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Summary

The triploid induction of fish has been very available for commercial aquaculture
with rapider growth effects during the period of sexual maturity owing to potential
reproductive sterility.

This study was carried out to find the most appropriate cold shock treatment,
the rate of triploid induction, the growth and gonadal development for triploid induction
of Nile tilapia.

The optimal treatment for triploid induction was induced with the cold shock
fertilized eggs on the low temperature of 10+ 0.2 after 5 minutes’ lapse of fertilization,
and by this method the successful induction of triploid(100%) of Nile tilapia could
be gotten.

The numbers of chromosome of Nile tilapia was showed as 2n=44, 3n=66
respectively.

The surface area of erythrocyte and eythrocyte nucleus of triploid were 147
and 1.73 times larger than those of diploid respectively.

The growth rate of triploid and diploid was very similar to that of the early
stage of hatch, but triploid showed the higher growth rate after 6 month’ lapse.
With a lapse of cultivating time the growth rate showed the significantly larger
differences.

Histological analysis of the gonads showed sexual matruity in diploid fish and

sterility in triploid fish.



L. K E 1

B HR RET EBE RRR SRER FRE SHED, AESC $4% o
HEMoIY, ol3¥ RE K#E #E fFE ¥4xoz H#sln U gong
20 2 BEHE Ve BEEAES MRS 8td RO @ BRI X
R ORERY 3, LEE B ity fSRlE RES FHsis RS FESEMNQ
¥ prvr 843 #irHEn ok

RIS =fEe FEe Y BT SHE T F2 BHESH Avld 2io #HE,
LBHA RS 3t B8 M-S MHEAA 9€ 4 AH(Thorgaard, 1983). ol &l ¢
W, B8 EEAE o7k FHikol ALHD Yed, HEMA FHiko: Mol
whet S, miE % KEToR Mt SHi AHE 4E3Ho2 frdtn JATNER,
1983). WiF& &Kk BB FAM £, Salmo gairdneri| X B EEFE(Chourrout,
1980 ; Thorgaard and Jazwin, 1981), Akt & Y1, Cyprinus carpio, E7FA 17,
Gesterosteus aculeatus, ¥ZSA%, Rhodeus ocellatus ocellatus 514 {18 T (Mikino
and Ojima, 1943 : Swarp, 1959 ; Ueno and Arimoto, 1982), FX7} %0}, tlAFol,
S. salarol X KEE BEF(Lou and Purdom, 1984 ; Benfey and Sutterlin, 1982)& 3}o]
fSEEe FHE Zudtn ok {LBEYY HES2 Colchicine & Cytochalasin BE
AHE-8to o, Salvelinus fontinalis, AN $ol FolA fEgHE RES FUSATH(Re-
fstie et al, 1977; Allen and Stanley, 1978 ; Smith and Lemoine, 1979).

detulol =f5i8 FHol At Bl REFHHEOE Oreochromis aureus, O. mossambi-
cus, O. niloticus SNA % (Valenti, 1975 Don and Avatalion, 1986, 1988 ; Penman

et al, 1987a, b Chourrout and Itskovich, 1983)5]2 oy 1 FHiERo] £& Ho)



ol (KR REHBEA 43lY O aureus, O. niloticus®] =fE#87} #F#H(Don and
Avatalion, 1988)¥ol &ifi WEHETE EEE &REA WREHKS #RFSAC

2, el e A ERE, BE A7t #TEHA FRAN Fof, Adl ), Ietalurus
punctatusSANA =588 FE} MM KR BF ¥ HEKIm et al, 1986, 1988,
1990) o] 3, yddeatdol, 0. miloticuso) Titd= trEgH Kol #E(Kim. et
al, 1988)%lo] gltt,

vdeatgols felvtate] BRI K AP B HREos PSS U Jdoy
(%, 1987), AR ] B n#aat W1HS EIICE iRk HES thhEMAM = BEE =

AHE ek doh(Lovshin, 1982 s Wolters and Hulata, 1983).

M

olo] ¥ PiFte vyudelyols o2 FHIBS (KEER, A BE7IA fHE st
=fEfe MBR FHEER, SRk BE, ik 2 AES BERESS B HFEEN
ZHol M RYSEE A FBWMERS EENE Foled EREHIZ AFdnz sttt
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1. MH

B Ad¥AM A" ddEBFol, 0. niloticus) FHIIS B KEREE EEA
KEPTEHT BREEARX Fo1 oA AMReT A= 2484 HARE WY 2 o, £REIL
T3 BME BE lkgde 943 109t 30 2vieldd AT, st %
RELZ ATEZMAN F st e ALgsgo

2. RHSRel fAmMe BW, Bt ¥ W\F

vddaol ATZRRC fSEie FHE Psty] sstd T8 F 5 10, 15 2045
8 HENE 4878 dvel, & H4¥7vld kB 10+02C9 KR BEE £%
5

30 45 24 stRen, B REE BRAEES AN

f
.ﬂm

Ein pEE RIS APE2 FEBN &7 271 02Cs o)A LA A BLRE
ZAPB A, BREGER Fo1ZM ALSsdM A & ERET SFEZ 30 EEY
mitiste) RREE WA

3. famttel AE

fEmtEel FE % HERE AR st BL ¥ 6719 HBAS ooz
REfE B KR 2 2 %o 27E BESAUC.



Riafo] %2 Ueno and Ojima(1976) 9 k& At B F KimT(1985) 9 HEES
o] g3t HARcH

R 271 mKE ob7kv] 57 pfle) kel Hme ¥ #ikste Hematoxylin-
Eosine 2 2% Zfaste dndoez FEstAH.

4. EREHo #HF

EREE e B REE ZABHY) Ysld Bt ¥ 6/MYRE 58 EFSZ 200408
S UBARE ¥ kB 2 P MRS REmes TEIAC.
AR A8 B2 BouinFEo 24 A7 BE ¥ YvrAQl Paraffini) H kol 9)dty

5~6wn HH Y-S WEJS™ Harris hematoxylin® 1% Eosin® 2 H# Yufaslac).
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1. |2 RIPO| o5t HtEnt =fAM HR%

1) EEx

vuddetaote] HRMA = FHE st £ F KR RE ALY gE

A &AZke] wE FEERES Table 1, Fig. 13 ok

KB 27+ 02CoNAM B{EAIZ HEBE? RS 801%I, ¥H ¥ 5¥ A

KR
i
2
tlo
3
e
8
A

, 45 7 £ EFE(10+020)39S o BEXRS £& 725 %,
539 %, 214 %2FoH, BE Bio] ZHo AFLE MR A,
T T 108, 158, 208 88 ¥ BB ZHI &R 4g¢x S 52 ¥ KE

EEG Avel FASIAE, B R ARALD Bl EE ASAT] ARNeES

e

SolA A RfF 208 ¥ (KR REYT AL 165 %E A=xsIAUh

2) fEEEE HBR

ES pebtol TE [SEME HWEEKS Table 1, Fig 1% 2t
S8 RESA e TS WHLAA 6719 MET ¥ 133MERE /e 4
Ay —Eme Je.



B 2R KRRES =i HERe 28 ¥ 52 2343 SHHS 152, 302,
4523t EE BET GR 724~100 AL, FH F 108, 158, 208 Ao K@
BHSHAS W T3] dolAM FH 208 F EE SEET =58 B 38 e
S wEbd, Fofel Udddatuol =15 HEEe $F ¥ 58 299 SEos
30 £ Bl REShs Aol MR AHo|th
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Fig. 1. Effects of different combinations of time to cold shock after fertilization and

shock duration on the hatching rate and frequency of the triploid in Nile

tilapia. C : control.
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2. Ao AE

1) Rfaie

B e Rmis e it 40, =Ese 661 Ak(Fig 2).

Fig. 2. Metaphase chromosomes spread from kidney tissue of diploid(a: 2n=44)

and triploid fish(b : 3n=66) of Nile tilapia.
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2) FRIMFK

CfEHe ® =58 M AiMERSt I 8o A7E RAMY #EE Table 2, Fig
33 ok

e RifiERe] RES 1271+ 0.84umol 1L, =f5E8 HRimERe) RE-S 1594+ 0.91wm 2 A
=fEH8 AmERe] =77 fEEB Hlske 13fF Y, =fE# HES 8.93+ 08wnolx
58 759+ 082umE A =587 124 o =tk

ARIMER %2 Z7lel M= =fEHE RimE o) RG-S 528+ 036wn, —fEHEc
721+ 078wn 24 =f5H87F 13615 Fow, ¥ ERE =fEHTE 332+ 043wn, —f5H8
261+ 040pm 2 M Z=fEH FimEke) Hol 12765 © Atk

RIMERSE 2 9] KMKES S=abn/4(a=R&E, b=8EK) HERE A&so Aug
R ZM5H8 AMRE 11180+ 12.13wn?, &S 75.86+ 10.66pm 24 =fEH7L 147 £5
o 329, RIER B9 REHEN 1M E 58 10.84+ 2.15uwm%, =fEHEE 18.76+ 3.28um’
2 173t © =2

ArimERe] 27 M(Fig. 4)oM Ko WEe —f&# 10~15wn, =88 14~19
wnolx, FRMmE K] HEe 8ol =fZ#8AM 60~110wn FTWEH #HHdxn
Ao E mode’t ZfEHe 7.0~9.0wn, =fEi8+v 8.0~100pmAth.

FIMER %S 27 54(Fig. 5)NA FmE e RE WEE &8 50~7.0wn,
=& 55~95wmel, FMER %o HEES fEH 20~40wm, =fEHE 25~50pm

HE A o}

12



(SIXe JOWIN : q : sIXe Jole|y : e)p/uqe—=gG : %

¥20e — 96'€T 82°€ ¥9.°81 8261 — 0078 ST'¢ +¥8°01 «Gur)ease soejng

e — LE1 LEOF12T vz — 9971 0€°0 +902 Xe  JOUI/Xe lofepy

1Sy — 162 eV'0o +2¢¢ ¥6E — €07¢ 0¥'0 +1972 (wr)sixe Jourpy

S€6 — 009 8L0F1ZL arL — 106 ¥8'0 ¥82'S (wrl)sixe 1ofepy
91400y14I12 jo snapony

T9%€T — $5'99 €U'eT +08°TIT V0T — LT'SS 99°0T +98'SL «(umjeare 3oepng

69¢ — 91 02°0 +E8'T 812 — €1 610 +69'1 'Xe IOUI/'Xe Ilofepy

SE0T — 199 080 +£6'8 2001 — €09 280 +65°L (wri)sixe Jourpy

¥E8T — PTFT 160 ¥¥6'ST ¥YZyT — €201 ¥8°0 +1.°CT (wr)sixe tofepy
Nfoo1yifayg

a3ue1 ‘d 'S Fuespy a8uex 'd 'S Fueapy

projdiq

eiden a[IN projduy pue plo[dip UssMIdq SIPRIBYD INAOIYIAID jo uostredwon g [qe],

13



- LY S o 0
\
@ o b ’
. ¢ o
® '~ - b '
[ A ” o -»
" * z-'l - s -
. e - g
b .
[ ’ e

Fig. 3. Microphotographs of diploid (a) and triploid (b) erythrocytes of Nile tilapia
(150X).
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3. LHHel #E

1) AREe mRM Bz

B @EstA e fiisl =5 MEEEe) AWK B REE A 98
FHL ¥ 6195 E 9/UMA MES WRMHOEZ BEY &RE Fig 63 2o

€ 8o AR JHA Mol R A SRS KEY =7 21 NG A
B BERE EHste BEe o, {580 A ML F /19" JALS 46 %,
THE 188 %) MM M7 JERRT, Bt F 9/YE M I3 478 %, &7

739 %= pM IRV ol vehd v, =fzi89) o3le mM BEU 28 oy

+

e Wb ¥ 87Nl 24 %, 9/MY] 47 %9 P EEsE Jehdo).

2) dBE2n B

(1) Jnig
FE ¥ 671UdE —f5i I3l H Amle T REZY 30~dopme] o
SRErflfast MRS SRVt WRST, WM MlEol INEE MET SR
23, MRECE SRR/ JED fatgarel mie Mol wed mE e
MfgE el Yetvdan gick(Fig. 7-a). whaEo] =48 obxo) S M-S ONE /NPEH oA
7 BEste BFMREC] BRS FAY FESD RS Rl T RESS
il SRS Wit MEMIRSE AY9H Ack(Fig 7-b).
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Fig. 7. Transverse sections of diploid (a) and triploid (b) ovaries of Nile tilapia

(250X).
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(2) FH
B ¥ 670€d —f588 3l WME ABS B ENA BEMEE Kk
FAlasel Wk BMRE Jehdm, g AEd BEY BTFEo ME WMmsn
AcH(Fig. 8-a). Mol =f5H8 +3) KR MRS HE NER KFAK, Blksol
WERR, hE A DB BTFECl Sfstn dou kmE REAHFig 8-b).

—fEiRet =f5H8 @i MR XRE BV Asd L AERH Bt T 9
Ne7tAe] BRE ZA Ase Fig 99 2

el 548 MRS =f5i MEREIel AEol vissd BME ¥ 5Ye) —fsge
fEi2e) FHE S 2702g, =fE# M8 2950002 MR, ¥ o # MW ol
MAAM 671G Folle —fLE8 M8 FISMME S 307.3g =ftie ML 447402 RE
R ol Azon, 9/MYFAE IElE EEEo THEES 61525 =i Eimo)
FEREC] 7423g0 2 =fIEE MHVE S EEECT P 12 F= BEFIQG
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Fig. 8. Transverse sections of diploid (a) and triploid (b) testess of Nile tilapia
(250X).

21



“JIDN

‘eidey o[IN piojdip pue projdiny usamjaq ymmoid jo uostredwo) ‘g Big

‘qad

-upp

-20Q

‘AON

Yiuonw
90

‘dos "By Ainp

T

™

v

¥

L LS

aiondd e—e
aowdL o0—o

002

009

008

(6)iybiam abboiaay



V., # 3

Rl fRfEol o3t Ao =ftH8 fFT @IS Mk =Y wmet A R
WELH B M, ¥ PR EIMGE MMM RES ¥ & ol —f3ie sl
Hlgted ¥ RREIF HRPEERES Jebde, EIe 23 #HEEERS MEHAA EE
ffdel THS BEE § AT EE, 1989).

Thorgaard(1983) & IR 2 MBS R A7)0 Rio] HHEF HEY REES
ZhstEe A F2EMEe Be MHANA S RS HET 5 dod, pEM
B AZE W ROl mel Zfe mBR ftXo] AFEda WEstn Aok

YERQ BE Y ¢ =t FHE dolr)(Wolters, 1981), < ol(Ueno,
1984), vl 2R, Misgiurnus anguillicaudatus(Suzuki, 1985) S F8 ¥ 58 ZAutg
TRIISE 60 B3t K MEE 39S w 85~100 % 9] =f5ies HHsigon, YA
B =vtelFt, Platichthys flesus, Pleuronectes platessa(Purdom, 1972)o] S1o1M mRzhmys)
=fEie A4S ZH ¥ 15 % BT FHIBOR 3417 30 KR mEsE Aoldch

¥ KR AH8E Jddedole A 6 ¥ 58 K8Y SEiies 3087
B RE(10+020)3H S oW =f5#e WHKo] EUTh olsh zo] ffEd wa £
T EE RE7A] A KR 2 WwEM ER S8 RBRY XRE &P Mk
T¥E EE R AR T EHESe oz Algdd.

FRIIERSE 21 %9 27]e] QolA =fEle RSV —fkie mENT 2 e sy
(Swarp, 1959), %91 Carassius auratus langsdorfi(Sezaki, 1977)SollA #&5o] U1,

FRIERS} #9) FRE L7 deole =M EHE T 15~16 5 B3t (Vale-



nti, 1986), A1 ¥Aol(Benfey and Sutterlin, 1984) ={SiBAM %L 15 Acln B asD
Atk

€ HRAME gyl =58 BT 58 EER Y Rmike K@K 2717}
147 f%, FIMERS] Bo] KEES 173fF € Aoz Yeld OE BREESY KRS
$AbstATh

Valenti(1975) & =fii EF9etol] Kol —fEiEg ML ¥ 6/14%E 4

337] ARste] YAHLFE B Aol7t UL WMEFAL, LEF(1989)E =fiie
FURE ML EE ERG] 8 Este 29 AMEUL D9SN 9T WERe
izt R AS& Baustn ok v} (Suzuki et al, 1985), FRA70 4 o) (Kim
ot al, 1988)59l =fE#E FURE # AMAC] ARl Mol At WAl mES)
£RE YET A9 @,

BRI ML 5A9AR KRS s SrEe EieRe) REo)
g OB KL T 6AURH ®ME Aold Zo| AT

EFQ988)E Sl fEeS wel AmAMS R9A% BE RETF BR R
RSO ARMS MM HREE Mol AMMolsls BRI O2 o) 5|0 EIAe
R WM, WES 5%E ERAA 23 0T uusu . B KRe Ydgsyel
—fele A SIMACIE MY BRMEVT HES S3e RMEdL BE E
Mol SE BEY BFMSC 28sn b ww, SEE el MKdE 5
FAist oY BB oD, WMk MEERSC WRRe Axsm glen,
S0 i NE BBOIE 249 BTEC AT g A0E Mol =fiE fE:
Bmoz AWM Ml dee B 4 sl
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S oot FHE vdHyole] =fEiE7F —f&i#c] vstd Hape ot
B, fimzkel 2717 A B #HHHY FERRTl MR HEE REANNE o
APREY R WE B4, AHENQ BE 2 REY e dAd de £ e
FEd #Bete] ko US PasHolol ¥ REE AL
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b
L

B AoM =filE FHe TEEHEEAN ¢ R S8 RE DR
BmE 7tk uls FHAEHT Aok

€ BREe UdEetIole] =fEH8e FHtmaN EE FMEEC &y A%
Aelv], =f4f8 FHE AT /M AT BB BE BH ¥ =EHE OWBER KE
2 OARMe BFERE F& #HEskAd

Uddetgol =58 FEE AT MY FIY EEHEGS ITH T 55 KRE
ZHIIC2 10+02C9 EBAANAM 30 5k #EEsls Ao, o o 100 %9 =fiie
REE FEHY & AU

Uddetote] Rl ME 2n=44, 3n=6622 YEIROn], FKimkk M 719
MRS ZfEH7 —EEET 1476, 2 o RAKE =F#E7 17315 o Hoh

BEE Pele vRdAet #b % 6 EARE =fsiee mKo) WA,
FHE WEel &@ded o 2 Ee AHo

ERRe] ESEBN S #R e EF BB =Zfkfe fNMEHE
Aoz PEHAC
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