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Early-rearing Techniques for the Mass Seeding Production
of Polychaete Marphysa sanguinea

Kyeong Hun Kim

Department of Fisheries Biology, Graduate School,
Pukyong National University, Busan, 608-737, Korea

Abstract

The most important problem in.the mass production of polychaete ' Marphysa
sanguinea is high mortality in the early stage of larvae. Thus, this study was
conducted to develop early-rearing techniques through the artificial seed production
of M. sanguinea at the Fisheries Science & Technology Center, Pukyong National
University.

In the natural sea water flow System, spawning was found from 18C to 23C
in the rearing tank. When it was high" tide “and sunshine "duration was for more
than eight hours, the larvae production increased. For the artificial seed
production, the water temperature was controlled for 100 days and the temperature
of the rearing tank was maintained at 20°C. Spermatogenic spurts were observed
18 days after the temperature of the tank reached 20°C, and the larvae were

released from burrows 5 days after that. The larvae continued to be produced for



50 days. The optimum temperature for the survival of larvae was found to be 2
0C through the rearing experiments on the artificially produced seeds. There was
no significant difference in rearing larvae between the sea water sterilized by the
autoclave process and the filtered sea water.

Among the rearing substrates, substrate A (which a patent was filed for) was
the most effective, showing a high specific growth rate and survival rate (92%). It
also showed the time-reducing effect on the settling-down process in the
trochophore stage. The suitable densities for the settlement were 10~40
individuals/cm®. In the feeding experiment for larvae culture, the suitable was
decapsulated Artemia and shrimp feed. The survival rate reached 61% and 52%
on decapsulated Artemia and shrimp feed, respectively. However, the specific
growth rate was the highest (7.46%) on shrimp feed and-.it was the second
highest (6.49%) on decapsulated Artemia.

The results of rearing larvae for 20~days showed a much faster settlement and
development than compared to the previous results in Italy (Prevedelli et al.,

2007).
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Fig. 3. Rearing area for artificial seed production.
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Fig. 4. The system for artificial seed production.

Table 1. Kit information for water quality analysis (Company: Humas)
Item Analytical Item Range Method Cat No.
(mg/L)

COD Chemical Oxygen Demand =0.2~3.0 ~'Permanganate 29010
NOs-N  Nitrogen Nitrate 0.1~2.0 Cadmium Reduction 31010
NO2-N  Nitrogen Nitrite 0.05~2 NED 32010
NHs-N  Nitrogen Ammonia 0.03~1  Cyanuric acid 33010
POs,-P  Phosphate 0.01~3  Ascorbicacid 34010
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Table 2. The regulation of Sea water temperature for artificial seed production

No. Date °C  No. Date °C No. Date °C
1 2011.10.25 20 34 2011.11.27 7 67 2011.12.30 12
2 2011.10.26 19 35 2011.11.28 7 68 2011.12.31 12
3 2011.10.27 19 36 2011.11.29 7 69 2012.01.1 12
4 2011.10.28 18 37 2011.11.30 7 70 2012.01.2 13
5 2011.10.29 18 38 2011.12.01 7 71 2012.01.3 13
6 2011.10.30 17 39 2011.12.02 7 72 2012.01.4 13
7 2011.10.31 17 40 2011.12.03 7 73 2012.01.5 14
8 2011.11.01 16 41 2011.12.04 7 74 2012.01.6 14
9 2011.11.02 16 42 2011.12.05 7 75 2012.01.7 14
10 2011.11.03 15 43 2011.12.06 7 76 2012.01.8 15
11 2011.11.04 15 44 2011.12.07 7 77 2012.01.9 15
12 2011.11.05 14 45 2011.12.08 7 78 2012.01.10 15
13 2011.11.06 14 46 2011.12.09 7 79 2012.01.11 16
14 2011.11.07 13 47 2011.12.10 7 80 2012.01.12 16
15 2011.11.08 13 48 2011.12.11 7 81 2012.01.13 16
16 2011.11.09 12 49 2011.12.12 7 82 2012.01.14 17
17 2011.11.10 12 50 2011.12.13 7 83 2012.01.15 17
18 2011.11.11 11 51 2011.12.14 7 84 2012.01.16 17
19 2011.11.12 11 52 2011.12.15 6 85 2012.01.17 18
20 2011.11.13 10 53 2011.12.16 6 86 2012.01.18 18
21 2011.11.14 10 54 2011.12.17 6 87 2012.01.19 18
22 2011.11.15 10 55 2011.12.18 6 88 2012.01.20 19
23 2011.11.16 9 56 2011.12.19 6 89 2012.01.21 19
24 2011.11.17 9 57 2011:12.20 7 90 2012.01.22 19
25 2011.11.18 9 58 2011.12.21 8 91 2012.01.23 20
26 2011.11.19 8 59 2011.12.22 8 92 2012.01.24 20
27 2011.11.20 8 60 2011.12.23 9 93 2012.01.25 20
28 2011.11.21 8 61 2011.12.24 9 94 2012.01.26 20
29 2011.11.22 7 62 2011.12.25 10 95 2012.01.27 20
30 2011.11.23 7 63 2011.12.26 10 96 2012.01.28 20
31 2011.11.24 7 64 2011.12.27 11 97 2012.01.29 20
32 2011.11.25 7 65 2011.12.28 11 98 2012.01.30 20
33 2011.11.26 7 66 2011.12.29 11 99 2012.01.31 20

_11_
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Fig. 7. 6-hole well plate for the experiments.
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Fig. 13. A larva (1 day, bar=100 pm).

Fig. 12. Trochophore larvae of M.

sanguinea (bar=100 um).
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Table 3. Total production of larvae in early 2012. (x10%

Date N (Larvae) Date N (Larvae) Date N (Larvae)
2/19 1 3/03 10 3/15 20
2/20 18 3/04 120 3/20 100
2/21 54 3/05 100 3/21 70
2/22 40 3/06 36 3/25 2.5
2/23 16 3/07 16 3/26 1.8
2/24 0.8 3/08 46 3/27 6
2/26 30 3/09 8 3/28 1.2
2/27 120 3/10 0.8 3/29 3
2/28 40 3/11 5 3/05 10
2/29 20 3/12 48 4/06 42
3/01 18 3/13 96 4/07 30
3/02 70 314 60 4/08 10
Total 1270
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Fig. 16. Effect of temperature on survival rate of Marphysa Sanguinea larvae.

Different letters on the. bars indicate significant difference between treatments

(P< 0.05).

Table 4. Effect of temperature on survival rate (%).

Day \ Temp. 19°C 20°C 21°C 22°C 23°C
1 62.5 73.0 63.5 53.1 49.5
2 30.7 55.4 30.7 32.6 271
3 16.9 25.0 20.7 24 1.9
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Fig. 17. Effect of rearing sea water on survival rate of Marphysa Sanguinea
larvae. ASW: Autoclave Sea Water, FSW: Filtered Sea Water. There was no

significant difference in the value (P > 0.05).
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Table 5. Effect of rearing sea water on survival rate and total length

Total length (mm) SG (%)
Days \ Treatment
ASW' FSW?2 ASW FSW
2 0.413+0.06 0.3983+0.07 100 100
3 0.488+0.03 0.4461+0.05 100 100
4 0.560+0.07 0.5245+0.10 100 98
8 0.732+0.02 0.7556+0.03 92 93
'ASW: Autoclave sea water.
2FSW: Filtered sea water.
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Fig. 18. Submersed figure by composition of the substrates (x40 magnification).
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Fig. 19. Total length and-survival rate of Marphysa sanguinea larvae by

composition of the substrates.
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Fig. 20. Settle down time and specific growth rate of Marphysa sanguinea larvae
by composition of the substrates for 6 days. Different letters on the bars indicate

significant difference between treatments (P< 0.05).
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Table 6. SGR, SR and ST of M. sanguinea larvaec by composition of the

substrate
Treatment SGR' (%) SR? (%) ST3(hr)
Blank 2.1 82 70
A 2.8 92 28
B 2.2 56 42
C 01 5 96
D 24 78 39

'SGR (Specific growth rate): [(final length - initial length)/days] x 100.
SR (Survival rate)

ST (Submersed time): It means when there is no floating larvae.
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Fig. 22. Settle down time and survival rate by density for 12 days. Different
letters on the bars indicate significant difference between treatments (P< 0.05).

ST: Settle down time.
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Table 7. Growth, survival rate and settle down time of M. sanguinea by density
for 12 days

Treatment Total length  (mm) SRY(%) ST?h) SGR3(h)
100 0.953£0.03 92 12 4.4
200 0.948+0.04 93 24 4.4
400 0.851£0.03 90 30 35
600 0.815£0.02 33 72 3.2
800 0.798+£0.05 20 72 3.0
1000 - - 96 20

'SR: Survival rate.
ST (Settle down time): It means when there is no floating larvae.
’SGR (Specific growth rate): [(final length - initial length)/days] x 100.

3.3.5 HoJ

ol Yo wE Ao do] WS Fig. 230 Yehhsith A8 A3 GA
g9k HAE 7 7HE ¢tk 693 744 € D, E, FAZFE5 1t A, B,
CAZT7F Ao B Wyt 58] BAATE 4927 48] del7} 0.657 mn
2 7P aA depoy 8Uxtel BA] Bl ARfek fARE dol2 HEAE 4
o] kx| 7F S E = 8AAHTH AR Apol7k vh7] AFgl o 18U Akl A G
AgTot HE Yol AT §4 AoVt gdstA Skt BES
2 A ES Fig. 249 HERAT GE Holz F e o] AEE0
61%= 714 Eon, H Ad 77k 5292 25t =2 #& vehdt. 7}
F R AEES B A8+ F Avk@8%). UM A AdFELS 30%°]
ol AEES BTl A3t AFES H AP 7.46%2 /M %2
Mg oR G APV 6.49% % VERRTE B Axd 4GES YERE A
b D ATt 27 wE S Bo F3H B A= HE 2.16%
2 92 AdHAES o FQItH(Table 8).
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23. Total length of Marphysa sanguinea larvae according to the feeds.

Table. 8. SR and SGR of Marphysa sanguinea larvae by feeds

Group Contents SR! (%) SGR? (%)
A Without food 35 2.350
B Chaetoceros sp. 37 2165
C Benthic diatom-sp. 38 2.435
D Chlorella powder 36 2.015
E Tetraselmis suecica 32 2.405
F Sea mustard 28 2.465
G Decapsulated Artemia 61 6.493
H Shrimp feed 52 7.460

'SGR (Specific growth rate): [(final length - initial length)/days] x 100.

2SR: Survival rate.
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Fig. 24. Survival rate and specific growth rate of Marphysa sanguinea larvae

according to the feeds. Different letters on the bars indicate-significant difference

between treatments (P< 0.05).
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Fig. 27. Comparisons of life cycle and ethology between A (Prevedelli et al.,
Marine Ecology 28, 2007) and B (Early growth stages reared in Fisheries Science
& Technology Center, PKNU).
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