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B (Epinephelus malabaricus)¥& &R
RERTF
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HigBEdEXERELE L
i =

KB RIEA R E L5 (Epinephelus malabaricus)¥T
Z BERIAHEE , RRAREFHREFTHEIRER
M o FE:ir® = F 4 Z# (Dimethyl sulfoxide » 4%
DMSO) ik Bl 9 R ER R ABA DA TEZ L o Za
B R BR R B RE S - 235 -150 °C/ minZH o
150 mM SN & FaE ik FAm20% DMSOHEE » sLiz
BREFAE R O 1 FHEILERA  REMBREZHET
#4338 H 2569% o

b

""‘ﬁﬁ =

FHEEMEE . FERFEENRERDE EREEEENEH
Al HRLAZ RAEIMWERE , AEREECRE  TERE
HEBEBEARANELZNNGETEENE  HPSERBENEHRA
RN - BN EHERBEEEENREATE - BIRERAZERE 5 £10
FRRBRT BB RS LREAFEERERBIIATHERKRY
(1, 2) - HRHEANEERREER BTN, BEER, THRES
RERENERY  FREPRECERATEEESRZ Y —KRE -
BEREEEEEZNER UM EELE - MARKERBRNERE
AEERBIEMNS : £—, BEEATENEETURY » IEARTERK
K B, WO HBENEEANERE (stress) o HPRTLFEERE , HiER
A8, RBOE T TEEP S EERERE ; 5=, FEATIES,
EHWAET] - —BEHARAINE TR LETA TR » BRREINE 78940
BEXNTREE—ERT £, JETEEEENEER , FREHE4E
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fEE - ASEEBEMETURAREN B ETRREME » FTUTLE
BRI E AR RSB O R AESURE - E/EEE
FE : %&AEEE (progeny test) VIR, KA, ¥R, ERRERT
fResmmamrnes gy B BT, BB FRITERER , EAUR
FHERELAECIRE , BEEREREETLE - BERBIRREL
BREEIBENAHEARCHEETS , ARAREUREYE i
BEE, HEEHMERYE , BEREEFERRER o MEBREKRNEES
SR EEEAR  RERENELER  BEAERRERA - Ak
EERNEHNEEENESE - FREERFEREEREEREN—K
FIZs o

BARELWRERIE  FARREZERERAERETIVEIHE KA
MEBREEE AR, BREBAKTETEEQG) , EREEEANRERE
th, BEEEEHWEFREATRRN—B , 1 BIiRE T EMAEE
R T E AE R RSB IS R R R ENMREEER
FEHEBEFE - KFEHEN  BEARBERERRETFNEEREEE
IR TS SR PR EN A S - HRMBERIIEERER AR
DENSEEERT , tSR—-EES  8F , TREBRERERBEYN
FEDSRI UG EEEEEIIEER

o MEETE

) HER
FEREEENRI0EMAT » TEREHEMERZHNWERE
. FTEBREEEEEREEREABTERNE - RERNERY
BEREKE, —HRERENFETFEATRETE IR, B EE
TREEERE - FRUIMERRHE10015 » WEMRETER
BCEEME THERFEE - B4 AZE L# @ C, 10,000 rpm)
ORI DU -

1. FEF SR TFIEEE
Fid 8135 % A 150, 300, 450, 600, 1,100 mOsm / kg &AL »
/080, HEEBEERATEKASW) o A TEKNETE : 130
AEEAS, 0.8ATE(LHE , 1.3ATE(E (CaCly) » 6.6ATFLHL
B 1 AFRIEEA » BIA0ISATEEEE M (NaHCO,) it
B EES1,100 mOsm / kgfIA THEKFAKpHIESS. 2R BT
B R A AT RIS ERBRNAERES FREE100) BER T
WIRIERT - B4 BT HEREHBLALE T EF RN
2, B 1B (ul) R S A F0550 mMBALER » E/L# k1,100
mMEEEBKES » BEBIEKFS10, 20, 100, BifETE
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BIRIFFIERSR] - FTEMEBEHMAERIR@°C) TET - BREERE
ERXEEBEHEE LHNREE - BIEREME NI EERZE200
o ~RERERASBERESR , B LERRETER &
ENE NOIIREL - EENEIEELL 0 REZEETR EFRIGEERE
BT, 1 RFERBTEERERS B Y% EEBILESES
2 FIR% 1525 % B850 % FIRE T E B B IEERE /1 (hEI >25 %
to 50%) HKILIEHE » 3 K>50% El75 % K F EE B EERE
71, 4 RZ>TBU B TEERIGERSEN SAREB=KREE -
KR LUERERTEABZBHAHEBERE - BRHUEN » BERE
LG RIEEERRELRE - MELBERTLEAER (rea-
gent-grade) # B X ESigma A F o AR ERKAKE f%ﬁ?{ﬁﬁ
ER R B RERNEREX -

FEREEEEREFIESENERE - - ~ -

RAEBRAS BRI - E%u?ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ,
BaEREEYR0.25 ccBIZEE (Instruments de Medecine Vete-
rinaire-IMV, L, Aigle, France) - RZREEERPIARRE 1 K
8 NI RRR DR R EEERIKE » ZESHEER
BEEYZZEESIE(01058)  RRTEEEREERELME
Ao BR, ERIH—XBEEREER , ME20°CREFHEE , REW
FEERBRE TESEN - HRNEEEEREEREERT
ERHRERE BIF A IR Y BN MRS , EITESEHRERE 10K
==, |
AEBRLLBETAERER 232 150mME(LEH(3), 300
mMEEES, 4) ) BKALEERENKG), 150 mMMBEEA@3, 6) K
K - BBUSHEERBCER ) 2EBkE20% DMSORE
—HIRE , FROHEBILEEES10, EITHEBRNLE - HX,
2150 mM 8/ MR RCE T MER MR L2 (1080100) FIRI 1E
RHETRERE (5 608 EHE T HIRER o 4t » IREI150 mMEAL SRR
FEX , BE=ZBTREE 0, 205030 %) EE (DMSO » HiH
FHE)VREASSEZBHEERE  EUSKEEINEENEER
HE -

FEE B AR INE AN - ZRIUENGFEEFY
IR o EINRAKROANER , BHEATABES ITULERRESZ
ANEREREBREEEERCG » FHsHH bR RN\ F])
WHEEER o —RE25°CKIE » HATEERhCGHESHEN24F130/)
Rr EEIN - IHANEERR0IENTREBRER - A—%
9 (0.25cc) B FEREIRER0.25 ceHIFT BRI (EE 150 mM &1L
SAFRIEL0fE , ERFTRERNFEERRES)ZER 1 k28R
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BT - —ATHBHIIANSH 2 F -
R — S FEEAIL , BEEIRIN0 ol RN
KELHIN - SHENHERETE Q2 AT, TUZHNE
EREERLCETOEREBER  ATTRES - RIEE, B
Bblsin-}/ ARBALL 6 RREOZHELFGEE T - FHER
FITukey s B HI B Mo =0.05 S BEKHE , BT 4 R Y

EZR) -
=& R

O FEFHEETHEREN
CERANEFEENSEESE4.2~8.6X10%cc - FHRIFIE
FEBEE340 mOsm / kg - BHE FHREFRBRBEREF300 mOsm / -
ke BB AR (B8, 88, ATEKEGEERENEHEE
Wb, HARBRIEE—) - AEERBRNSZERER600 mOsm / -
kels ) THEENIEEREBRETTRERRETFE—) - BAEE
BT REENE IR BILERS10, 20, F1005HE » AR
FEHNEERENEEREBLL RSN E TRED) -
O PEFREEERFTENENERE N
UREASHRBEERBENETFR2RELEFRIGEE) - 150
mMELSRFEA AL BEABEKNRRABREES) - HFE150 mM
SNEREASERER  XFEUENERTRAELEREBR -
RREREBLES , BREETYESENIEBERRABEEIE - &
(s S8 FEERL EREGIFE)E- - BBELLENER, T
REBTRBERBLLZE)RENTEIFHE G 588) - MK FEE
BERBEEHEO, 20, 30 %) HKEERERTEERESHET
AEDMSOE FHREMENR , EEEHEES20%(FM) - Ll150

‘#F&—  The effect of NaCl, KCl, ASW and glucose on spermatozoan
motility of black grouper at a semen dilution ration of 100.

Chemical Osmolality (mOsm/kg)
150 300 450 600 1,100
NaCl KCl ASW glucose 0 0 0 4 4

Motility score 0: no spermatozoa were motile.

Motility score 1: >0-25% of spermatozoa with progressive movement.
Motility score 2: >25-50% of spermatozoa with progressive movement.
Motility score 2: > 50-75% of spermatozoa with progressive movement.
Motility score 4: >75% of spermatozoa with progressive movement.
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%=  The effect of semen dilution ratio on sperm motility in NaCl,
KCl, artificial sea water (ASW), sea water and glucose solutions.

Semen dilution Duration (minutes) Motility score
ratio of motility
NaCl, KC], ASW, 10 40° 4
sea water 20 10° 4
and glucose 100 2 4

Motility Score 0: no motile spermatozoa.

Motility Score 1 >0—25% of spermatozoa with progressive movement.
Motility Score 2 >25 - 50% of spermatozoa with progressive movement.
Motility Score 3 >50—75% of spermatozoa with progressive movement.
Motility Score 4 >75% of spermatozoa with progressive movement.

Column values with _.-diffprent supersc;ipts differ significantly (P5 0.05). . -

%= Comparison among the effects of various extenders on post-
thaw spermatozoan motility of black grouper.

Extender ] Motility Score
150mM NaCl 4
Marine teleost Ringer 4
300mM glucose 2
150mM sodium citrate 1
distilled water 0

See Table | for key.

e JL ~ The effect of different concentrations of DMSO, glycefol and
methanol on post-thaw black grouper spermatozoan motility.

Cryoprotectant Concentration(%) Motility score
DMSO 10 3

20 4

30 1
Glycerol 10 0
and Methanol 20 0

30 0

See Table 1 for key.
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mMELER 20 % DMSO I FIRE R LL 9 I 1 AR &R ER
095 ccBE, SHEEFEERTEEENHEEARPHEEX
PAL s Uk B B S PR R R FEOE B N R HE (RE) - EINE
B21AER, BEERNEEINGTEERNEEERLIRER
2 (P<0.05) R (EN) RAMENERS o AR ) FHEBENWER
B TR B (P<<0.05) ELET B WR . (R ) - R EETREA
HREEENES —85°C/ min °

M5 =R |

— IR RS TR TR L TEIG, 9 REERMES
KMBREET TSRS - BRAERET -BEREREREEFRE
PR bk 2 B A T e AR R RR L A R B B L A MG T 0 E) o IS AERET
MREROERTRERENTEE, THRTRECEFHER, S8
BEBRNBENEEE (912) - AMBEAER FRREREBEACH -

FA  Comparison among the effect of freezing method on the post-
thaw black grouper spermatozoan motility.

Freezing method Motility Score
Above liquid nitrogen surface : 4

1 cm

Above liquid nitrogen surface

8 cm 4
Buried in dry ice 4

See Table 1 for key.

7N  The effect of egg quantity of black grouper on fertilization
capacity using 0.25 ml of a mixture of 9 parts of 1% NaCl solu-
tion plus 1 part of either frozen-thawed or fresh semen.

Egg quantity Semen type Fertilization rate
(gram) _ (0.25 ml) (%)

1 fresh 60.8 + 2.4°

1 frozen-thawed 56.7 + 3.3°
2 fresh 554 + 4.2°
2 frozen-thawed 33.1 + 2.3°

Values are meas = standard deviation. N =6 in all experiments.
a, b Values with different superscripts differ significantly (P<0.05).
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e T o E LSRR THER , AeERENAERFRERER
Mo Sk AERT , ST THERESZBRNERSE T NE N REERE
BENTETI(12, 13) - —BBEEE 300 mOsm / kg KB KEERRIEEK &
FHRF(13) - AMAERAZHBEEHETFNREEBEE (600
mOsm/kg ) FEL—EHKAER(9, 13, 14) - HEWE REE Bk EEE
—HERET o

BIFERR BN A SREENBFEDRERM , KRS TREEL
PHEEER - MRIEREXLLERARSNREEE BE) 2AERT
EEREHRHES, 8, 9, 15) - BAMEBRREEREL ) ERMNESHE
BERRE , AMTHEBRERT - HFBERRI O UBRESAEER
BRER BEREBTHESE NS ERENUEERBREL , 570
EENE NIEE - WithlerflLin (16)HIR B REHRE. tauvinaB 7% » ﬁ(ﬁ
BRTFHRESENEEEL SR ERGEER - .

—‘}ﬂ&“ﬁ3@?’?@@5%ﬁ%ﬁﬁfﬁﬁ@ﬁﬁ%ﬁ%ﬁbzmi@mﬁﬁ%ﬁ%ﬁiﬁ $
R, HRAERTENRERENTIHEESARR - EEFEILE
BERNPREFROUMEBLERR, RERRNFERSIFRBRENEER
— ) RENEERRFEER ) BANERE  REUERBERENRIF -
BRAGRAESFESRERNN S UAERRERABEZER
BERHEUMY - BANWRAFEESBRNEERE , SSHRERES
KOEGRE TSI RZRES , BEBEABFEEE INEE
HREENMHENEZE0.739 - BEEEVNSEFEMUSNEE , #ER
90 9% B EEFE T RUMMIEL MR EWH R REE)  ALEFREEHE
FREHE IR EEAREMURETURKERR -

A 583 [ PLER B FOMG RE VR 198 K R & FE 1T 1~ 15 (species-specific) #
R BUFRHABRLEHEETERIEN A EAREERERN T, S5
BARRIARTIES » FENEETHEFEDEQS, 19) c HiEREH
EEHMWMTEEREE. tauvinaBF(11) » BETSF]Pbarramundi A 762
HEAE T RIS RTE (S, 20) - MRERSAERIIE (G RTER QB REENFE
W EENEARHERE R AKBEEGCETFOQ) -

AN T (BEERRBEARE 1 R8s AT AW
ZR T RIERX RERELIKE) , BHEEETIERE RS AR/
R ZEBEHENEGEEEBHENSBIS - 154, —20, —85°C/min (6,
22) o FTLARVEEEA (3) » # (6) K BEABIH (23) FE W B W A5 S 0 FE % 40
Lo

—fRIERTEREEAERTTREEEENSG, 8, 9) - AWERERED
XA o FTRRanaBF(U)HHETARK » RERBRNTEREE
HEHR  FHEREANREEAEAFRERNEEMEERE - hH%EE
E—FEBE
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B wE B RRELSE  BPURERESHERLE > BH

R , BEESEENFGROAENRNEFREEAWRAMEN
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—AD-7.1-F30— 1TEEH—HF5EH -

S LBR

1.

10

Tan SM, Tan KS. 1974. Biology of tropical grouper, Epinephalus
tauvinal. a preliminary study on hermaphroditism in E. tauvina.
Singapore J. Pri. Ind. 2: 123-133.

.Yeh SL, Ting YY. 1990. Studies on the reproduction for broodstock
establishment of groupers. Bull. Taiwan Fish. Res. Inst. 49: 167-181.

. Gwo JC, Strawn K, Longnecker MT, Arnold CR. 1991. Cryopreserva-

tion of Atlantic croaker spermatozoa. Aquaculture 94: 355-375.

.Gwo JC. 1982. Studies on the Frezing-Thawing Damages of Fish

Sperm, Especially on the Morphological Changes and Major Cation
Fluxof Spermentozoa. M.Sc. Thesis, The University of Tokyo, Japan.

.Hara S, Canto JT, Almendras JME. 1982. A comparative study of
various extenders for milkfish (Chanos chanos Forsskal) sperm
preservation. Aquaculture 28: 339-346.

. Kurokura H, Kumai H, Nakamura M. 1986. Hybridization between
female red sea bream and male crimson sea briam by measn of spe;'m ,
cryopreservation. In: Maclean, JL, Dizon, LB, and Hosillos LV. (eds.),
The First Asian Fisheries Forum, Manila, The Philippines, pp.113-116.

. SAS User’s Guide: Statistics, Version 5. SAS Institute Inc., Cary NC.

1985.

. Stoss J. 1983. Fish gamete preservation and spermatozoa physiology.

In: Hoar, WS, Randall DJ, Donaldson, EM. (eds.) Fish Physiology, Vol.
9B. Academic Press, New York, pp.305-350.

.Morisawa M, Morisawa S. 1990. Acquisition, initiation of sperm

motility. In: Gagon C. (ed) Controls of Sperm Motility: biological and
clinical sapects. CRC Press, FL., pp.137-151.
. Ginsberg AS. 1972. Fertilization in fishes and the problem of

- 125 —



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

polyspermy. Insrael Program Scientific Translation, Jerusalem, bp.366.
Gibbons IR. 1982. Sperm motility: mechanisms and control. In: Andre
dJ. (ed) The Sperm Cell. Martinus Nijhoff publishers, the Netherlands,
pp. 304-314.

Morisawa M. 1985. Initiation mechanism of sperm motility at
spawning in teleosts. Zool. Sci. 2:605-615.

Morisawa M, Suzuki K. 1980. Osmolality and potassium ion: Their
roles in initiation of sperm motility in teeleosts. Science 210: 1145-1147.
Goodall JA, Blackshaw AW, Capra MF. 1989. Factors affecting the
activation and duration of motility of the spermatozoa of the summer
whiting (Sillago ciliata). Aquaculture 77: 247-250.

Billard R. Effects of coelomic and seminal fluids and various saline
diluents on the’fertilizing ability of spermatozoa in. the rainhow trout
Salmo qairdneri. J. Repord. Fert. 68: 77-84.

Withler FC, Lim LC. 1982. Preliminary observations of chilled and
deep-frozen storage of grouper (Epinephelus tauvina) sperm. Aquacul-
ture 27: 389-392.

Gwo JC. 1989. Cryopreservation of Atlantic Croaker Spermatozoa:
Optimization of Procedures, Evaluation of Morphological Changes,
and Assessment of Motility. Ph.D. Dissertation, Texas A and M
University, USA.

Harvey B, Kelley RN, Ashwood-Smith MJ. 1982. Cryopreservation of
zebra fish spermatozaoca using methanol. Can. J. Zool. 60: 1867-1870.
Harvey B. 1983. Cryopreservation of Sarotherodon mossambicus
spermatozoa. Aquaculture 32: 313-320.

Leung LKP. 1987. Cryopreservation of spermatozoa of barramundi,
Lates calacrifer (Teleostei: Centropomidae). Aquaculture 64: 243-247.
Miyaki K, Dotsu Y. 1987. A scanning microscopical observation of the
cryopreserved spermatozoa of the swellfishes. Bull. Fac. Fish.
Nagasaki Univ. 62: 17-21.

Erdahl AW, Erdahl DA, Graham EF. 1984. Some factors affecting the
preservation of salmonid spermatozoa. Aquaculture 43: 341-350.

Scott AP, Baynes SM. 1980 A review of the biology, handling and
storage of salmonid spermatozoa. J. Fish Biol. 17: 707-739.

Rana KdJ, Muiruri RM, McAndrew Bd, Gilmour A. 1990. The influence
of diluents, equilibration time and prefreezing storage time on the
viability of cryopreserved Oreochromis niloticus (L.) spermatozoa.
Aquaculture and Fisheries Management 21: 25-30.

— 126 —



