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Development of seedling production techniques of finfish from
seawater pond in the west coastal area of Korea
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TCHoH, dAE Sk A A&
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ZE A AP AN AFF L3R B2 FEEFAEY NAFE S A
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SUMMARY

1. Title

Development of seedling production techniques of finfish from seawater pond in the

west coastal area of Korea

II. Objective

The production of fish seedling can be increased substantially by fertilizing
seawater ponds with organic and/or chemical fertilizers comprising the essential
elements that are required for the primary production of phytoplankton and the
secondary production of zooplankton and benthic invertebrates.

The cost of the production of Korean rockfish, Sabestas schlegeli and black
porgy, Acanthopagrus schlegeli has often been high. Mass abnormalities and
problems of water pollution are common to the production and these indicate the
importance of the use of organic and/or chemical fertilizer for seedling production.

The aims of this study were to determine phytoplankton abundance,
zooplankton diversity and production and survival of rockfish and black porgy larvae
in ponds treated with organic and/or chemical fertilizers. Experiment was conducted
in eight small ponds (1,000-1500 m?) and one large pond (10,000 m’) at the Marine
Research Development Institute, Soonchunhyang University, South Korea (36" 41' N;

126° 18" E) from March to June 2001 and 2002.
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II. Result and Discussion

Ponds treated with chemical and organic-fertilizers produced higher numbers of
nauplii, copepoda and polychaeta, especially during the critical a-2-weeks period after
stocking; phytoplankton levels were also initially higher compared to the control
ponds. Stomach content analysis revealed that nauplii and copepoda were the major
zooplankton items in the feeding of rockfish and black porgy larvae. Black porgy
had high abnormality rates in inland flow-through tanks, ranging from 20% to 98%.
By contrast, low abnormalities were observed in larvae reared in pond. The
abnormality rates were 0.4%, 2.18% and 4.51% for seedling released by fertilized
eggs, 10 day-old, and 20 day-old larvae, respectively.

After 60 days, the average survival rate for black porgy seedling production by
non-fertilized control, only chemical fertilized and chemical/organic fertilized ponds
were 5%, 11.8% and 20%, respectively. Overall average survival rate for both
rockfish and black porgy in rearing ponds was found to be less than 33% until they
reached market size. The low survival observed in the seedling of black porgy
reared in pond treated with chemical fertilizer led to conclude that the rapid
blooming of phytoplankton was due to excessive chemical fertilizer and water
quality deterioration.

Results of this study suggest that pond management effort (including the amount
of fertilizer used, the type of other fertilizers such as alfalfa, animal manure and
treatment timing of fertilizers) should be shifted to maximize zooplankton foods
during the period of 4 weeks, before and 2 weeks after stocking of fertilized eggs

or larvae.
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K 2. 4ol A4 AR Ax, F3E, YT 2 coDus)
A4 AE(%) 235 Fax®¥  COD
A 4 >0.062mm <0.062mm mg/g.d IL(%) mg/g.d
4 27.32 72.68 0.265 5.82 11.71

2002
7 24.25 75.75 0.413 5.13 17.64
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%! Diplopsalis sp.3 S}ARAEFEQ Exuviaella sp. & A-$-ole 4
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E 4 AYIA AHEE FSF ANl F

o2

2954 AlulE: (kg) AMIAL HA GFF 4o]
ot AR $38 Fard gan 72(C) (%) (ton)
2-A - - - - - 10 300 1,334 ZzyEZ
2-B - 12 - - - ” n i Vi
2-C 3 - 0.4 - - » » n y
2-D 12 - - - ” " " n
2-E - - - - 30 N Vi Vi n
2-F 3 12 0.4 - - N ) » y
2-G 4.2 - 0.6 42 42 Vi 420 2,192 Vi
2-H 4.2 - 0.6 42 - y Vi i Vi
3 - - - 40 250 9 4,000 22914 #AAE
4 90 320 - - - 8 9,000 33,000 ==&
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A3d A7 94 uF

7). e
1) £32e
AYEAY zuere] YERS 245 B A%, 454 L 2H AN 7
7k 2087%, 20%2 B APTFRG ¥ st 9w, 2B ~ 2F A¥TE AEe
2 W 4 BATKE 6). o=@ Adt JYI TR @ HHEBY W
qUsd e Aoz Bodth Bepq FANGAGAN Holgwas B pele

AslM e A seE HAFar]l Aol whRo] ke FEE

dAME A4 Heulng BEo

GH ], AN Sdde oz AL A7t dojok AT

S dIEAQ0 27|l EQ Copepods WE = A}, X|o] AEEL & Q9o
2, A&Ho g FARYs] die FAAFNY BAAE FRAN TR
7hA RUE st AAg AlAk & Aoz deyn AulA A 2 AR EFs 2

Ao & Aoz AlmET
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R 6 A5 2oEg B AEF AEs R AR
15 3 5 = .9(9 8

APz AgolF E&(%) 44 (mm) A% (@
2A  Zuug 10.76 27.98+337 0.24+0.07
2-B n 5.61 25.63+1.95 0.19+0.04
2-C " 434 29.06+2.80 0.30+0.08
2-D Y] 2.33 30.49+5.74 0.38+0.34
2-E " 3.21 28.44+2.53 0.26+0.09
2-F N 3.58 34.55+2.02 0.53+0.11
2-G Y] 11.85 33.03+4.31 0.49+0.31
2-H ” 20.87 24.69+3.74 0.19+0.06

3 A= 33 29.83+5.25 0.33£0.16

4 i 20 29.20+1.30 0.19+0.06

_85_



h

el

N

AELEL 33%E 2B 2-A3 X AFFH Hlw

2o} e]

)

B

4§27 "o Ao} Hol o] el

#k ey

F Ak AL

o2 YEY
RYoady 24, 25). %

[ 2]
I e oF 90%ol e AEE B}, oF 1/4

=

=

1 A=}

o
A

a4

7Bt A

=

[s]

_g]

=
&

e

=

712t Bk 2-A o 45 AN ZTEY 7, Holo] 4FS EH

=

) =&
Aol o

218

[e]

'J%‘

¥

B

I ool JpE B2 AALYE

B e A,

=
=

Ho

%ol

e

_86_

BYgckzd 26).

=

A% A, Aole

1
9 A

s
ZS



0.25 35

0.20 -
=

015 E
3 %
o ®
=

0.10 -

0.05 -

0.00

417 4/20 4/23 4/26 4/29 5/2 5/5 518 511 5/23

4/

2% 24 AR\l mE xnBe A, Aoje] AAH Azl MehQ-A EA)

—87_



0.20 40

0.18 35
0.16
30
0.14 A
042 T
So g
& 0.10 - I 20 -
3 | S
0.08 L 15
0.06 -
- 10
0.04 -
0.02 S
0.00 - L e 11 A B . L0
4/17 4120 4/23 4/26 4/29 5/2 5/5 5/8 5/11 5114 5/17 5/20 5/23
/9

19 25 AT BE 23)Be A, Aoje) WA AFe] Wsh@EA)

_88._



A% (g)

0.20 40
0.18 - L a5
0.16 -

- 30
0.14 -
0.12 - 25
0.10 - - 20
0.08 - 45
0.06 -

— 10
0.04 -
0.02 - -
0.00 4 i . B Lo

417 4/20 423 4126 4/29 5/2 5/5 5/8 5/11 5[4 5/17 5/20 5{23
/4

219 26, AFE V1) whe BAE A, Aole] AT AF W

_89_

A4 (mm)



AEAANA ARG 298 A, Aol & FFste] LFHA B T
EHAES #ES A3}, copepods®} copepods larvaer} thH-E-& zpAEtn e A
oz #EFG o, A e ulel zo] 7w = copepods larvaeE X o} 7]2 A AE| A
£ copepods AAE FE JAste Aoz veydt 584 EHIEY A7 7
2 Bdatd dolue AvlE & 1719 ol 2 JERGTHIH 27). oy AFde
copepods =Wt X = & & UUch F, A7 ¢ 449 5¢ ~ 5€ 297

B

A EZ 43X copepodse] W E FH3 B Ad W] g FLs] o F

gy 238 A, Xo)E copepods$t A SHEFE olFAW AAHl F
A, HFFY Z oFRFTE AolstA @& Aeg #AFHJh zIHEFH LA
71| 7HE AEstE Bol= copoepodss} larvaeE BT E Uth wheb] copepods B
larvae S o FujFste] HH7F /b St dolube Al7ld) Ao Hrhety
FH ANF FHE 71T ¢ AS Aoz ddH

=y Beah= 2 copepods, copepods larvae % AR H o] 7R HAHTE Ao #

9 28% 3EA Y ARSUAY] wE 4gHA e FEEHAEY AAFE
ZA% Ao g Aolr|wE copepods larvae @ spionid larvaeS, 7|2 AP

copepods A 2 spionid larvaeE F3 A H3 = Aoz Vet 7pF @dEA

o)

B FFAEY ARV Lo Avle, 94 F o g olFE JEET (2

29). 28y} copepods ¥ spionid larvae$} 4 A 2L o]FAY HFHAH L of
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3. o] d4 A 7)ol e AR A

7h A8

A 71759 pH WH3lE 72~88, DOE 52~99 mg//, GEEE 32~34%=
BRI THE 7). 4371 § 99 #se oA d©Nitrite, NO,) F=7} 4€o<
0.0002~0.0176 mg/¢, S¥olE 0.0002~0.0024mg/ ¢ ] EE7} veEbgoh A
(Nitrate, NO3)2] HX=& 490 0.0018~0.1296mg/ £, 5L 0.0014~0.6848 mg/ ¢ <]
BE¥ 2 Yo, g2 ol Ammonium, NH. )9 ¥%+& 4€0] 0.0307~0.2981 mg
12, 58l 0.0293~03365 mg/ ¢ ¢ EE7} et & F7]1E4A((DIN)G 5%
E 490 0.0352~0.355 mg/l, 5€oll 0.044~03527 mg/2 S YERRR O, Qat
(Phosphate, PO;")& 499 0.0011~0.0266 mg/ ¢, 5Ll 0.0001~0.0498 mg/ 2 o] EF
7F etttk RE A5 A FARASG A4 AEFE O5H 715(0.6me/ 2 °l3h)
oJHE YERNAT

g5z 2 =AQAL B3} F AsEE Bued PAE SRS BIE
, NHEE SAFEIF 4%, B3 23 T OBFLS 45%, B 1F
Fourake 22%, £ APYAE 04%2 UERTHIY 30) B A9 Ad 7A
=
=3

NBee As] A% FRE WHOR £3US A BAN YAk 4

Ashe Aol F2 Ao wudh

ER

D 2%

1SS hFoz JAA7e) BE YE&S PO A3, $92E 4R
3003 AFIZAQAL)ANA FHF 200 cc (200,0000}2]) F °F 30,0009} 7} AJAHE]

o] 12.5~17.5%9] AEES B Hi 15%F et 78 1, 25 5o 43
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Survivai rate (%)

30

Wl Fertilized eggs
1 week after hatching
2 weeks after hatching

20 1

15 -

10 A

Releasing time in seawater pond

23 31 A7) rE A E] AES.
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CABEYAEY F2YS AU B

LA

A3 A3, FEEFAEY A

L

iy

% copepods, nmauplii spp., rotifer, polychaeta, polychaeta larvae, jellyfish,

crustaces(megaropa), noctiluca, gastropoda larvae®] EEo] &3sPoH, olE =
copepoda, nauplii spp., polycheata’} =L A A sATHE 3).

wg NEZFAES A, Coscinodiscus sp., Thalassiosira sp., Chaetoceros sp.,
Nizschia sp., Navicula sp., Rhizosolenia sp., Striatella sp., Plearosigma sp., Closterium
sp., Asterionella sp., Sraurosphaera sp., Podolampas sp., Fragilaria sp. 5°] T%0&

Zdstg e, o|5 % Coscinodiscus sp., Thalassiosira sp., Chaetoceros spp., Nizschia

sp., Naivicula spp. 5°] +8%S A Hh

- 100 -



E 8 FRAN AT F

ARE SEZZGAE NAFEF/E)

T copepods . .
el copepods larvaes polychaeta crustaces jellyfish noctiluca
039 12¢ 4861 128 0 0 0 640
03¢ 15¢ 19840 256 128 0 128 1408
03¢ 19¢ 80128 30208 0 0 0 0
03¢Y 22¢ 195584 19456 0 0 0 0
039 269 112384 12288 0 0 512 0
03¢ 29¢ 19456 25856 0 0 0 0
049 029 194560 25600 0 0 0 14336
04 05¢ 1045299 0 0 0 0 0
04¢ 09 94208 0 0 0 0 0
044 12¢ 48896 0 256 256 0 0
04 164 991232 0 0 0 0 0
04 19¢¢ 107008 0 0 0 0 0
049 23 4491408 0 0 0 0 0
049 264 183296 0 0 0 0 0
0449 30 1313792 0 16 0 0 0
05¢% 03¢ 1904 0 1 0 0 0
059 07 1062 0 8 8 0 0
05¢ 10¢ 142 0 0 0 0 0
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=

& 100 cc (100,0007]) & °F 65,000 vhe]7} AYitEo] Wi 65%2] YE&S e
b2

$45zs =AM FHE FHY 4EE BH A% 4529 73

-lo

Wo, =29 A9 3003 AFZ A FAHZ 200 cc (200,0009}2])S wokste] A
Mgt A3 olE F oF 25,000~35,000mt2] o] FHEIF AJAFEO] 12.5~17.5%(F
15%)] AE&s Uehldoh a8y SAFEe 35 oF 42,000012)(65%)7F 71%
ANE Yt A2F o7 2HIEA 7FXNE IR YTy 34).

o} AR

[e ]

[o]
=
SAgzst =AM FEAE TR A% BY 23, $35xdd 4v oy =

5

4.3732e"(R*=0.9436), =R A% y = 4.7158¢" ¥ (R*=0.9129)8] AF2lo] AHESY

on AAE ZWHoAE Z Aol Rolx UT(1d 35, 36).
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=)
w4

73 A %4

iy
I o2 to

= 4

Y57, BE

0,000 | 700,000u}2] x 20041 = 140,000,000 ¢

I SURETC)

— | 1,000 | A1) 10,000,000 x 1/10 = 1,000,000%
Fol5AE 5 12 “ ®
o AF8-x

kel AR 6,000 | 6,0008 x 1,0008 = 6,000,000

| Aat7

TR

3509k x 1.5 = 5,250,000

BxA, xadd F

AEAER 4000 800,000 x 5% = 4,000,000
AL R 2,000 | 400 kg x 5,000 = 2,000,000
v AL R 1,200 | 400 kg x 3,000 = 1,200,000
Azm] 4,800 | 191 x 1,200,0009 x 49 = 4,800,000
A7 8 800 | 200,000 x 49 = 800,000
1= 1,000 | s}EhlE, &9 F 1,000,000
AR E| 2,000 | 20& x 100,000 = 2,000,000
oFE  oJokA] | 2,000 | 22 x 100,000 x 103 = 2,000,000
R A 2,000 | 500,0009 x 49 = 2,000,000
2 8,724
7]3}(#5}%%) 2,524 | 31,550,000 x 0.02 x 4 = 2,800,000
EA RN TASC) 200 | 1,000,0008 x 1/5 = 200,000

A7

1,500,000 x 49 = 6,000,000
£1(70.9%)
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G5, BE
Fil5A4d 5

A E W =)

1,000,000m}2] x 60 = 60,000,000

A4 1] 10,000,000 x 1/10 = 1,000,000

oF9) A5

20,000 x 1,000 = 20,000,000

45,0009 x 100w} = 4,500,000

A, 234 T

800,000 x 34 = 2,400,000

A 5,000 | 1,000 kg x 5,0009 = 5,000,000
4] 4,800 | 191 x 1,200,000 x 4¥ = 4,800,000
A7 B 1,000 | 250,00091 x 4¥ = 1,000,000
121 =2 1,000 | 3}l g, S8 E 5 1,000,000
AR EN 2,000 | 20 x 100,0009 = 2,000,000
FR A 2,000 | 500,000 x 4¥€ = 2,000,000
TEa e B
JJENAFR )| 3,496 | 43,700,000 x 0.02 x 4 = 3,496,000
7y 71232 200 | 1,000,0009 x 1/5 = 200,000
27} & 6,000 | 1,500,000 x 4¥ = 6,000,000

604,003 91(11.0%)
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F 12, 7ksol A A&

Date Sex TL (cm) | BL {cm) | BW (g) | Gonad (g) GS1
42.5 37.0 785 29.0 3.7

¥ 39.0 34.5 690 26.2 3.8

35.5 30.0 575 6.9 1.2

38.0 35.0 615 8.0 4.3

4/24 27.9 245 516 11.4 22
3 32.4 28.9 620 35.3 5.7

29.0 25.8 570 18.8 3.3

30.1 28.1 571 15.4 2.7

33.7 294 653 73.8 11.3

45.5 42.5 876 76.2 8.7

47.2 43.7 1057 160.7 15.2

£ 39.6 32.6 718 66.8 9.3

5/4 42.5 37.8 845 51.6 6.1
40.5 354 762 39.6 5.2

40.5 36.0 654 30.7 4.7

8 42.3 37.9 671 35.6 5.3

9 49.7 44.0 1,070 28.5 2.7

s/14 46.5 42.0 1,130 185.0 16.4
39.5 35.0 615 20.0 33

g 43.0 38.5 645 25.0 3.9

59.5 49.5 175 11.0 0.7

S/19 8 34.5 30.0 571 15.7 2.8
5/25 £ 43.5 39.5 829 71.5 8.6
5/29 $ 42.8 37.9 799 48.4 6.1
3 35.6 32.2 667 18.0 2.7

47.8 43.5 983 23.9 2.4

g 41.5 37.6 714 97.7 13.7

6/1 45.7 42.0 915 71.9 7.9
43.5 38.7 617 4.2 0.7

8 37.8 34.5 517 53 1.0
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Continue

62.0 55.5 2,425 455.0 18.8

59.4 52.7 1,920 450.0 23.4

¥ 55.0 50.0 2,136 636.0 29.8

57.2 53.2 1,850 650.0 35.1

6/7 42.7 38.5 624 9.4 1.5
39.8 35.4 598 14.4 2.4

3 44.7 37.1 579 28.2 4.9

41.5 40.6 628 46.7 7.5

38.4 35.0 574 29.7 5.2

46.5 41.8 1080 116.6 10.8

6/14 ¥ 53.1 47.3 995 89.5 9.0
) 45.3 41.0 695 243 3.5

40.4 36.8 8035 3.5 0.4

6/21 ¥ 50.1 47.3 1,177 3.5 0.3
37.5 33.7 534 21.9 4.1

¢ 40.0 45.7 634 14.6 2.3

57.5 52.7 1,254 94.0 7.5

7/14 ¥ 54.3 49.5 986 96.6 9.8
41.5 371 618 10.5 1.7

8 395 35.7 590 14.7 2.5

55.4 50.2 1,057 3.1 03

720 ¥ 54.8 48.9 968 4.2 0.4
425 37.8 549 7.2 1.3

8 45.7 41.5 716 26.0 3.6
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Ay ol smlelzRE AT B o BowAger FAwe Fase
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