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Abstract

This study was carried out to investigate the effect of artificial diet and live food on eyed egg stage
rate and hatchability of eggs of broodstock mandarin fish (Siniperca scherzeri) for 10 months. Two groups
(five fish per group) of fish with mean body weight of 892+65.7g (Mean+SD) were fed either artificial
diet (commercial Japanese eel diet) or live food (crucian carp and common carp juveniles), respectively.
Fish were cultured in running water culture system in which water temperature was kept at 3.9+0.4°C to
23.5+1.7°C. Averaged eyed egg stage rate (74.5+4.7%) and hatchability (68.6+1.1%) of eggs for broodstock
mandarin fish fed artificial diet were significantly higher (P<0.05) than those of fish fed live food (eyed
egg stage rate; 57.3+4.4%, hatchability; 51.8+3.3%).
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<Table 1> Rearing condition of adult mandarin fish

Type of Diets sex individuals
LD I

(Live fish juvenile) female 28
LD

(Live fish juvenile) male 32
AD

(Eel commercial diet) female 35
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[Fig. 1] Water temperature during rearing period.
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[Fig. 2] Fertilized egg production process. (A) Fish anesthesia, (B) Fish weight measurement,
(C) Hormonal induction, and (D) Collection of gametes.
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[Fig. 3] McDonald hatching incubator system and
water flow of the experimental design:
influent water pipe (A) — sump tank (B)
— cartridge filter (C) — UV lamp (D)

— incubator supply pipe (E) —
mcdonald incubator (F) — drain pipe (G)
— sump tank (B).

Ao H3l7] UelA Akt
STAE 545k Ha)

oA wi= WA ow AL

.
g
flo M p@ g it
PEL
o
i
iy

Ol
il
38
=
)
[
>

b 27k JRA & AdE o1 g P A
T x FEH WG] (g

20k 27k AA F A 31 g Fo )
T x AR 2] ()

6. EAH X2

g7k AR A F WRs] AAE
o] FatapAo A Aol ARE(PA B AT,
A%, MAME AT FH-Altotal egg weight), 7
A 47 Hd 5 Al(average weight of egg), 7
A g 2 (average diameter of egg), 3t
H(eyed egg stage ratio, %) 2 F3}&-(hatchability,
%)]= SPSS Version 10 X Z 732 o FAMEA

(one-way ANOVA)& ©]&3ato] #4810, &
ARA ] FolFaS 5% (P<0.05)°0A A=

ot

m. Zzof & nE

wo| 2 ALg3s w|EALE el AALR Y
A AI}e <Table 29 Zow, A
AL Aol Ab B4 A3l <Table 3, 450 2t
ot

<Table 2> Proximate composition of the
experimental diets(% of dry matter
basis)'
Diets
Nutrient contents
AD LD
Moisture (%) 4.4140.04* 69.27+0.27
Crude protein (%) 52.76+0.10™ 54.78+0.19
Crude lipid (%) 5.48+0.02* 27.35+0.18
Crude ash (%) 9.89+0.05* 12.51£0.03
'"Values are meanstSE of two replicates with 2

determinations per replicate for experiment trial. Means
with a * letters in the same line are significantly
different (P<0.05). AD, artificial diet (japanese eel
powder commercial diet); LD, live food diet (crucian
carp and common carp juvenile)

ns = no significant differences
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<Table 3> Fatty acids composition (% of as-is
basis) of the experimental diets'

0|

ol

ADT T RS ¥e Aow
(P<0.05).

ureRstt

. Diets APALEE A BAAY S5 VeoR
Fatty acid(%) . . .

AD LD Oleic acid (C18:1n9)¢] &=Fo] ADT 14.27%, LD
€100 0.13 0.00 T 2863%% LDT7} ADT R} Egow,
C1L:0 0.15 029 Linoleic acid (C18:2n9) 3= ADT 1.59%, LD
€120 0.00 0.5 T 1279%E LDTY oA} ulg- Ee AS
cl4:0 6.19 4.06 YTk wE R ESA AT EPA (C20:5n3)
Cl41 0.26 021 o] &S ADT 11.26%, LDT 4.69%% ADT-7}
gz? 3(7); (0)33 28 0|4 =7 LFERREO ™, DHA (C22:6n3) 3H

: : : < ADT 18.71%, LD 8.23%= EPAS} #2 7
C16:0 21.97 20.24 _
S H S TH(<Table 3)>.
Clé6:1 7.85 8.98
C17:0 0.50 0.34 <Table 4> Amino acids composition (% of dry
C17:1 0.31 0.73 matter basis) of the experimental
|
C18:0 5.15 3.48 diets
C18:1n9 14.27 28.63 diets
. e
C18:2n9 1.59 12.79 Amino acid (%) AD D
C18:3n6 0.11 0.18 Aspartic Acid 5.47 494
C18:3n9 0.85 2.17 Threonine. 2.58 2.09
C20:1 394 254 Serine. 2.20 2.17
C20:2 0.00 0.63
Glutamic acid 7.45 7.44
C20:3 0.00 0.15 :
C20:4 1.49 0.97 Proline 2.65 2.81
20:5n3 11.26 4.69 Glycine 340 394
C22:0 425 0.09 Alanine 3.13 343
C22:1 0.13 0.00 Valine 2.79 2.70
C24:1 0.11 0.00 Isoleucine 2.38 2.38
C22:6n3 18.71 8.23 Leucine 3.98 3.87
Total 100 100 Tyrosine 1.60 1.34
'"Values are means of one replicates with 2 determinations -
for experiment trial. AD, artificial diet (japanese eel Phenylalanine 2.10 2.04
powder commercial diet); LD, live food diet (crucian carp Histidine 1.82 1.60
and common carp juvenile) Lysine 455 391
PR AWAR B A3t zEwAe  Aginine 342 328
LD 54.78+0.19%, ADT 52.76+0.10%% =xfo]7}  Total 49.53 47.93

Ao (P>0.05), T, =AY I F3)F LD
T 69.27+0.27%, 27.35+0.18%, 12.51+0.03%, ADT-
4.4140.04%, 5.48+0.02%, 9.89+0.05%% LDT-7}

'"Values are means of one replicates with 2 determinations
for experiment trial. AD, artificial diet (japanese eel
powder commercial diet); LD, live food diet (crucian carp

and common carp juvenile)
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1832200709 WA, & e FA=
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oy A F2 900.8+£58.3 g, Hit A 39.140.6 cm
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Qom, Fg-e 178201 me e Bk A
WS 12,240-13,453709) WS BT
(<Table 5>). ADT-¢} LDT-9] ¢H o z2¥E A&
s o] A7), 10 &) FAlCE frolgt
2ol & HERA] S THP>0.05).

ADT-8} LDT9] UHgel tist ZA¥}= <Table
6>o UERSITE ADT 4R
74.6+4.8% (70.7-82.7%)% YERA whd LD &
2 Ht &S 573+44% (51.9-62.0%) %
ADOl HlE]  fefstAl v AdE Hlt
(P<0.05). T3 Welr]e] g% o] Mx g
3 Zpo]lE Bl ADTHE A, LD A% =
A& YER S TH(Fig. 4)).

il
&

<Table 5> Egg production of female mandarin
broodstock fish fed the experimental

diets'

fitem Diet p-value
(No. five fish) AD LD
(F;h weight 0 34657 00084583  0.844
Fish length 4 0108" 301506 0034
(cm)
Total egas 23 4 051™  67.12401 0060
weight (g)
Average

. 0.0052 0.0052
weight of 00002® 00002 010
ege (2)
Average
diameter of  2.00:0.1™  190£0.1  0.117
egg (mm)

'Values are meanstSD of five replicates for each of one
fish groups. Means with the * in the same line are
significantly different (P<0.05) between two grroup. ns

AD, artificial diet

(japanese eel powder commercial diet); LD, live food

= no significant differences.

diet (crucian carp and common carp juvenile)

[Fig. 4] Egg color of eyed egg stage.
(A) AD, (B) LD.

ADT9} LD Z+2+e] 27)e] o sule] o] B
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ADT-2] &7t oA Aty o] #AEH &
o] HE RIHA 2QAZHE 134442247
(132-136A17hol a1, HFE F3 & #HApst &9
FAE 23.1£1.6 golth A 9 wHAatE 4o
FAE A8k e Rk Aole]
9,737+2787F2| Q1O M, H-3-&L Hh 68.6+1.1%
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(67-70%)%t}. LDT-9] HFE F37HA] A A
136.0£4.0~A1 7H(132-140A|17H 0.2, #F H3} 3

AFSE oF FA= Hyt 323424 go|M, shatyl K
3} 2pol o] £ 6,695+4077 ] & LbERTE LD
o] RS 51.843.3% (49-56%)F ADT-S] -3}
Fo] LDT9 FaEr oA w2 ddEs
R A THP<0.05).

<Table 6> Eyed egg state ratio (%) of female

mandarin  broodstock fish fed the
experimental diets'

fitem Diet value
(No. five fish) D D p
Feg sampling )5 011y m 12625165 0.965
(No.)
Eyed egg x

93.8+104"  72.6£13.0  0.022
stage (No.)
Ratio (%) 74.6+4.8" 573+44  <0.001
Egg color white yellow

'Values are means+SD of five replicates for each of one

fish groups. Means with the * in the same line are
significantly different (P<0.05) between two grroup. ns =
no significant differences. AD, artificial diet (japanese
eel powder commercial diet); LD, live food diet (crucian
carp and common carp juvenile)

Ratio (%) = eyed egg (No.) / egg sampling (No.) x 100

5 0 Eofel ﬂ%f& AT7E s WF Folrt

(ij and Lee, 2016; Kim and Lee, 2017; Kim et

. 200 ofF AN FA 2 B3 3

—«4a4 o Faw dolth AAHoR
[e)

u-Louis and Lazard, 2009). &3 A=}

o AL Y F, AL AR yaE 5 9

<Table 7> Hatchability (%) of female mandarin
broodstock fish fed

the experimental

diets'
Titem Diet -
(No. five fish) D oo
Total eggs 73.4 67.1
weight (g) +0.51™ +4.01 0.060
Number of . 14,19§ 12,935 <0.001
total eggs taking +345 +503
Weight of 23.1* 323 <0.001
death eggs (g) +1.6 +2.4
Number of3 4,458* 6,240 <0.001
death eggs +202 +575
Number of \ 9,737* 6,695 <0.001
final larva (No.) +278 +407
68.6 51.8
a1 0/\5
Hatchability (%) s 133 <0.001

"Values are means+SD of five replicates for each of one

fish groups. Means with the * in the same line are

significantly different (P<0.05) between two group. ns

= no significant differences. AD, artificial diet (japanese

eel powder commercial diet);

LD, live

(crucian carp and common carp juvenile)

food diet

*Number of total eggs taking = total egg weight (g) /

average weight of egg (g)

*Number of death eggs = death egg weight (g) / average

weight of egg (g)

*Number of final larva = number of total eggs taking -
number of death eggs

Hatchability (%) =

[(number of total eggs taking -

number of death eggs) / number of total eggs

taking] x 100

T QRAE(UE ¥ FIEHE g1E 5 dn
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e
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