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Effects of Rearing Substrate and Water Exchange Rate for the Rockworm

Marphysa sanguinea (Polychaeta: Eunicidae) Larvae

Young Kyung Kim

Department of Fisheries Biology,

Pukyong National University, Busan, 608—737, Korea

Abstract

Rockworm, Marphysa sanguinea is the most known polychaeta species with
a high economic value. However, this species has a high mortality rate from
the larval stage to the juvenile stage. The purpose of this study was to
evaluate optimum rearing environments that affect survival and growth rates
of rockworm larvae.

Two different experiments were conducted to test the performance of
substrate composition and water exchange rate for rockworm larvae culture.
In the first experiment, substrates used for the experiment were
decomposed granite soil (1~2 mm in diameter) 100%, sand (0.02~0.2 mm in
diameter) 100%, oyster shell (6~10 mm in diameter) 100%, mixture of the
sand and the oyster shell 50:50 ratio and mixed substrate(mixture of the
gravel, the decomposed granite soil, the sand and the oyster shell 1:1:1:1
ratio). In the second experiment, larvae were maintained in five different
water exchange rates no water exchange, one cycle/day, two cycles/day,
three cycles/day and continuous exchange (one cycle means that whole
water in a tank is replaced by new water one time a day). Each trial was
conducted in triplicate for two months.

Results showed that, appropriate substrates for rockworm larvae culture

- viii -



appears to be the sand/oyster shell mixed substrate (50:50 mixture) and the
all substrate mixture. In addition, three cycles/day was economically the
most efficient, although the continuous exchange showed the highest survival

rate.
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518 55 o %3l ZMA|Ho] (Polychaeta) = 3l FHFFEZ X7
A 7 shatel §A Exeke AMAdE T stdelth(Bryan et al,
1987). Aol AAZ AXABE 5 30% old= A, 1 o] -3

st A9E ArhKnox, 1977). AXFol: Ao} B4 weke 7)o o
=
\

< I Al AAHolFe RIS, AE = HE GOl ATFsHH
(Murugesan et al., 2011), 7|4 oA Hol&F3} w5 3t &S

gvh(3, 2015b). &AL Blad g i go] ZFshy] wjEol s el

Nowm AA BAL HFFAZItH(Clark, 1977). A AHEL S 23 A

Az A ngT A AATAAE Aol Wi AAE AEE v 3

Holz o] gdrt. A Al SHA AAFol= vt el HA AR
A w712 ARG BN obyEl, A o7 T = FAA A THRe @
2 A& 5 vk (Gambi et al., 1994; Olive, 1999). uleb sk efA Wf

AT B oheh & AR AR FAYL

SPugte] Ao R olEste T2 MAHOES FEEHEAIAA Yol
(Perinereis aibuhitensis, %), w3 37AA Qo) (Perinereis nuntia, 1<),
WAM A G o] (Nectoneanthes  oxypoda, &=%), HYEAAHO|
(Marphysa sanguinea, ¥+%) & W3 Fo|th. 53] vpdAAHol= =, &

of, o] 5o 1F o1F9 WA 7w Bol o] FHE Folth WIEAA
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Fig. 1. Larvae of rockworm, Marphysa sanguinea (trochophore stage) that

were used to assess the effect of rearing substrates on survival

and growth rates.
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(A) (B)

Fig. 2. Rearing tank that was used to breed for larvae of rockworm,
Marphysa sanguinea. (A): cap of a rearing bottle, (B): rearing

bottle.
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Fig.

3. Rearing substrates that were used to breed for larvae of

rockworm, Marphysa sanguinea. (A): decomposed granite soil

(1~2 mm in diameter), (B): sand (0.02~0.2 mm in diameter),
(C): oyster shell (5~10 mm in diameter), (D): gravel(5 mm
in diameter).



Table 1. Feeding table for breeding of the rockworm, Marphysa sanguinea

Larval
] 5 days 10 days 20 days 40 days 50 days 60 days
stocking

Floc Artemia*  Artemia PL+150 PL+150
(25mL) (0.036g) (0.036g) PL+150 (0.068g) (0.068g)
No feed Artemia PL+150%* PL+150 (0.0136g) PL+300 PL+300
(0.036¢2) (0.0068g) (0.0068g) Glucose (0,0068g) (0.0136g)
Glucose Glucose Glucose (3.29) Glucose Glucose
(3.2¢2) (3.2g) (3.2g) (3.29) (3.2g)

* Artemia, Tabia.

#+ PL. + 150, Inve (Thailand) Ltd.



Table 2. Chemical composition of feed for the rockworm, Marphysa

sanguinea
Crude Crude ) )
] o Crude ash Fiber Moisture
protein lipid

Artemia” Max. 48% Max. 1.5% Min. 8% - -

PL+150 i , ,

» Min. 42% Min. 7% Min. 39%  Max. 3% Max. 9%
ULTRA
PL+300 ) : A

s Min. 42% Min. 7% Min. 29%  Max. 3% Max. 9%
ULTRA

*Artemia, Tabia
#**PLL+150 ULTRA, Inve(Thailand) Ltd.
##xP,+300 ULTRA, Inve(Thailand) Ltd.

_‘IO_
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2.2.3 714348 4 Asxd
A2 E A7 5~10 mm oletZ 4% = iz, A4 5 mm 2719 HE
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Table 3. Water analysis methods for water quality according to different

water exchange rates

Analytical item Average (mg/L) Method
TAN
(Total ammonia 0.01 ~ 1.0 Indophenol method
nitrogen)
NO,—N
? 0.003 ~ 0.5 Diazotization method

(Nitrite nitrogen)

NO3—N

] ] 0.05 ~ 3 Cadmium reduction method
(Nitrate nitrogen)
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2.3 EAA
SR (Survival rate) : (final population / initial population) x 100.
AFge] FAA = SPSS program 18 92 424 (ANOVA test) & A
Alsted H A2 (LSD: Least Significant Difference) &% 4+ 7HY
F24 (P < 0.05) S #AA3At
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3.1.1 A7 Ao e {FA4Y AE
AFF71A Aol mE e A X o] FA8e AEES Table 48 Fig. 4
2 E Agg3to] 4.93£2.74%% 7Y & AEES
o AEEs M ke D AL
4.72+0.16%9 #= Evh AEdz C A3 7kl 4.04+£0.99%, B A%
TRreIA 3.62+1.51%9 AEES UERUT wpxRte s A AT IbelA
2.45*1.51%9 #o =2 7HE W@ ks YERSITH

u

3.1.2 A7 el e FA8e 8%
ARSI A O W wE A o]l {4 A2 Table 5, Fig. 5o %

B7F Q= AE $2 AFste] AHEEE v|wa|Kekal, Table 6, Fig. 69
Al &)

T A=l M EE EFzte]l 5.2010.90 mgdl #o®E UM W
TA F7vE dEbdlth Wb R §A AEE0] 7P WGk AT REelA
AZA o] 2524560 mg #o=z 7 E=A et Uwx BERS
2254410 mg, CTzFrlME 9.10£3.20 mg, YA DTFrelA
18.1+1.50 mg? FASH#HeE FA F7F gk g = At

R E AR ol o] ARIF Qs A FF Agste] A4S 9 S v

matelth, ABAE F 15ARAAL MGl 2003 238 AR
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Table 4. Survival rate of the rockworm, Marphysa sanguinea larvae

according to different rearing substrate compositions

Experimental groups

A B C D E

SR (%) 2.45+1.51" 3.62+2.18" 4.04%£0.99* 4.72+0.16° 4.93*£2.74"

Rearing substrate compositions. A: decomposed granite soil 100%, B: sand
100%, C: oyster shell 100%, D: sand 50% + oyster shell 50%, E: mixed
substrate.

SR (Survival rate) : (final population / initial population) X 100.
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Fig. 4. Survival rate of rockworm, Marphysa sanguinea larvae according to
different rearing substrate compositions. A: decomposed granite soil
100%, B: sand 100%, C: oyster shell 100%, D: sand 50% + oyster

shell 50%, E: mixed substrate.
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Table 5. Segments number of rockworm, Marphysa sanguinea larvae

according to different rearing substrate compositions

Segments number

Days Experimental groups

A B c D B
5 8 7 6 / >
10 9 8 7 8 °
15 10 9 8 8 8
20 10 12 < 12 °
25 13 13 12 7 H
30 18 17 13 i 9
35 20 19 = 18 v
40 26 24 = 18 18
45 32 28 22 2 e
50 36 29 & - v
55 37 33 2 25 22
60 41 37 21 29 2

Different rearing substrate compositions. A: decomposed granite soil 100%,
B: sand 100%, C: oyster shell 100%, D: sand 50% + oyster shell 50%, E:

mixed substrate.
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Fig.

Segments number

—t— ) —8—B —a—[ D ——E

Days

Segments number of rockworm, Marphysa sanguinea larvae
according to different rearing substrate compositions. A:
decomposed granite soil 100%, B: sand 100%, C: oyster shell
100%, D: sand 50% + oyster shell 50%, E: mixed substrate.
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Table 6. Weight gain of rockworm, Marphysa sanguinea larvae

different rearing substrate compositions

according to

Experimental groups

A B C D

WG (mg) 25.2%5.60* 225%t4.10" 9.10+3.20"¢ 18.1+1.50"

E

5.20%=0.90°

Rearing substrate compositions. A: decomposed granite soil 100%, B: sand

100%, C: oyster shell 100%, D: sand 50% + oyster shell 50%, E: mixed

substrate.

WG (Weight gain) : X mg / n (n=30).

_22_
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Fig. 6. Weight gain of rockworm, Marphysa sanguinea larvae according to
different rearing substrate compositions. A: decomposed granite soil

100%, B: sand 100%, C: oyster shell 100%, D: sand 50% + oyster

shell 50%, E: mixed substrate.
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Table 7. Survival rate of rockworm, Marphysa sanguinea larvae according to

different water exchange rates

Experimental groups

A B C D E

SR (%) 2.26+0.15° 1.71+0.12* 1.64+0.78" 3.27%£0.89" 4.93+1.13"

Different water exchange rates. A: 0 cycle /day (No water exchange), B: 1
cycle /day, C: 2 cycles /day, D: 3 cycles /day, E: 24 hours water exchange.

SR (Survival rate): (final population / initial population) X 100.
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Fig. 7. Survival rate of rockworm, Marphysa sanguinea larvae according to
different water exchange rates. A: 0 cycle /day [No water
exchange), B: 1 cycle /day, C: 2 cycles /day, D: 3 cycles /day, E:

24 hours water exchange.
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Table 8. Segments number of rockworm, Marphysa sanguinea larvae

according to different water exchange rates

Segments number

Days Experimental groups

A B c D B
5 7 7 7 ! >
10 7 7 8 / 6
15 9 8 10 H 8
20 9 13 10 12 )
25 14 15 11 . H
30 16 16 13 s H
35 17 16 20 17 t
40 26 18 20 21 v
45 33 19 21 23 18
50 40 19 27 33 o
55 49 31 39 g 22
60 54 36 42 18 26

Different water exchange rates. A: 0 cycle /day (No water exchange), B: 1

cycle /day, C: 2 cycles /day, D: 3 cycles /day, E: 24 hours water exchange.
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Segments number

Fig.

Days

Segments number of rockworm, Marphysa sanguinea larvae
according to different water exchange rates. A: 0 cycle /day (No
water exchange), B: 1 cycle /day, C: 2 cycles /day, D: 3 cycles

/day, E: 24 hours water exchange.
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Table 9. Weight gain of rockworm, Marphysa sanguinea larvae according to

different water exchange rates

Experimental groups

A B C D E

WG

(me) 10.0£1.70* 8.50*£2.90* 8.70x2.00* 9.80*x10.4* 5.60x1.20°
mg

Different water exchange rates. A: 0 cycle /day (No water exchange), B: 1
cycle /day, C: 2 cycles /day, D: 3 cycles /day, E: 24 hours water exchange.

WG (Weight gain) : 2 mg / n (n=30).
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Fig. 9. Weight gain of rockworm, Marphysa sanguinea larvae according to
different water exchange rates. A: 0 cycle /day (No water
exchange), B: 1 cycle /day, C: 2 cycles /day, D: 3 cycles /day, E:

24 hours water exchange.
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pHS 7% ATZro]l 7.12 ~ 7.62% wgkom, EF3le] 7
AR =& e 7HHoH, UHA FHES AR bd $X5 et
(Fig. 11). opdakel A% A3, B3 CHzte] 2 &
D7z Eg°3te] tiAlZ w3 ghs skt (Fig. 14). & SEYol A4
oAl ATF7EO] 0.002 ~ 1.7149 HLE HHZ =& 3 vehda, 0
0.097H P& W& gro] 549 E73hS XEdsto] UwA 35S A= v
Al 73 kR sHA S EATH(Fig. 13). Ao B¢ Aol zgd
FE 7 Fo] FHENeH, Aol 0.003 ~ 0.555 #FHOoE W oz =
AEon, vy 5 AT g T ool @8k ¥ s T
(Fig. 15). +x W &&agdy) #do] gle Agstddel= A7l A
131 ~ —201¥S=2 FA7F 974 Dol s BiAd. 1 t=°] B3t
oA 198 ~ —1HAE FA7F 254 "ol om, vmx] FIhEeA= o]
A& A4 H8lE FAsHtH(Table 107 11) (Fig. 16).
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different water exchange rates.
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pH
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Fig. 11. Trend of pH according to different water exchange rates. A: O
cycle /day (No water exchange), B: 1 cycle /day, C: 2 cycles

/day, D: 3 cycles /day, E: 24 hours water exchange.
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Fig. 12. Trend of alkalinity (mg/L) according to different water exchange
rates. A: O cycle/day (No water exchange), B: 1 cycle/day, C: 2

cycles/day, D: 3 cycles/day, E: 24 hours water exchange.

_34_



TAMN (mag/fL)

Days

Fig. 13. Trend of TAN (mg/L) according to different water exchange rates.
A: O cycle/day (No water exchange), B: 1 cycle/day, C: 2

cycles/day, D: 3 cycles/day, E: 24 hours water exchange.

_35_



g

‘Es\.._‘ - A

=

E —ai

=

; —

z D
——E

Days

Fig. 14. Trend of NOs—N (mg/L) according to different water exchange
rates. A: O cycle/day (No water exchange), B: 1 cycle/day, C: 2

cycles/day, D: 3 cycles/day, E: 24 hours water exchange.
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cycles/day, D: 3 cycles/day, E: 24 hours water exchange.

_37_



280
73':‘ -
1e0 L
80 A
E 5
& S B K C
L]
20 F B
o
“iz2g |
70
223 i i 1 ] i i 1 1 i i i i 1 i

Fig. 16. Trend of ORP (mV) according to different water exchange rates.
A: 0 cycle/day (No water exchange), B: 1 cycle/day, C: 2

cycles/day, D: 3 cycles/day, E: 24 hours water exchange.
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Table 10. Water quality conditions (pH, Alkalinity, ORP) according to

different water exchange rates

Water analytical item

Treatment
pH Alkalinity (mg/L) ORP (mV)
A 7.12 ~ 7.62 85.63 ~ 217.38 131 ~ =201
B 7.30 ~ 7.72 81.68 ~ 138.33 198 ~ -1
C 7.31 ~ 7.65 82.34 ~ 128.45 55 ~ 207
D T#81e ~ (.72 88.93 ~ 123.51 81 ~ 196
E 7.49 ~ 7.70 83.00 ~ 123.51 99 ~ 201

A: 0 cycle/day (No water exchange), B: 1 cycle/day, C: 2 cycles/day, D: 3

cycles/day, E: 24 hours water exchange.
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Table 11. Water quality conditions (TAN, NO;—N, NO3;—N) according to

different water exchange rates

Water analytical item

Treatment
TAN (mg/L) NO,—N (mg/L) NO3;—N (mg/L)
A 0.002 ~ 1.714 0.003 ~ 0.349 0.003 ~ 0.555
B 0.003 ~ 0.303 0.004 ~ 0.248 0.015 ~ 1.521
C 0.002 ~ 0.375 0.002 ~ 0.287 0.015 ~ 2.100
D 0.005 ~ 0.502 0.002 ~ 0.318 0.030 ~ 1.640
E 0.007 ~ 0.097 0.003 ~ 0.049 0.010 ~ 1.851

A: 0 cycle/day (No water exchange), B: 1 cycle/day, C: 2 cycles/day, D: 3

cycles/day, E: 24 hours water exchange.
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