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Effects of Substrate Sizes and Organic Contents on Larval Settlement
and Growth in the Early Stage of the Polychaete Marphysa sanguinea

War War Phoo, Sung Kyun Kim and Chang-Hoon Kim*

Department of Marine Bio-materials & Aquaculture, Pukyong National University, Busan 48517, Korea

Marphysa sanguinea is the most well-known polychaete species with a high economic value. However, this species
has a high mortality in the early rearing stage of aquaculture. This study was conducted to find out the optimal sub-
strate size and organic contents for the growth and survival rate of M. sanguinea larvae and juveniles. It was observed
that the smaller grain size (<@ 0.063 mm) and high organic contents (5-10%) induced settlement and reduced settle-
ment time of larvae. Moreover, the growth and survival rate of larvae reached high levels at @ 0.004-0.016 mm of
grain sizes and 5-7.5% of organic contents as advantageous substrates for settlement. The survival rate of juveniles
reached over 90% in less than @ 0.016 mm substrate on 15-day experiment for different grain sizes of substrates.
These results indicated that substrate compositions of less than @ 0.016 mm of sand size and 5-7.5% of organic con-
tents in mud will enhance the productivity of M. sanguinea at the early stage.
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Fig. 2. Sandy loam on different grain sizes in well plate. A, @ less
than 0.004 mm; B, © 0.004-0.016 mm; C, @ 0.016-0.063 mm; D,
@ 0.063-0.25 mm; E, @ 0.25-0.5 mm; F, @ 0.5-2 mm.
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Fig. 3. Experimental mud substrates containing different organic
contents in each well plate.
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Fig. 4. Settlement selection (%) of Marphysa sanguinea larvae by
different grain sizes of substrates. A, Less than @ 0.004 mm; B, @
0.004-0.016 mm; C, @ 0.016-0.063 mm; D, @ 0.063-0.25 mm; E,
0 0.25-0.5 mm; F, @ 0.5-2 mm; Control, No substrate.
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Fig. 5. Settlement time (h) of Marphysa sanguinea larvae by dif-
ferent grain sizes of substrates. A, Less than @ 0.004 mm; B, @
0.004-0.016 mm; C, @ 0.016-0.063 mm; D, @ 0.063-0.25 mm; E,
@ 0.25-0.5 mm; F, @ 0.5-2 mm; Control, No substrate.
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Fig. 6. Chaetigers number of Marphysa sanguinea larvae survived
on different grain sizes of substrates for 7 days. A, Less than O
0.004 mm; B, @ 0.004-0.016 mm; C, @ 0.016-0.063 mm; D, @
0.063-0.25 mm; E, @ 0.25-0.5 mm; F, @ 0.5-2 mm; Control, No
substrate. Different letters on the bars indicate a significant differ-
ence between treatments (P<0.05).
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Fig. 7. Survival rate (%) of Marphysa sanguinea larvae by different
grain sizes of substrates for 7 days. A, Less than @ 0.004 mm; B, @
0.004-0.016 mm; C, © 0.016-0.063 mm; D, @ 0.063-0.25 mm; E,
0 0.25-0.5 mm; F, @ 0.5-2 mm; Control , No substrate. Different
letters on the bars indicate a significant difference between treat-
ments (P<0.05).

27 0] A %2 SPSS program 18% EAMLA(ANOVA
test)S AAJSI0] 2G93} A (least significant difference,
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Fig. 8. The formation of inhabitation tube. A-B, Formation of stable inhabitation tube in red circles; C-F, without inhabitation tube ; A, Less
than @ 0.004 mm; B, @ 0.004-0.016 mm; C, @ 0.016-0.063 mm; D, @ 0.063-0.25 mm; E, @ 0.25-0.5 mm; F, @ 0.5-2 mm.
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of Ayl olake] fAYo] FAE gk slolrt. 7] o] gl control



136 ofebE - 7
45
a
40
35
30 ab
£ 25
é 20 +
2 15t >
b b
D g0t
5 -
0
10% 7.5% 5% 2.5% 0% Control

Organic contents

Fig. 9. Settlement selection (%) of Marphysa sanguinea larvae by
organic contents of substrates.
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Fig. 10. Settlement time (h) of Marphysa sanguinea larvae by or-
ganic contents of substrates.
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al. (2000), Heo (2011), Kim and Jang (2008), Kim (2012) &
o ofsff AA=7] Aeld, 2 Zlol, A2 Fef 2 7] o
E 4% 9 AL ol taf] AAIE oA Eou, FAReo] 7 =
& A A A A5 AR 2719 A 9 A7 E 9] 7F g
S0l sl A= oheA] otk 3hH B2 s AT
=59 A2 A AR e Ak EAT 3tehA 4lge) e W
el (Pawlik, 1992), 718 2] =710 u}-& 74 2] Hej 412 (Gray,
1974), §402] A141%] AelellA] 97122] A(Thiyagarajan et
al,, 2005)°] F-.40] 5 uf glow, sheE A Holo| o
37140 7|9k f7lE kol WAz HA8 9] 2HA 9 A%
I} AEof| H| 2] = A= ZHoHE 4= ¢l

2 ARlollA 718 A7 2HA AdEAds gkl Aat HlaA]
=717k AR 0 0.063 mm W[l A EQF HE R BRE= 7|4
o] 27|17} & th& 71&ol Blsl =2 gk UERHSITE 2HA] Al
7F S YA 277t A s wEith o 71E Y] frlE o
B 24 A o 2HA AR f71E el 7MY =2 10%
mudel| A 7Hg 3ttt HEAR ol 72l Capitella sp.= #1 2
o] = NI AR ol A BB 7} 2t U3 A A
CH(Pechenik and Cerulli, 1991). A& of| 2H5}= F=2] H&
A&7 7170 & SolAdol =1L, thi2o] fA¥o] HEE A
Sk A2 FA48 Y FEof oEgtthar B e vt 9lok(Pechenik
20006). 20 Sk AA FAFEE A 2HA9F 7kl
Aol who W=7} 28517} 3)18}4] A}=(chemical cues)}
-21&E(inducers)of 28t 712 A& W Hefjof] 7]ogd 74 o]
A A= 3L (Morse, 1991; Pawlik, 1992), -3-A 2] HH-g-o] thul
A7} a7 Ak A7) AT ofea) e Hojet
FA = AtHRodriguez et al., 1993). Capitella sp. 57] 32
2px)o} wiefol B Q1% 2719k - 7120 SakA A3 a
42 Z-851th= A3 2 3(Cohen and Pechenik, 1999)5141
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Fig. 11. Chaetigers number of Marphysa sanguinea larvae by or-
ganic contents of substrates for 12 days. Different letters on the
bars indicate a significant difference between treatments (P<0.05).
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Fig. 12. Survival rate (%) of Marphysa sanguinea larvae by or-
ganic contents of substrates for 12 days. Different letters on the
bars indicate a significant difference between treatments (P<0.05).
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