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Study on substances inducing settlement and metamorp osis of
planktonic larvae of Haliotis discus hannai

KANG Qing hao', ZHENG Jizr sheng®, JIN Birrhe’
(1. Department ¢ Aquaculture, Yeosu N ational University, Yeosu 550- 749, Korea;
2. College  Marine Lj'e Sciences, China Ocean Unwersity, Qingdao 266003, China;
3. Nanhae Hatchery, National Fisheries Research and Development Institue, Kyeongsangnanrdo 668— 800, K orea)

Abstract: The impacts of some inducing substances on the settlement and metamorphosis of planktonic larvae of
the abalone Hdliotis discus hannai were studied. According to the composition of amino acid in 6 monocultured
benthic diatom, 15 artificial synthetic amino acids were chosen as the inducer. The results of the inducing
experiments showed that the highest settlement rate appeared in the group with I-aspartic and the second in L~
glutamic test group. These two rates were a little lower than that of benthic diatom test group and much higher
than control group. About nducing metamorphosis rate, - aspartic test group and I-glutamic test group are
same. Both are a little higher than benthic diatom test group and are much higher than the control test group. The
experiments with different concentration of inducing substances indicated that the highest inducing rates occurred
when the concentration was 10" mol* L™ 'for both L~ aspartic and Ir glutamic acid.
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60Hm , (20~ 50) x 10* emL ™'
80h
1.2
(Achnarthes longipes ) ; (Amphora lineate ), Nawicula pelliculosa
Naicula incerta; ( Nizschia longissimia ), Nizschia sp.) 6
; Conwy , , 1 mL (Na2SiO3*
6H20 100g 1L ) 1L 3 (Sem %
10cm % 0. Lem, 100cm”) , : 0~ 22°C,
3 000~ 4 000 Ix, 24L: 0D
1.3
\ (10 000 r*min” ', 10min), 0.1~ 0.5 ¢ ,
3~ 5mL 6 mol*mL.~ 'HCI (110C) 24h, , , (40
~ 507C) , pH2.2 2 mL, 10 mL
1 mL, 0.2Mm , (Pharmacia , Biodirom 20)
1.4
(18 *0.5) C, 31~ 32, pH 8.1~ 8.2,
5.2~ 6.8mg°*L™", 500 , 50~ 100mL* min~"' 3h ( Olympus
BX 60) ; , 5h (Nikon V- 12) 80 h
( 1-1 :(1) 97 h
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Fig.1 Changes nn settlement and metamorphosis during early development of H. discus hannai
1. ; 2. ; 3 ; 4
1: later veliger sage; 2: primary creeping stage; 3: early peristomal shell stage; 4: perisomal shell stage
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) 3 )
)
L- L- , 10°°, 107, 10" *mol=L. ™' ,
) 3.
Statistical Analysis System( SAS Inc, 2000) program , ANOV A ,  Duncan’ s multiple range
et 95% :
2
2.1
6 1 , A
longipes, A. lineate, N. incerta, N. logissimia N. sp. , 117. 94, 9. 96, 113. 42,
60. 73, 96.96, 98.24mge* ( 100g) ~ e 1 . 9. 23, 9. 76, 102. 93, 55. 15,
90.76, 92.58mg* (100g) 'L™"
1
Tab.1 Amino acid composition of various bent ic diatoms mg (100g)~ ' dry matter
Adhnanihes Amphera Navicula Navicula Nitzschia Nitsschi
component longipes lineate incerta pdliclosa logissinia Haschia .
(Ala) 50.01 46. 54 54. 98 26.49 46. 54 47. 80
(Arg) 49.03 38 64 48. 40 24.61 38 64 40. 42
(Asp) 117. 94 96. 96 113. 42 60.73 96. 96 R. 24
(Cys) 7.60 14. 07 15. 08 7.79 14. 07 6.26
(Glu 99.23 90. 76 102. 93 55.15 90. 76 R2.58
(Gly) 62.39 53.25 109. 4 36.07 53.25 50. 31
(His) 21.97 15.20 19. 08 10.83 15.20 12. 47
(Iso) 39.77 36. 19 36. 03 20.55 36. 19 35.50
(Leu) 59.44 59.38 59.13 32.09 59.38 55. 10
(Ly9 43.10 28.97 43. 80 21.86 28.97 37.91
( Met) 1.24 16. 80 16. 91 7.30 16. 80 10. &4
( Phe) 36.87 40. 55 40. 08 22.25 40. 55 39.90
( Pro) 34.51 30. 84 30. 36 20.69 30. 84 32.70
( Ser) 58.99 48.75 2. 12 32.99 48.75 48. 06
(Thr) 59.71 49. 35 55.36 28.15 49. 35 51. 50
(Tyr) 31.09 23. 66 3.4 15.34 23. 66 21.74
(Val) 53.29 47.24 46. 4 27.32 47.24 51.34
( Ammonia) 163.93 83.05 110. 16 53.54 83.05 76. 78
2.2
15 2 15
97 115139 171 h
P P s 5
. (P< 0.0)
2.3

10°°,107°, 10 *mols L7 ! L- I~
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.3 10" “mol*L™' ,

10" *mol*L ™" ( 3 (P< 0.05)

2 15
Tab.2 Rate of settlement, metamorp osis and response of larval abalone on
15 amino acids and bent ic diatom %o
amino acid sett lement rate metamorphosis rate response
97h 115h 13% 115h 139h 71h rate
(Ala)  24.45%6.9° 44.45%+3.85¢ 53.33%3.34"  67.46E3. 64 68.67E1.96"  64.89E7. 54 87.78%1. 9
(Asp) 50.00%3.33> 75.55%3.85> 80.00%5.77 R.RF4.a3% @.36E1.e*  94.3uE1.93 155.519. 62"
(Cys) 20.00%3.33  43.34%577% 60.00£3.33°  56.93%6. 8" 57.63%F6.30% 65.15F10. 87 98 89%3. 85¢
(Gl 54 44F1.93> @.33%3.34° 73.33%5.77 .51F2. 2% 91.07£3.90°  97.02%259°  144.4%10. 72"
(Gly) 14. 44%5. oot 36. 67e 46.67%3.34'  57.58%5.25%¢ 64. %620  69.11%2.38  78.89%5. (9!
(His) 6.67£3.34%  28.89+9. &' 38.80%10.18% 78.5425 75%° 68.62+£18.29" 62. @+ 13. 4b! 62.2F11 71f
(Leu) 14.44%3.85d¢ 25 561,930 34.44F1.93  61.3F10. 76 68.18F12 82> 67.81+10. 65> 57. 7E3 854
(Ly9 12.22%5 005 25.55+3.850 38.89%3 85%  55.56F11.98 57.81E10. 000« 65 97E5.95 64 44%E5. (0°
(Met) 7.78%1. 9 13.33h 23.33i 83.33%14.43* 57. 14t 14. 20" 61.90£8. 25> 37. 78 1. I
(Phe) 4.44%1.93"  14.44%1.93" 27.78%5.09" 70.00£26.46" 59.88+2 68"  44.29%5157  40.00%E6. 677
(Pro) 17.78E1.92°% 25 56F1.93" 3556%1.93%  64.88%9. 16" 56. 67 12. 41> 40.61 £4.58"  50.00%£3. 33
(Ser) 8.89%1. ¢ 1556+1.93" 30.00%5 774 5833%17.56% 55.71%5 15 55,715, 15 46 67 8. Qe
(Thr) 8.89F1. R 25 56F1.93" 41.11%5.097 5655%18.76"™ 50.87%£5.89«1  54.29%4 17¢ 63 33%6. 67°
(Tyr) 4.44F1.93"  20.00E577¢ 30.00E5 774  59.52+10.91% 44.20F5.15%  49.05E8.61" 4. 44F6.94"
(Va)  5.56k1.93%  28.89F1. 900 3556%1.93% 62 04t11.23%" 43 Ut6.94¢  56.3619. 2Pk 555613, g5
diatom  70.00E8. 8¢ R.2F8.39* 93.33k667° 73.81%5 41" 8. 12F4.65¢°  95.40%3.99* 182 22F10.18*
conrol 4441, 93" 14 4F1.93" U ME1 % 53.33%5.77¢  31.55%5.15° 36.31%£7.22" 33,3313 33
1 ;2. 3 , (P> 0.05

Notes: 1. control is norr diatom on the polyethylene plates; 2. values (mean £SD of three replicate groups) in the same column not sharing a

common superscript are significantly different (P> 0. 05)

3

Tab.3 Rate of settlement, metamorp osis and response of larval abalone on

two kinds of amino acids and different concentration

%o

( m?l'If 1) settlement rate metamorphosis rate
ammo acul response rate
concentration 97h 115h 13% 115h 139h 171h
100°  44.44%5.00° 64.44F76.94> 66.67E882  75.97%4.31% 73.24%6.79" 75.06%3.17 116 67+15.28"
Ay 1005 50.00%3.33*  75.5%%£3.85° 80.00E5 77  8232F4.63*  90.36E1.64° 94.5411.93* 155.56%9. 2°
1004 27.78%6.94" 41, 11£3.85° 42.22%509° 72.9%%3.8" 65.90%10.08" 71.60E10. 14> 72 22F6. U
106 48.80%1. 9" 56.67%3 33% 63. 33% 76,5415 4% 75.4418.04"  75.44%8.04 111. 11E5. 09"
Gla 1075 sdatir 63331333 73.33ks577 s251%2.20 9L 07£3.900  97.02+2 59* 144 44+10.72¢
10°%  43.33%3.33¢  51.11£839" 5556%10.72" 79.29%11.29* 38.33%3.02° 70.77%7.000 94 44F15. 40"
3 , (P> 0.05)

Notes: Values (mean£SD of three replicate groups) in the same column ot sharing a common superscript are significantly different (P> 0. 05)
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