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ABSTRACT

In order to obtain the basic knowledges concerned to the semen preservation of aquacultural
fishes, studies on the physical and chemical properties of semen, and sperm motility with
the different osmotic pressures making by adding Na*, K*, Mg** and Ca'™" to artificial
seawater (ASW) were conducted in black seabream, Acanthopagrus schlegeli.

Average semen volume per fish in one strip was 1.97 m¢ and sperm concentration was
2.33£1.30X 10" sperm/m{. Spermatocrit and pH of semen were 90.6+5.0 and 8.3+0.1, respec-
tively. Osmotic pressures of rearing seawater, seminal fluid and plasma were 939+24, 382+70
and 342+77 mOsm/¥¢, and Na*, K™ and Cl~ concentrations of seminal fluid were 169.5+4.5,
49+22, 156.0+2.0 mM/2, respectively.

When semen were diluted by using Na*, K*, Mg** and Ca™" free ASW, only Na* free
ASW had no sperm motility. As raising osmotic pressure graduary by addition of 1 M NaCl
to the Na* free ASW, spermatozoa showed the high motilities in 457~1128 mOsm/¢, but
the low motilities in 1398~1736 mOsm/£. In the case of same treatments with 1 M of
KCl, MgCl, and CaCl; to the K*, Mg™* and Ca*" free ASW, spermatozoa revealed the
high motilities in 904~1434, 818~1175 and 956~1343 mOsm/#¢, respectively.
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AESFAL o3l Fck 22T A Foje] £4L Y= X XA, AT R $FFTY F HE0|
JhsEly, B4 AL /1R AAE olgste FAKFe] sHeadde FHel Ut

o]89] AAHE T ATFZE Barrett (1950)7} dolel AL 0TAA HAFL AEIHT
B3E o] PR E FAYh o3 ATUYAFE Qo) AFE WET EFlFHIt HFELE,
ool AR B H(Stoss et al. 1978) D FEI Ak4E E3K(Stoss and Holtz 1983)A1Z1 “3EH
agln gXAo 2 fluorocarbon® 22 F FAEF(McNiven et al. 1993)& AH83he 5, 1
A7urke BEAlel AZLT £AEHS Eolde 2oz AP giok 2 FE T Hie}h 2o
FARESL F840] QAP B3, atolF AR AAHQ] BEA §lo} 7xARTL He
ARGA o] B ATFE turbot, Scophthalmus maximus (Geffen and Frayer 1993) B o}, Clupea
palasii (Morisawa et al. 1992)0] ZEH T 310}, FFolfFol Wl dhxez Asrt #5311, 53
oAt sjatelHe Aol 1 dATdyt nedt 4ol

wjeld 2 Ao E AU satel e FAREE A% 712AEE SR, FAE, Acanthopag-
rus schlegeli-e AER AHEste] Foo] B 838 543 Na*, K, Mg™" R Ca'* T Fol2 e54¥
A5 g Zzie $54E ¥AEHHth

A= o

Aol BASAYRTL FAASAT LS £BdR ALFA2YAMN AL 2~334 AHES
A4 SATH Table D).

Table 1. Average total length, body height and body weight of fish for the experiment

Total length (cm) Body height (cm) Body weight (g)
Number of fish
Mean+S.D. Mean+S.D. Mean+S.D.
21.8+2.8 74109 173.8+67.5 16

o)g] AASEY o) rlE sl HAAFT FYE AR T ke, ERE JHHA £2Y
JAe AHstat AHE AL APl Yo DB T AP AMEE w7kA 4CE BEIAT
HHE AAde Fe 01 m7tA EFo] FAE AFEES AHEstY SA3AT A FET eosin
£91(0.125 M Na,HPO, 804 m¢+0.125 M KH;PO, 19.6 ml+eosin 1 g+aniline blue 1 g) 22 AL
Qg kg, BEAn|A olglol A FpAARe s AFstgen, HAe spermatocrits AR
HARA el microhematocrit'] & A& SH A

Ao 2452)(6000 g 102) 3t A& FA AFEYHY Yol Tt AFY 53 7](Fiske “0S™”
Osmometer) 9} ©]-2 %7 7](Ciba-Corning Diagnostics M664)& A+-&-3t] A

5 Aoo] o]lexAd] WE &FAS HrE] st AHAE FHAA 11509 HlE&R 4o
g3 u] A olefoll A Table 28] $E AT wet AFE Boisha, £ £(199D 9] e ¥ v
Ao o3t AR EA A4 (sperm activity index, SADE T3%ch

A¥olE lidocaine (200 ppm) &2 PFHAIZ The = AT FHE /PEA £ LFH WSS
o

1o o
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Table 2. Numerical index for the evaluation of sperm motility

Index Score Motility characteristics
I 4 Sperm display forward movement rapidly
I 3 Sperm display forward movement slowly
Jhil 2 Sperm display forward movement slowly,

and vibrating movement moderately
v Sperm display vibrating movement slowly
\ 0 Immotile sperm

—

Na", K*, Mg™™ # Ca™* 5§ %ol 55¥ ¥%Qio] me 3o £54¢ #7ka) gakdx,
Table 39 JFdF 245 7 o]0} 2Z4H ’B’EHQ]H 1 M$& NaCl, KCl, MgCl, 2 CaCl; 89&
B7hste] olRFEe} WS BAHCE WA YA AgSAT A SFHL 4] The
AAE AHgstel 531 WEERe| os) zAHsGT

Table 3. Mineral composition of artificial seawater

Constituent Concentration
Na(Cl 270 g
KCl 07 g
MgCl, 46 g
CaCl; 12 g
NaHCO; 05 g
Distilled water 1000 mé
=R
1. Yo &Y

AEE 3o AT 8273313 g BHNAM AMAT FAFFE 0.12~5.90 né (HF 1.97 md) J.om,
AALY] FEE 0.54X10°~356X 10" sperm/mé (3 2.33+1.30X 10" sperm/mé), spermatocrits= 82.
7~959 (Hd 9061500 % YEitoy, AFEH 7 ZAHFUE Aol A WA To] AAHA
2 UTHFig. 1). 3, Pz ol I3 spermatocrit= Fig. 29} #o] HAEE 219X 10" sperm/mlol| A
82.7°1Ath7}, 2.63X 10° sperm/méQ o 87.7, 3.11X 10° sperm/m¢ Y o 9542 A3 o 2R Asre)
Z7tell ukE} spermatocrit7}t HlE| AR Fotdhe AYS HAUh

Po-g YJARZs de FA pHE 83+0.128 A4S A9 73+0.19 3} thar & ¢S
Bk Ao AFeHE 847 vRshd 247 382470, 3424778 M2 BlItg oY, o) AR
ZAREY AHEES AR 939424 mOsm/29) 1/2 o)3h2 Wik &3 QAo ol&z Ao X Nate)
FEE 1605+45 mM, C1I° FEE 1560420 mME A= H|&dHoY, K 2 55& 49422 mM&
g wdokth AR QMY Zt o] A wxF A YEIATHTable 4).
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Fig. 1. Changes of semen volume (SV), sperm concentration (SC) and spermatocrit (ST) to body
weight in black seabream.
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Fig. 2. The relationship between sperm concentration (SC) and spermatocrit (ST) in black seabream
semen.

152



BAE, Acanthopagrus schlegeli 399 EAT AA FEA

Table 4. Properties of semen, semina! fluid and plasma in black seabream

Properties Seminal fluid Plasma
pH 8.3+0.1 7.310.1
Osmotic pressure (mOsm/£) 382+7.0 342+7.7
Na* (mM/£) 169.5+4.5 182.0+3.6
K (mM/€) 49422 46+04
Cl” (mM/£) 156.0+2.0 1585+9.1

2. AT ol2=4o| WE HAe 254

J1E35¢ Nav, K, Mg** 2 Ca*'7} 24 € Aol el ARE Fig 37 o] 7 o] L2244

2 AFSb ol 25Ao] HHU Nat 29 AF(158 mOsm/)o FAL 43 A%
Y] $E2 A BEHA @Atk FH, 299 0|2 Z o AFHFFAME B0 dFHULH,
K*4do AFa(904 mOsm/0) oA SAIE 119, Mg 2o AF84(818 mOsm/L)olA] 1.08,

Ca** 2o Q1F34(956 mOsm/L) oA 1039 o2 B3 $5o] #AHh 28y ZE 0]L9]
73] AF AFH4(1055 mOsm/E) oA A3 A 23] SAIE 0.742 H#3ich

12
® 158 mOsm/?¢
B O 904 mOsm/¢
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Fig. 3. Time courses of sperm activity index (SAD of black seabream at several osmotic pressures
by artificial seawater (ASW, ), NaCl free ASW (@), KCI free ASW (O), MgCl, free
ASW (A) and CaCl; free ASW (A).

&9, Na" 2o AZ35e] 1 M NaClg A7hete] 2H5ehe 45A17& wel SAIE Fig. 4A9 2ol

HES 457~1128 mOsm/¢ HGME 113~1252 ARte] EAo] Egov, AFEgto] 1398
mOsm/22 ol & wW L840 FZ "z en, 459} 1736 mOsm/LolAE 0128 vig
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oAtk $EAE AT SAV F43] A% AR 1398 mOsm/¢ oM E S0% otz #tou,
Na*Za] Q1F8)4(158 mOsm/L) S A9 P 4FF 1128 mOsm/¢ 13t X e 80~140E 22 AU

B KCl

free ASW : 1 M KCI
10:0 ( 904 mOsm/¢)
8:2 (1008 mOsm/¢)

A NaCl free ASW : 1 M NaCl
@ 10:0 ( 158 mOsm/¢)
O 8:2 (457 mOsm/¢)
A 64 (947 mOsm/¢)
A 46 (1128 mOsm/?) R
B 2:8 (1398 mOsm/¢)
7 0:10 (1736 mOsm/¢)
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o
O
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Fig. 4. Time courses of sperm activity index (SAD of black seabream at several osmotic pressures
by addition rates of Na* (A), K* (B), Mg** (C) and Ca** (D) in each ion free artificial
seawater (ASW).

K'dd 9Fal4o] 1 M KCI& ARu &2 Aty AHRghe AsAAS #e) SAIE Fig 4B
Zro] AHEQE 904~1434 mOsm/¢ HYME 073~1192 A £F40] ¥ind A Yyt
a2 A5 1613 mOsm/e ool HE 030 ol8te WolA i, $FAFAILE 508 o3tz e,
AEQF 004 mOsm/2olAe} 10020 ¥t 172 £F9 #E& EFA& ATE Btk

Mg'* 2 Ca**7} 2H¥ AFsFe] 1 M MgCLSH 1 M CaCLE dB¥E2 AVlste 4542
AENAL ©, Mgtte] A$ A%E<et 818, 1175 mOsm/Eo M SAIE 77 1.08, 10022 YERtoL,
I o)Ate] AEQME FAFA Rolgth ¥, Catt FEI UE AFTsFME AFRe] 956
mOsm/2o1 A 2307 mOsm/¢7kA Z745el wha} SATE 1.039041 01322 wgksteh AR X%
Azke Mg't BE7t o2 QAFaFe] 4% AFY 818 mOsm/LoiA 120800, 1 o4 4
Eq}o| A& 0% 0|3t FolAh Cat 2 QFEFAME AFEY 956 mOsm/29} 1158 mOsm/2ol A
SE & A|ZHe 90 olAollont, 1343 mOsm/2 o)4Fe] AHFEdolM= 508 o3z Aol tH(Fig.
4C9} 4D).
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z

E dA7oM 2SS AAFEE 2.63X10° sperm/mEZ A A, Onchorhynchus keta, Auxis roche:
(Doi et al. 1982) 2 v a}alo}, Oreochromis mossambicus (Chao et al. 1987) ¢} H|=d FFo| UL
7hEQl A(H% 1991 = FAEE FEoleh 2y oFel dojM AAbExel FHFe ofFt Erk
ofligl BFEWNME oA o) H&x, 4%, 27), WA 2 Fd AFRE Fol wet Aoj7t 222
(Piironen 1985), °]o] Wigt A23 HEZF a7€rh

B Ao #2459 #3249 13 F&A AP vy AA4EE D spermatocrit®] Hele dAT
A gder 28y FxsEe] g spermatocrits AAEE7F SUHEFE FotRozM, A
A5 %9} spermatocrit Ato]ole FBBAC QA AT 0187 A3e FX74o], whitefish B yellow
perch (Ciereszko and Dabrowski 1993)91M= AAHD OB 2 spermatocrite] & A5k
THEAQ #Ho] M5 7o AztEn

FatolFe] A AFEGS ditdoz HFF Ho vk FAMEY B AF4L 297
mOsm/kgol 1, FEojet doje 242t 317, 302 mOsm/kgl 2 B AFESte] vl3] 30~50 mOsm/kg
=t Morisawa 1985). fl4to] ¢ Badx} B M 242 342, 359 mOsm/kgS 2 4ol 7o B3|
40 mOsm/kg FE For, 8% NEUAFHE= vk 52U Aoz geiA Utk (Morisawa 1985).
A7 ZAE A4 AFEQFe 382 mOsm/L = Morisawa (1985) 9] ZAzle} vl=3t =38 HY)

B Apda zAE 2A4E A9 Naw sxe siatol#<d B4, 245 (Morisawa 1985), turbot
(Suquet et al. 1993) 9] F=2l 133~175 mM/£ ¥ ol &3k 1694 mM/LE VeI oW, Fol#d
F501(96 mM/)} Joi(75 mM/e) Rohe Ful A% &kttt (Morisawa et al. 1983). K© =&
49 mM/eg B2l 57 mM/¢ (Morisawa 1985) ¢} Bls=8tgith. 18{y} Morisawa (1985)7} | AIg
Gro] Bl FAME(37.3 mM/E), FE01(702 mM/E) E Uoj(824 mM/L) AR K FXel
v SR m)$ e FFEolqith B AFA &% T E A CF=(156.0 mM/£) = Morisawa
(1985)7F Q+3 ZAE(170 mM/2) 2 B4(158 mM/L) 3 Hl=did o, BolR{el Yot 339
BoE 30~40 mM/¢ AR 2 FFEoUh

2 AFA 28 E AR UFN4(1055 mOsm/8) &+ 73(382 mOsm/€) Atole] 4H5-3f oA
$EA0) Ekeu}, 1200 mOsm/€ o] dolME AT F7dl vlEste 540 Fasd 2
AFE.Qto] 158 mOsm/£o]d Na* Ao AFsgole AHzle] 540 M8l #ZAEHA &skeh. Mori-
sawa et al.(1992)2 Hole At BT 5420 &qolAs oA FAT, g A=
$£5& AAFL StETh =, Morisawa and Suzuki (1980) & B4, th+#, 7Fxtu| &2l 2-F o] &4
A2} ey slret BY3 AAREYS HE oM &5E AT Fte, o]E9] AFH B dTFY
A7 A2 £54L EUFAY dAse Q<] FA4Y AEHYS vehdth golRodAe
gatolFot W2 AFHET B AEQAM & Fxbe] Al ALY AR AeH A
5ol 7ade Aos #A At Morisawa et al. 1983 5 Strussmann et al. 1994).

FHAF KT 59 ZAE A7 ojf9 AALEE WA ZItKe Morisawa (1985)8 d72
Hoh= g AT ARY EEAHde dFE nAA Atk oJAL MitolR FARY KT =L
Aoju} Qo] B} e vk, 845 e KT FEE 253 w4l vl 7] WRolata Azt
dEAHoZ A4FE AXe £54 dWie Fol29] ¥ 7IAgtly] Bt Yol TR mE AEY
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palojge] AAHEL 9% 7|ZARE FuA, £8AT A2 ARET W 2181238
cm, A 17384675 g9 ZAS, Acanthopagrus schlegelis MEE 3te], A9 2 - 3d 47
Na*, K*, Mg**, Ca™* B=¥ A%l wg Az +54& Bttt

MAG 18] F2A gaZe PF 197 MPon, F=He] FEE 2.33+1.30X 10" sperm/mé, spermato-
crits 90.6+5.001 T Aol pHE 83+0.101.0H, Abgdlsot B R B9 AFAL A4 939424,
382470, 342+77 mOsm/£, %7&<] Na*, K, CI” 5= Z7Z 1695445, 49+2.2, 156+2.0 mM/295
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AFEQE 1398~ 1736 mOsm/£ol e BAbe] &FAd0] wtont, 457~1128 mOsm/LAE & 2548
BATh NaCl #7HAeh 2o whgoz K, Mg'™ 2 Ca* 2o AFsigel 1 M9 KCl, Mgl %
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