128, 58-66. ‘

vance, R.R. (1973). On reproductive strategies in marine benthic invertebrates. “The. Amer-.
Natur., 107, 339-352. ‘ : . .
THORSON, G. (1950). Reproductive and larval ecology of marine bottom invertebrates. Biol.
Rev., 25, 1-45. ; .
MILEIKOVSKY, S. A. (1971). Types of larval development in marine bottom invertebrates, their
distribution and ecological significance: a re-evaluation. Mar. Biol., 10, 193-213.

Kon, T. (1979). Ecological studies on larvae of the crabs belonging to the genus Chionoectes—I.
The influence of starvat_iop on the sur_vival and growth of the Zuwai crab. Bull. Japan..Soc. Sci.

" Fish., 45(1), 7-9.

a1
o RIS ESRTRRE S » 9(1), 1-88.
2.
2.

24/

JUF Bl (1962). N =MFs<@x4 VY43 Portunus pelagicus L. o’_;g;]y; ATHECHT W% -

TeEMPLEMAN, W. (1936). The influence of temperature, salinity, light and food conditions on :the
survival and growth of the larva of the lobster (Homarus americanus). J. Biol. Bd. Canada, 2,
485-497. ‘

SanDoz, M.D. and R. ROGERS (1944). The effect of environment factors on zoea larvae of the
blue crab Callinectes sapidus Rathbun. Ecology, 25, 216-228. N
KURATA, H. (1959). ' Studies on the larva and post-larva of Paralithodes camtschdtica 1. Rearing
of the larva, with special referénce to the Tood of the zoea. Bull. Hokkaido Reg. Fish. Res. Lab.,
20, 76-83. ‘ ‘ ’




