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Objective: This study aimed to investigate the effects of zinc (Zn) and manganese (Mn) enriched
Artemia on growth and skeletal deformity of red sea bream larvae.

Methods: Four treatments of Zn and Mn enrichment for Artemia were designated and used for
feeding trial of red sea bream larvae. In treatment ZM Artemia nauplii were enriched with both Zn
and Mn, treatment Z with Zn only, treatment M with Mn only and control treatment without zinc nor
Mn. Fish were fed on enriched Artemia thrice a day from 15 to 30 day post-hatching (dph). At 30 dph,
fish were subjected for growth, mineral contents, survival, skeletal deformity analysis and air-dive
challenge test. Six hundred juveniles were cleared and double stained for skeletal analysis using light
MICroscope.

Results: There was no significant difference in survival rate among all groups. A significant higher
growth performance of larvae were recorded in M treatment (P<0.05). In air-dive challenge test,
survival rate of ZM group was significantly higher than Z, M and control groups. Significantly higher
skeletal deformity was observed in the control group compared to the others (P<0.05). The major
skeletal deformities were observed in vertebral column, neural and hemal spines. The results of the
present study demonstrated that the supplementation of Zn and Mn in Artemia enhance performance
of red sea bream larvae.
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[Efy) FUBSENELEL] Enterococcus faecalis FK-23 (BITFK-23) BX Uk FoFy
F&lE (LLF PHB) DE&E% 5 BRI LZEAFR 2 eI A& b I 77 ITHREEL TER
FNORIRET T ARREHET L7,

(5] FHEE 154cm DT ABLUFEHERE 155em O M7 723 e Lz, B
RFE L7 ELARE IV C 2 BOBIESTER, 9 BEOEERET- 72 PRSI D
1 H3 [OREEZ21To72.FK-23 DEE% 0~125% DT 5 EREICRE L -EAfFE 24
fEL 72, PHB OEE%L 0~2.0%DMT 5 BRSICHE LB SfTR /G L7z, A8
L BRIERENDEB LG 57280 Vibrio anguillarum +RIV<) Y ANELT 7 F VEHEX
LIEEX 23R 7, SUEERREA S 3 BE L 6 BEIIT 7 F U R HHE L 7o, HREHE
& HIMEROEY IR £ 5 in vio DBFLRERE1T 5726 in vitro OEBEMEHERIZIE,



F & U T Ichthyophonus hoferi % F\*72,

[ER] M7 777 Tld 1.25% D FK-23 256 LB AR /et L =SB X DBERENE
EiZmE L7, BT ATiE0.05%LL ED FK-23 Bl % &A L7 B AR 21688 L /- fFE X
DR EGEIEEICIN L L, FRFEGEIX 0.01%D FK-23 BLAE CRIERM BN, PHB
ELA LA RS L IR GIED 05% LOBAE TR E L., LS5 T, b
F A, NI 77 TIEFK-23 BLUPHB #EAFIEHIRINT 5 & REREDmR LSRR S5
720
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[BY] MEZREX R OSEGHZCTEEE L7z 3 3 X R L ¥ Brachionus plicatilis (LA T
LY) RN L 72 AMFE TSR LR ONERFERORLY A I & 1) T % HE L
7%

(5] HRoEGE R AR Lo Tl E v EM L . Bt iT) K8 CITEE
) LRSS O L7 B2 AT 27K (LITIUERE) 2 L7z, BT 1,000
AR L ZEAERFT 5 &9 128E L7ze MR XIS H A CRER MR X 24TV, FIHAIR
BEE 800U /mL & L7z, S CIIRE R DR D & 77 4 o 2 L RS
& (GREERb) 1TV, R EEERDOI3T & VSR I, 24tk 48hefRDT A
3RSV 2 FESRIIE. Nannochloropsis oculata’ #6558 L C2ARERIEERT A X
& TIRERILF & VT8RRI A X A3 L 72 KE bR fTh VX b EE L
7oo FEMbSE, BEZMB L, X700~ 7T 7 4 —I2 &0 BeBBEERCE 04T L7

(] FEfe Tl o X CIEE R CAE L7277 4 Y OF DR EEDLS <
725720 N. oculata CHRERIL L 72X Tlid. ARARUEPASGEIEFRED S DB TE
7 BABD® o720 — 17 KA VAICHRERL L 72X Tid, ARA, EPARUDHAE &7,
2k XEER OB #2404 K ONEREE VI ) & OB CE { R A0 H o 72, L7z
Ho T, NERHEHLY) AAA DRI, EHEETEE LT A ORI MEREEDT A
TEDIBEEZ LN,



