Bulletin of Nagasaki Prefectural Institute of Fisheries No.38 (2012)

RIGFRIRFTHONLMEITRA AT T THD

s St

BT 2 I

A LR « RABRNES - 2

Egg release under laboratory conditions of seven subtropical Sargassum species found
in Nagasaki Prefecture

Takanart KIRTYAMA, Satosut OHASHI, AND Axmiko FUJII

Seven subtropical Sargassum species collected from the coasts of Nagasaki and Saikai Cities, Nagasaki

Prefecture, were reared at a raft in New Nagasaki Fishing Port and in experimental tanks from May to Septe-

mber of 2011, and the characteristics of their egg release were examined. In all species, egg release was ob-

served almost every day, and the period of maturation was from late June to late August, when the water

temperature ranged between 22.1°C and 28.1°C. For all species, the intervals between peaks of egg release,

which were more than 10,000 per 100g wet weight per day, were between 2 and 13 days, with peaks observed

ranging from 1 to 12 times during maturation, and the total number of eggs released per 100g wet weight

ranged from 40,800 to 1,143,500.
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Table 1 Specimens reared at the raft in New Nagasaki Fishing

HTRIRT PR ORI TR E L7 fJE

Port. BEVGEMOMAER (RS 2mX
Sampling site  Sampling Total length (cm) TIJE 2m X {;g é 2.5m, H /El\l/ V9 CIIl)
Species ( town) date No. Range  (Mean) -
N - . >
Ochima™ 7 lume 1 - 4 WNOKE 2m ([ZFET LTz, 7235,
S. carpophyllum Kamino-shima 25 May 5- 7 76 — 120( 102) ﬁtﬁiﬂﬁlﬁg@lﬁl, lﬂfﬁfﬁﬁﬁ\:ﬂf@ a7
Kayaki 17 May 8 N
S. incanum Kamino-shima 25 May 1- 9 48 - 84( 59) FEITETHZEY Tﬁiﬂé‘%@z X
S. glaucescens (£ ) S 1 92 N S
S. glaucescens (") Misaki 9 June 2- 5 87 -102( 94) 04 5 ERH 1A, 35 LU11H
S. assimile Nomo 27 May 1- 9 23 - 38( 31) R RERDHETH D L D3HEER
S. alternato-pinnatum  Nomo 30 June 1 -10 28 - 62( 45)
S. tenuifolium Nomo 27 May 1- 8 13- 52( 28) SNz,
S. duplicatum () Nomo 30 June 1-11 37 - 57( 44)

BE3AE B FRTPICATY, 2fE

*Oshima is located in Saikai City, the rest are in Nagasaki City

Table 2

experimental tanks with a slate-covered roof.

Specimens reared in experimental tanks in outdoor

KEEY EiFC, BRIZK D45
SRR EDOIROH DO FER AT -
7-1%, WA A 301 AR PN TR K

Sampling site

FETE Y, LIZH < 0EE%

- in Nagasaki City ~ Sampling Total length Wet weight §: /ZEXL% ;2 *ﬁf%: LT glg D ﬁ ,4]\]3"3 7&
pecies (town ) date No. (cm) (g) B ) )
S. carpophyllum Misaki 9 June ; :(1)2 12;3 D ﬂﬁ] {Z'S D gﬁb—& lJuj D Eﬁ ﬁ'é? SR ,>O
1 83 101.4 £ D IH DETHETD
S. incanum Kamino-shima 27 May 2 54 7.2 ﬂﬁ] {Z': gﬂm Hj " I
3 101 298 MMz 2 OO IR E L,
Taira 5 July 1 94 171.8
(‘f)‘ r“fégzcesc:”s 0 ( New Nagasaki 11 June 2 132 353.9 & DR OIN I OBRAE A 72 5
g seawee Fishing Port ) 15 June 3 110 231.1 CTHETOHKEZDORAKD
1 42 34.4
S. assimile Nomozaki-kabasima 7 June 2 51 53.8 JJ ﬂﬁ&uuj H ;ﬁ éf Lf:o 7J(7JJEIH:/)1/ N C
3 25 225 . | ot b
1 60 142.7 6i, ﬁﬁ%@ﬂ({?ﬁ 2m @§+¥EUﬁ%X]
S. alternato-pinnatum Misaki 9 June 2 75 109.9 .
3 89 162.7 T,
S. tenuifolium Nomo 27 May 1 5 1.3 RE E£KIETDIEREIZ & SO
Wy 1 51 2124 BB LB &GRS
S. duplicatum Nomo 14 July 2 49 162.7 U
27 May 3 26 65.0 IRI%, 2011 4E 5~7 HICE IR TR

FERRIL, MO KERERS (LT, K& ogE
% L BpAE LA T T o 7, ETIE, RARDBR
FIZ BB EZ < @rTEDL T &b, U
IR o JE B D A L2 DU TR T2,
Bz E/KAECIE, IR Z & O INEcE IERE 4
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ZEF) DFFEOR I A T2,
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fEfAIE, 2011 45, 6 HIZRWR & EEtinE
TEHELL (Table 1), KERICHAL, BT L
WA L O A ke =— o1
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FECTHAELRE DO LR RS
WO KR DI EE LT iiivie 2 F\ 7= (Table
2, IIbEAL— MNERIE DBt KK
A L, PR Rl S 7Bk % 1 B
2 30L (w¥VEZ7 DA 100L) KEZHL, K
S AV IR A KA JE L Rl 972 KO ISl K
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AFHERR BRI CF X I Z O E EHE LTI
HE > TOVDIGAERH S VT2 IR L Iov%
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FEN CIRVVKIE T E S Peo TIRZ eV & LTz,

FRIRKGER IAAEBLIIELET R (2002~2012)
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Fig. 1 The periods of egg release of seven subtropical Sargassum species, which were reared at
the raft in New Nagasaki Fishing Port from May 17 to August 30 of 2011. Solid line : period of
the observation. Dotted line : periods when the number of eggs released were not determined.

Solid circle : days egg release were observed.
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Fig. 2 Water temperature at a depth of 2 m at the raft in

New Nagasaki Fishing Port and in outdoor experi-

mental tanks with a slate-covered roof.

Table 3 Egg release data obtained from the raft.

Raft (mean from 2001 to 2010)

—— Experimental tanks (2011)

8/15 8/30

(Fig. 2),

FTEOIN OB AL, 6 A 22 H
~THTHTC, Y UEIZ L~ DT
7 ThbFEL, RN Tarr7xEs
LT UERY, FLRES, TANRE
7, ZRTEIDIETH T, Ik
BRAA D KIEIT 22.1~25.5°C D #ilf T,
6 A 22 Al D 22CTH5H 6 H 28 A
IR 24~25°Clz Al R LT Rt
Thol- (Fig.2), /-, FEHTH
fERIZ X 0 IR OBRAAH 1213 4~16
A (CF8.7 H) OIENRHG LT,

YO T BIL, ~ YV EZ TTH
THERBFRELS, RNTY VYU IEY,
aAFTIXET, VI UET, TANE

Days Water o 7 C8H LA, FLNEIELETHTE
temperature (°C)
Species Period Range (Mean) Range 7Tk biELS S HFRITH - T,
S. carpophyllum 6/22-7/30 1 -39( 23) 221 - 274 .
S. incanum 6/22-8/10 23 - 44( 37) 221 - 281 BAEAR DI B ¥ 1~58 A D
S. glaucescens 6/28 - 8/11 45 23.6 28.1 fﬁﬁf, oL @ﬁi’/}] I3 23~45 H T

6/28-8/6 23 - 39( 31) 23.6
6/30 -8/27 33 - 58( 41) 24.0
7/1-8/3 13- 33( 24) 240
7/7 -8/18 30 - 43( 34) 240

S. assimile

S. alternato-pinnatum
S. tenuifolium

S. duplicatum

28.1
28.1 aAFT7XFEIRERLELS, RWTH

28.1 LAEZ 41 H, >~u5%F7 37TH

KA IZ IR RS L O Lol F T k<
B, TRE) STk 100~500ml & 725
£ T, Ve, FE, EEBAOFREEED K ULAT
ST, ZOIfEETHEKOFBEERE L, X<
B L 1ml H oI 3 [BIFHAIL, ‘M2 4
WIZH| EFEIE LT, 7288, AhIndk CRy/A) 1%
FERBRLAREFO AT E R 100g H7- 0 ITHRE L
CORL7e, 72, 1 BH720 ORIz DU
T, 1 TRl EOSnEE Sz & Z A5 %00
B —2r7 LR L, ToEEEMREE £ L
W=, FEBRWIEOKIEIE 9:00~10:00 DOREIZE
HL7=,

m B
BEHETOEEICKLLIMBHOFR Sl
LI HIXIZIEE H O L 5 12882 & (Fig.1),
ZOWIFIZ6 H22 H~8 H30 HD 2 » HRY
Thotz, KIBOHPHIL22.1~281CTH-7=

28.1

DINETEH ~7- (Table 3), IS I
DKBOH AL, ~Y V7 T 22~2TCL &b
K<, WNTy~UT7Er 22~28C, ftho 5 fi
24~28CThH -7z,

WRIZHN B A OEIG % Fig. 3 1T~ d, v
UEZ7T6H NMI~TH NI 46~60%, >~
TEY, AT TXRES, VIS, FLAEY,
ANES T T H FA~THRIZ 46~90%, 7%
TEY TTHPAI~8 A LA 54~T4% & i@ VE
Hhm LT, 7 H TRLRIZEER I L Y
WNTHRH LD, FLes o273t
D5 FEL Y 8 HHRLIERICH LTz,

BELKETOEREBICLIHMHNBOBES &
BRI A S AHING, FXEABIES
T, e CoEER LA TH -7 (Figd) . IFK
HMIE6 H 21 H~9 H 6 HD 2.5 A5V T
BTz, KFOINEHOBRA & T HIZEToOR:
T, FULRET ZFRE 1~3 HEREE)-
720 IPFL AR A O AKIR OFEHH I 22.8~27.6C

747



M LLFE S, - RABRE - BRAINE © R IR

50 :E I I I I S. carpophyllum

S. incanum

ND ND

S. glaucescens

ND

~ 0

s

2 50 S. assimile
5 ND  ND
2 0

o

o

-

S. alternato-pinnatum

C S. tenuifolium
[ ND . .
0 | |
I S. duplicatum
] ] ]

i i
1 1
Early| Mid | Late

Late Early| Mid | Late

June

July August

Fig. 3 Frequency of individuals which released
eggs for each of the seven subtropical Sar-
gassum species during each period at the

raft. ND : not determined.

T, L REFRD -T2, 7TH LA ~8H B
Tl 25~26CH THERE L TK 1°C (5K 2.8°C)
K<, 27T CEBZT=DIZ8 A1THLIETH -7
(Fig. 2).

LH® 720 O E B AR K E < #oh
DOE—r nHbNT- (Fig. 4), T D& KNEIZ=
FIXRES T 267 TR LR HEL, RNTw VY
T 21.7 KL, FLAE220.0 HRIOIETH- T,

ECHAOLNLEHRAR Y FT T T ROERSLMTIZBUT L0

FAERD B — 27 BT 1~12 BO#HPHTH Y, &
FEDWHNE, LT 7 78 10.7 [ & K THIC
%<, WNT~YUEY, aFI7FEs, 7AN
%7ﬂ% 500, 7XTE/ 43 [RIDIETH >
7= (Table 4), &AE{ED & —27 ORIEIL 2~13 H
DOHEHPFATHY, BHOFLENL, TANETD 3.8
HimxbaE<, RONTHFLAEZ 40H, 74
E7 4.6 HOIATH 7= (Table 4) . 7=, %f#
Kovr'—roH oz L, [FfEHT 1~2 O
THIH D HODIFIF KL Tz (Fig. 4).

BB ER 100g H7- 0 ORI, FEN
BIOHEMTIEL2ENRKRE L, SEERORH
R E 4.1~114.4 FTRiOFPH TH - 7= (Fig. 5) .,
BHEDOIFHTIE, FLAAEZHN 87.8 Fhilxb
%<, WWNTIUEY 492 ki, 7XTEY
41.2 TRIDIET, F LT 7 3o 6 Fid 1.8~
4.6 {5 L FRZ o T2,

E =

AT o7 L E AR CoORRIC L D
R ZT ZH T ORI T8O AH
m,%vﬂ%a%ﬁéﬁimﬁwﬁﬂwmmmﬁ
Ih « TR 1~3 3E)> - 7= (Table3, 4),
%%%ﬁ@ﬁhuowfm,_®ﬁ%®mm_ﬁ
2372, KR EVTHIDIRK N EL T\ D L&
2 BT, K CTOEEIZ L DI OB A 2 7
% &, [FFER T 4~16 HOfEAZE R H Y, Zo X
D IR DA R « BEADEOAIF A O BbARE
DOENDFKREZZ NI, —F, THHAE T
H TFAI~8 A FAIOKIBIZIZIABRZ2 220N I B i,
K TER OB LT LB 2 bz (Fig. 2),

Table 4 Egg release data obtained from experimental tanks.

Egg release

Number of peaks Days intervals

D(Lg:;'sc;n tempeVIY::::e ©c) (>10,000 eggs/day ) between peaks

Species Period Range ( Mean) Range Range ( Mean) Range (Mean)
S. carpophyllum 6/21-8/9 25- 47( 35) 228 - 260 4- 6( 50) 2- 10( 48)
S. incanum 7/11 -8/25 36— 46 ( 40) 232 - 276 3- 5( 40) 3- 10( 84)
S. glaucescens 7/12-9/6 47— 57( 53) 232 - 278 3- 6( 50) 2- 13( 54)
S. assimile 7/11 -8/24 32— 45( 38) 232 - 276 1- 3( 20) 8- 11( 93)
S. alternato-pinnatum  6/30 -8/25 44— 57 ( 51) 232 - 276 10- 12( 10.7) 2- 8( 40)
S. tenuifolium 7/23 -8/17 26 252 - 2170 5 2- 8( 38)
S. duplicatum 7/14 -8/26 41 - 44 ( 42) 232 - 276 3- 6( 43) 3- 7( 46)
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Fig. 4 Daily numbers of eggs released per 100g wet weight for each of the seven subtropical

Sarugassum species reared in experimental tanks from June 21 to September 6 of 2011.
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Fig. 5 The total numbers of eggs released eggs per 100g
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wet weight for each of the seven subtropical Sar-
gassum species, reared in experimental tanks from
June 21 to September 6 of 2011. Solid line : range

of number of eggs released. Solid circle : mean num-
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IROFIIZ LD AR HELR S T D, £D
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T2 72 kI, /aXVUET 11 Thik Shbd,
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R/ aXVEI LY REOIKEEITO DL
WSz,

A RA L ZD T8 T O ORI, 6

H Ff~8 A THtE, #iixe A TA~8 A If)
tg L HEZR S, BFEOINE BT 23~45
HTholz, KL IPKHITIZIER R 251,
1R/ EDE & o= BOIFHIE, L
TRFFER AR B, FLNET LA T 4~9 HH
@ 2~5 [BlA LTz, FL/NET o 6 FEIZ
IR 11 e <, 4 AR CTE & &
ST=BEOIFEH™M T, 2 » A oE#ich
7o VIR 2 AT o 7, #R A IR 9 (R I, B o
100g &7 87.8 THL T 6 FHD 1.8~4.6 5T
HoT,
SEESNT-FETRR XU T THROMAT,
[Bwsy ) Wz Ed 5 BT, G A7 R O
RO OIS, FREAEER EO—BE7e b
ZEnHEEENS, LinL, BEEAETORERE
BRIZOWT, L7 ANEZ | TEE S5 1
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AWFFRITEERLMETICL D b0 THY, 4%, =
LD ORRERE & 31T, RIRBEE ST HEGAD
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