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Study on the Genetic Improvement of Red Tilapia-

The Characteristic Variation of Red Tilapia Hybrids
Ho Kuo and Tian-Tsair Téay

The morphometric meristic were measured and polyacrylamide gel electrophoresis
were performed on serum esterase, haemoglobins and transferrins in red tilapia
species, white tilapia species and their hybrids for providing basic information
on the status of these tilapias in Taiwan. The morphometric data showed that
the variation and overlapping are presented at hybrids " and . lay intermediate
between their parents. The fact that the different colour of hybrids has different
electrdphorétic banding patterns indicated the differerit genetic allelesin different

colour offspring and the parental allelesare not all presented at the hybrids.
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BN RNREEXRRZPHREMIEEEE (Giora et al 1981 ) » @R REHH K 4t
EWUES BEZARBEREZEE  FEARMEENSR LKA ( Mcandrew and
Majumdar 1983 ; Basiao and Taniguchi 1984 ) ° —REERABKUNBEEREEES+
BB AEEERIR  EERNSEETIEREM ( Thorpe 1979 5 Allendorf and Utter
1979 ) o Mi RESMAEERMSEBEERARANAE » FRAN FREBREIEE( Cruz,
Thorpe and Pullin 1982 ) o HAEZKFARESAEEAREE RS c AXREREERF
ST (55~ 251084 ) UM HEfia AMHBEZ B PHRREATRGTAZBHGOR
RUSHNPRRECHRZER » kHEREZ2E o

ME G E

ARBFAZ ABAEEH TRNBRZAG  CERALHELCE o BHEIE - BME -
PSR 3 » kB BRI EIEES ( serum esterase ) ¥ HUHTH (F~ £ 1984 I [H ° @WEHEA (
transferrins ) BIE R B Payne ( 1974 ) ~ 18 % ( haemoglobin ) K Beck et al (

1983 ) ZEEE o MERRBAEA LIGelman Densitometer FH&E BBWHA + scan
length £ 110 mm , slit size £45 X 3 mm * wave length BB 475 ¢ » BERS00 2 o
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| RSURE MAIRAL SRR RS2 RIS E R MK L RIE T HUR o Y ABZE
B2H%  BEEZEERD  LLEHE  BERER - o T EKEKUELR T B IRME X B FIGS lEZ T
BEEERGBNS » RESH T2 T HHEBERNBAMZN 1 Sl IR S TR () i S
XEER)F, BRARAEExBGk=-aaBEN  SHAXERERRAEZHE BRI X
HENFBAGMAZ %t (Keenleyside et al 1973 5 Karl et al 1977 ) o STz R
TR A o DUE S x e Rk 19 — 35 » MLURBFSE 4 LEZ BERT @ BE Rl X B
FIESHTY 30 » HERRZALATHERTEE
=R - i
Hf iRk ( serum esterase ) !
 HERRmZ2RE1FIRe
REA - BFASREZNE BOERTHREEMR - BEALZRE, XE. ¥ BREH
BE, %~ BEHIE % SEERME xRS - REHEx MR S BREE &R
AMWE: RE: —f o BA G X ABREZOATFAHKE & ER6FAYRE KE: —H
VEHEXLEFEFAAREEE, MLBAMEAE RE, Z4  Ht&aGHRMTTAFA
REEHERNEGHHE c LM ABRZERERAGTRHHHAE, RE 2/ (
RRRMExEEE) F, B8 BERETAMBE. HRMERAE RE. 2/ ML& T Al
WIBE, A% 0 (BOHCaME x (R Fy MEx B s BEHREBRUESTRBHBRE RE, 2
o BHEMMXIBEZABFAMRE MEGTAAMBRE RE, ZHic :
AEENERAGHZATTF ROBEEESHEWARGRATELEE (B 41984 ) s
LEHRERARSGaZ FRALBTENERY  TRAGREAMREABLERZARIZAS
o KRR 4NUEGRZHGEARES » RENMFERZAGELLRERNEHEXAE
RFE-EESARECRAR  MOAETNREE FEGEER  ARKBHAF AT
BEESE (51980 ) * BEHAEEAEXIOFEZFAAGTF AHRRANKAELZE,
o alx QERZIETFANEHEE B B xMaZd6FAURE H M
BEETAMEE RE —“®o MEAFNMX Ak T RBHEE RE. 2% » HHEPUE X
BFT R FRKRHBE RE 2% “RERNF2RRFE FRETRMERAGEE Rz
SEzlE o (BHEMEXAGE) F i x BENE  BEREROBTRBURE, RE. =
o (EREAMXxEEE)F, BXATRISHEE & E6TRBWAHAE RE. ZH
BEAEAAMNyEEE  UPERRERENEAR
O #EEA ( haemoglobin )
MEEZBRERENE 2 RE 4 FiRe
Rz BEzBES 3~ 6B % AETAEATEZERANEEREE  WE4 ©
(RIS x B3 HE ) Fy HEx BEEINEE  BRGTARXEGNA 3 » LIS—4HELR
2R S 38.0% A BETFAME 4ERE - DU 1 RKR - AH
(},‘w?ﬁﬁ}%m 5% Hi44EEEe (JERAMIxBGHIF, BXM AIEAREE4 MG
mr, LSl BASERAR B2RAMEBESR42.6% » H44HEE; REARGRORLR
AT FRLUS 1 GRRAE B2 GNARBERT42.7% » M4 EHE o
M X GG BHOAME 3 MG 5 1R MBREALIN 3 BHERS
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#2 HARDRTSEIMEIERZ LB
Table 2 Comparision of serum esterase pattern in 5.5%

polyacrylamide gels of red tilapia hybrids.

Esterase Bands

Species
1 .2 3
(aurea Q X white ) F, @ black + + -

X -
hornorum & black brown + + -
(nilotica® xwhite & JF:Q black - + -
b

F.3 red - + -
red @ X white & red + — -
brown + + —
hornorum Q X white & black brown + - +
red + — +
nilotica @ X milotica & + + -
nilotica Q X aurea § . + + -
aurea Q X aurea & + - —
aurea Q X aurea & + —_ -
hornorum @ X hornorum® - - +
red @ X red & white + - -
red + + —
hornorum Q@ X aurea § + — +
hornorum Q X red & red + - -
black + — +
white @ X white & + + —

37.3% » AEAERR2E3IBEEE F11 BHERLR  A3GHHNBERT41.3 %o

Bt x Gl 2HREAHA S EET 511 8HRALR 5 4 AT ABEERD
32.6% » M2RE5RNKGG o AIEABARKRY RS B4 » (ARHBLRMGEN X
L3 emABaERE45.5% BLE 285 R HHRIG

(LM x FT g » AR 4 MR 8 1R BRI » DI 2 R BEHERE
BHE43.2% 4 05RG HERGAHES EE% » TRHBAARER » LIS 3EHH
BB RTE45.4 %2 11 » 12 RF 5 11455 ©

BN < ER AERE 6ERY  RHBLR®Y » £33 wHHHEHERG48.9
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1 BrmEEEE BEELSHRG:

(D (BRFGHE xR Fr X IESHE(ESB)
Q(EREAMxABEIF1 xFi1 (L6)
@) JERE st x AEEED) Fu x Fr (GEE)
WL BHEx AElE (BEHE)

GHLEHE X BB (A8 )
COVHEFRExOGBE(ERE)
(MEEAMEx BB (8 )
CIAREY S INLY A @ IRP)
OLINET R IR A@ =1
ORFESHE < LB (LE)
WEFBHEx L BE(ER)
PptExHBE(AB)

Fig. 1 Electrophoretic patterns of red tilapia hybrids
in 7.5% polyacrylamide gel of serum esterase
bands .

Individual illustrated ( from left to right are

()(S. aurea @ xwhite §IF: % S. hornorum )
(black ) -

(2)(S. nilotica @ x white®d JF1 XF1 ( red )

(3)(S. nilotica Q xwhite & JF1 xF1( black )

(4)Red @ X white & ( black brown )

(5)Red @ X white & ( red )

(6)S. hornorum @ X whited (black brown )

(NS. homorum @ X whited (red )

(8)Red 2 xRed & ( red )

(9Red @ X Red & (white )

t0S. hormorum Q@ x Red sp. S ( red )

DS. horrorum @ x Red sp. & ( black )

(Dwhite @ xwhited (white )
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B2 BxnGERER - HEEELC
M(BRGEHE<xBBEE)F: #xBERE(EB)
(2) (BRRI S x OB HE) Fo MEX IR HE# (BBREB)
G(REAExBEl) Fi xF: (L6)
W(EFmaExBA@aEIF e xFir (BRB)
GRLEM x BaERE (BRBEB )
eI falt x A # (KIf8)
(MREBHEXEBE(BBE)
@V EERHEx B (L)
(AL i x kL 3kt ( K18 D
OFL B x Ll (A )
WEZBHEx L EHE (L6)
WVEZSHExAEE(BB)
BReExABE(B8)
Fig. 2 Photogram of haemogléobin of red tilapia hybrids
in 5.0% polyacrylamide gel.
Individual illustrated ( from left toright ) are
(1)( S. aurea Q X white & ) F1 @ X S. hornorum 5
( black brown )
2)(S. aurea @ x _white6 YFi1 @ X S. hornorum§
( biack ) .
(3)(S. nilotica QAX white 8D F1 X F1 (red )
@) ( S. nilotica? x whited )Ft X F1 ( black )
(5)Red @ x white & ( black brown )
(6)Red @ X whited ( red )
(1 S. hornorum Q x white &  black brown )
(8)S. hornorum @ X white & ( red )
(9)Red @ X Red & ( red )
((ORed @ x Red & ( white D
1) S. hornorum @ X Red sp. & ( red )
19 S. hornorum @ x Red sp. & ( black )
13white @ x white & ( white )
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m(&ﬂﬁ%XEé@)F\&XEéém(¥é)
(2) C BRFIESHE X I HE ) Fo e x FISERRE (BHE)
Q(EEAMEXPEREIF, xF' (F8)

@) (BRAMX MBE) F1 x Fo (&)
(SIRL &t x s ke ( SBHBE )

EFL i x Bk (6 )

(R FEAHE X BB CELE)
ORERMEX A B (ERE)

(DKL it x KL 518 (KIS )

(0 FEBHE x FLERE (ALE)
WDEERHE LB K (BE)D

12FA i x AERE (E6)

Fig. 3 Electrophoretic patterns of red tilapia hybrids
in 7.5% polyacrylamide gel of serum transferrins.
Individual illustrated ( from left to right ) are

- (1)( S. aurea Q@ X white d ) F1 @ X S. hornorum®

( black brown )

(2)( S. aurea @ x white &) F1 @ X S. hornorum s

( black )

(3)( S. nilotica @ X white ) F1 2 xF1 & (black)
@4)(S. nilotica @ x white ® DF1 X F1 &5 ( red )

(5)Red @ x white & ( black brown )

(6)Red @ X white 5 ( red )

(NS. hornorum @ X white & ( red )

(8)S. hornorum @ X white & ( black brown )
(99Red @ X Redd (red )

10 S. hornorum @ x Red sp. & ( red )

0 S. hornorum @ x Red sp. & ( black )
(12White @ X white & ( white )
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( A_ny.h@) F 19(&1@'\ black brown)

‘ AR

100

(Ava@) P @xIB(bluck)

100
- (NQWBF Q+F. & (red)

L0

1

B4 HOKRBRAZHIHKOEGEEAREE

Fig. 4 The densitometric scan of electrophoretic patterns of

haemoglobin of red tilapia hybrids
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Fig. 4 Continued

% REH4B34.8% BEBAILDIE o FEARGRASEGN + 4 1GRRR KR
LU 3 B 35.1% 41 5 MRS - 8 2 ARG o
Bl X E SR RS MR 5 1 IBARR  MHBENS SN RT20.8% &
Wty P R BN o
B ETLEH S AT ERSGE2 — 38 » BB LA A2 H 6 Eaay » B3
EREZBEAE2 M TN EEREZESIBER 2NM3 8% SHBEHBESRS
R B X R TS 4 7 o IR (BRFICHME X FIfRE ) F, M x S5 BEZ 41
RBENALZ & ABSIES o (A& A2 BIAE RISt AL 454 ( 1975 ) ~ 1A
1975 ) ~ Beck et al ( 1983 )
=)@ %EA ( transferrins )
REMEI E5RE 6T SELHE1~7EGRo
(B FISHEx Al ) F, x BEMH  BEETAEEXEGEHE1 456 71
HSREEERE  BRETFAIEGEE1 467 M504R HER o
(REAMEXEBE)F, 58 EETARHBIEAHE LS 12346
T ETFREEBSEEL 34~ 6 753 EHBERE 5 2 GBI o
ElExaEl  ZREBFATIEREE 1~ 23467 H2RBORTHRE
&ﬁoﬁ@%ﬁi%@%%r-z~3~4\6~r\7@r~6\75@%%§ﬁ®0
BN GG BRETATEREE 1356 7' 7 &1 1678
BEREAGTFAIERSEAEL 356 7'~7HP1 7T HFHERE-
ol G TEGEMBL > 2 3HPH 1 GWEEE 5 6 7 SHETHE

B < AL 8 (LB TREEGWR L~ 2 3~ 5 #6 R 7 RWAYE - RE
FREBEAL1 35> 65645  H2RH 7 BSRYIE o

BEMx MEEZ FATEREII L 35 7% 1 @WRERE 956 GHAH
@o
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Fig. 5 The densitometric scan of elctrophoretic patterns of

transferrins of red tilapia hybrids
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Fig. 5 Continued
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Fig. 6 Schematic diagram of electrophoretic patterns of serum

transferrins. ( from left to right same as fig.3 )
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Species DS ruays AF rays

(aurea@xvhite )F,Q 1001274 16 g 10 12 14
x

hornorumg
(nj.lo‘t;ica.gxwhite@)F1 xF
red @ x whitea

hornorum@x white®d

nilotica®xniloticad
niloticagxaureas

aure:ka aurea8

hornorum®xhornorum® —+
red @ x redd

hornorum®xaure :3.6

horriorung@xfed@

white@xwhited

B7 HBRB/MGTERRFAMZLEN - Bk
Fig. 7 Dorsal and anal fin ray numbers of red tilapia hybrids and

its parental species

BIZRRBARBAEOZRALOAER 2 RE 3 _LHREMAGHABHL ~ 3 »
5 7HR  HZERT =R/ (BRNGEMX OB F, #x BE#EZ FAROE
o BEBERS B K - HEHTEBRBEL 2 EH 6 ¢ HHRBHE - S EFHATE
BFOTRECRETRNAR EHFEEEL HEANE X IBRZEGTFRAMABTARAZE
RRAEB6—- 10X 11 - MIGKxHGETRZE6H B6-5Kk6 » AE_GATMZEA
BRE B6-9IR12 c AtS I AT ELE P EILBREBAZECEH o

(] =

HEBRAGERBAHRM BENE - ERE  NERXRERESZERIAENE
THERAMZER  GHMTZIRER:
WEEH XM MAREEREE  BEEBZRR LR 202N EE N HRRAENZ
Bt o
@& AP EASETRER RGO FIEHLRS + FRTRAHRGZF A TR REE
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O ZEZ BREAGCTERERNER S - BNEZ BARTEHFT2 BRI LT RZH o
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