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‘Study on the Genetic Improvement of Red Tilapia—The

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

The morphometric meristic and- serum electrophorectic characteristics of red
tilapia hybrids are measured and compared with their parental species. '

The morphometfic and meristic measurements revealed the hybrids of - two pure
strains lay intermediate between their parental species, but the of fspring of two
hybrids displayéd more or less similar body type to those parental species.

The F, hybrids of pure S. nilotica with S. hornorum or S. aurea all appear the
same serum esterase E, and E, bands as pure S. rilotica.

The serum protein of red tilapia hybrids and their parental species displayed a
high polymorphism, there were no patterns simiiar to other species.

It was found the number of major bands of hybrids was ‘less than their parental

species.
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Bt Lovshin ( 1982 ) o Moav et al ( 1976 YEEFIRE RAGEESS ( Biochemical genetic
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 pEREa
FRBFALALERBA (Red Tilapia ) ~ BRER (S. nilotica ) ~EHEE ( S. aurea )
BEABRBA (White Tilapia ) RES ERETE MK - KES ( S. hornorum ) BRE 71 £ H
HFHERIE B H—FN e
REMEZ BEK Lagler et al ( 1977 )BfﬂEZjiﬂE:Eﬂ ' BIEREBRR 0E -
BRFRAzOFEARERED EAS RS ORRPHMER -~ R FHBEOELL 3,000 rpm Bl
30 75& - Hﬁtﬁ?&)ﬁﬁé@?ﬁﬁ% 145 » BRERGE TR &N 40 %2 FERE 1:0.5 %iBE2 Bromophenol
blue ¥ o
MiEEE ( serum esterase » MFHEE (’ serum protein )Zg?ikuﬁ ( 1983 ) & ( 1982)
Biki# > FBILL7.5 %R 5.5 %2 Polacrylamide gel Bl vertical slab gel apparatus ( glass
plate 16 X 14 X 0.1 cm ) #77 » RIKAHE ( 4~5°C ) ~ 400V ~ 5 MA 77 8 /B o MEISH
EE UGBS L, 0.2M phosphate BE ¥ ~ pH=6.5 EN — propanol * 1%a—Naphtlyl acetate »
1% B — Naphthyl acetate ZEAWF{EA AL Fast Garnet GBC blue R 2iE 8 o ﬂ‘uﬁﬁ .
BHREKZ %Ll 1% Coomassie brillant blue s BEAY o R LIEIELI7.5% glacial acetic
cacid RS BRI  RERRBABELE mﬁﬁ'ﬁz °

MEESBH%L Gelman Desitometer ﬁﬁ%%éﬁZﬁE&ﬁ%ﬁtmj Scan lengthﬁlﬁ)mm
~ Light wave lenth £ 425mm > slit size £ 0.1 X 5.mm o

] £
~HE: : ' .
Mt RERRRE VESEEREFENR LR - A ERBEZ KNk 2 » £
ZRHHERGFE-BD/BL Z lEA R 0.3796 50.3241 TR B3R » MERBAEX (B
RAERAXBAGER) CHEHARITARAXBAGERAZHLESHERS - LBEAMS
Z HABBAE » 0.3241 » BFUESMIME HAE (542 0.3326 o HL/BL 2 HAEAR 0.3058 8 0.3375
B UEEESMERS  REMARTAULAKAX (ERARAXKATEA ) BERRERA
HERXBXFIEERE R 2 A 358K - PL/BL ~ DS/BL ~ AS/BLEZ S BRAIGRBAR
AT £ 1 f X BRI ES 2 48 B0 » T LU 38 JAT £ i f X HEeHERERE - AS/DS ALKF DR
0.8758 » MLIE BB RME 0.7359 - HEWEABERZHME 3P R o S/HL RM/HL HMEH Ll K
FEMERE muﬂfﬂﬂﬁﬁxﬁ(ﬂgﬁﬂﬁ&ﬂéﬂﬁﬁx HEERY WERE . E/HL LAGER
BB RMMIRE - DS/HL & AS/HL Z HMELKL B & X BFI SRR » muﬁ%&\ﬂz&ﬁ
£ o Hibgg & ~ ﬂﬁﬁﬂ:@]&ﬂétﬁﬂﬁﬁ%ﬁﬂ%( 1983 ) o -
=EKEE : ‘
HmEieEs ( serum esterase ) :
KR 4 BB 1 FR
S. nilotica/RE, RE,
S. aurea ;R E,
. S, homorumﬁ,j- E,
R (® XR (8) ~ R (9) XWhite () ~ S. nilotica (§) X S aurea (8) ~ White ()
X White (3) %@Tﬁﬁﬁﬁﬁﬁmgﬁ?E RE, o R (9 XWhite (8) BEHEE, #.
R(® X (S. nilotica X S. aurea § )BRIHE, » BME, R E, ABHE » (AR(®)
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Table 2 Comparison of morphometric measurements of red tilapia hybrids
and its parental spp. as ratio of standard body length or dosal
spine length.

Species . BD/BL HL/BL PL/BL DS/BL AS/BL AS/DS
nilotica 0.3682 0.3109 0.3349 0.1273 0.1094 0.8590
aurea . . 0.33% 0.3203 0.343 0.1271 0.1113 0.8758
RXR . .7 0.37% 0.3346 0.3657 .0.1516 . 0.1253 0.8269
RX white, . 0.3574 0.3181 0.3340  0.1250 0.0999 0.7994
R X(niloticaX aurea ) 0.3728 0.3058 0.3464 0.1320 0.1111 0.8420
hornorum  0.3241 0.3375 (0.3068 ~ 0.1288 0.1030 0.7997
nilotica X.aurea - 0.3639 0.3081 0.3504 0.1375 °0.1170  0.8504
white X white 0.3591 0.3274 0.3467  0.1463 0.1077 . 0.7359
RX hornorum  0.3487 0.3286 0.3310 0.1437 0.1147  0.7986
RX aurea ©0.3716 - 0.3140 0.3706 0.1517 0.1206  0.7949

BL : Standard body length. PL: Longth of pectoral fin.
. BD s Body deptﬁ. DS : Length of last dorsal spine

.HL : Head length. AS : Leggth of 3rd anal spine.

&3 ﬂé%?ﬂﬁﬂ‘féﬁ&ﬁﬁﬁﬁ%%Eiﬁlﬁfﬁﬁﬁﬁzmﬁﬁﬂsﬁ ,
Table 3 Comparlson of morphometnc measurements of red txlapxa hybrlds and

its parental spp. as ratio of head length

Species ~ S/HL E/HL M/HL DS/HL AS/HL
nilotica " 0.3527  0.18% 0.2130 0.4096  0.3518
" aurea . - 0.3786  0.2085  0.2173 0.3968  0.3475
RX R ‘ 0.3850 0.1974 0.2068 0.4530 0.3746
R X white 0.3509  0:2095 .0.2062 0.3897 0:1115 .
'RX(nilotica xaurea )  0.3825 0.2019 0.2115 0.4315 0.3634 '
~ hornofum 0.4455 0.2023 0.3038 0.3818 0.3053
nilotica X aurea 0.3669 0.2117 0.2103  0.4464 0.3796
white X white 0.3798 0.2163 0.2211 0.4469 0.3289
R X hornorum 0.4149 0.1924 0.2410 0.4371  0.3491
RX aurea . 0.3429 0.2107 0.2158 0.4831 . 0.3840
HL : Head length . DS : Length of last dorsal spine.

S : Snout length R E : Eye diamster.
M : Mouth width ’
AS : Length of 3rd anal spine.
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Table 4 A comparlsxon of serum esterase pattem in5.5% polyacrylamxde gels

of red tilapia hybrxde and ite parental specxes

.Species - : _ Esterase Bands
! :

S. nilotica . o —-

+

S. aurea ‘ T
RXR o | ~
Rthxte ' _:': S -
RX ( S.- mlotzcaxS aurea) -

'u..-l--i-
o e

I
!

S ‘hornorum ’ : 3
S. nilotica X S. aurea _' B -
‘white X white ‘ : =
RX S. hornorum ' +
RX S. aurea ‘ ~

j o+ +
o+ o+ o4

(+) appearance in all individual tested.
(- not present )

P present in some 1nd1v1duals.

Lot

W1 ‘%iﬁk{ﬂliﬁﬂaﬁﬂ EhEiEiﬁﬂﬁ(1))%%&(2)3*“3&(3)&[@.%%@(@&E}ﬂEX B
U BOREEX (RREXEKADE) REECOREEOEREXRAEEOHEE
(MLl X RIERME (RE) GM&%XE%&% (&) Cll)ﬂél%xakﬂﬁﬁﬁ (
AL ) Gzﬂé&xﬂﬂiﬁﬁ (E&) -
Fxg. 1 Electrophoretxc patterns of Red Txlapxa hybnds and 1ts pareutal
species ‘in 7.5% polyacrylamxde gel of serum esterase bands.
- Individual 1ll|.strated (.from left to rxght ) sre (1) S. nilotica
(2) S. HKgrea (3) Red Tilapia (4) RQthxtea (5) RgX(S. nilotica ¢
X S. aurea ) & (6) S. hornorum (7) S. nilotica 2X S. aurea & (8)
‘white Tilapia (9) RXS. hornorum3 ( black ) (10) R®XS. hornorum
3 ( red) (11) R¢X S, aurea (red) (12) RXS. aurea (black)



X S. aurea SEERE, & o
R(®) X S. hornorum S EEHBRE, +E, » BMERHBE, RE,
CmEESHE ( Serum protein ) : .
HRmME 2 RE3 ZE4BR -
WO BESEEZFETER » ﬁﬁ%ﬁﬁk AMAZREZ MR A TFRAER
RZEAEHEXNERTE- _
ZANBECHBRANGH A 16 ~ 32 AEME4 -
BFIEMEHBEEEGHR: 1 v2~10~11 1416 ~18 19 o .
FERTAEEMEHER: 1 v235~10> 1316 ~ 17~ 20 o
el ORETEGRAE: 16 13 14 1517
X (ERAEXBKHDE) BXEEEE: 123411120
HEAMEEGME: 152451014521 +22~23 2526 0
JESE X BCFI S MEE B ARR : 1~ 458510~ 17 o
EEBEEERSE : 127232425~ 27 o )
AEHXBEER BOTREEEMR: 13581719 o
. AEFRETEEHE: 1~23~19 2021
AL XBADEEAATFREEERRE: 1~ 3110 -
' EOFREEGWME: 12-5~11~13+15 0

4.

)
M2 BROBES BEELEFIBOBERACKAGOMARPRGIAHEXSE
HEGIRL it X" JEAE e X BKFIZERE ) BLMERE (6VREER (/BB Rl X B FIZSHE) |
‘EIE.E(S)HE.HEX Kig (Re) d@ﬂ@%xﬁﬁéﬁ (EL”E& ) GDEE%XE -
FIE ke (B (IZHE%XQ%"JEEK (fIfe) '
F1g 2 Photogram of serum protein of Red Txlapla hybrlds and thexr
parental species in55% polyac‘yla‘mlde gel. In:hvxdual illustrated -
(From Aléft to right ) are (1) S. nilotica (2) S. éureav (3) Red
Tilapia (4) R?waite 3 GB)REX (S. nilotica X S: aurea’) 3
(6) S. hornorum (7) S. m'lo‘tica'sl‘x S. aurea 5 (8) White Tilapia
(9) ReXS. hornorum ( black ) (10) ReX S. hornorum ( red ) (11)
R 92X 8. aurea ( black ) (12) ReXS. aurea & ('red ). '
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Fig. 3 The densitometric scan of electrophoretic patterns of serum protein

of Red Tilapia hybrids and its parental species
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Fig. 3 continued
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Fig. 3 continued
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Fxg 4 - Schematic diagram of elctrophoretxc patterns of serum protem
(1) S. aurea (2) S. ni lotzca e X S. aurea (3) Red tilapia X ( S
nilotica X S. aurea ) & (4) Red tilapia QXS aurea 5 ( red )

(5) Red tilapia 2 X S. awrea & ( black ) (6) Red tllapxa (7 Red
. tilapia ¢ X white tilapia & (8) white tilapia (9) S. hormorum
(10) Red tilapia @ X S. hormorum 8 ( black ) (11) Red tilapia ¢
XS hornorum 3 (red) ’

'E, RE SRWEER AR o ALEH XIS L RAL €5 X (BRREXKFIER ) 2 H2MH
BE, %% BMMEE, R E, RKAIMEHER » AL EHX 5 S+ 28 - MR SSRERKAEM
B2 F, BARRHBRE, - MERAMEHEE, % B GEXRESRIHEE RE, 2 #A
BHBE,RE, 28 TRACENERZ N HIERRELER ER—EAR-HEZMH > MRER
REERERZ BAME - ARRZ B RERAZ O MIEER B RRX RKAEE - KRAMEN
B - Ofelia & ( 1982) HM I WIHARR A EZIMGTER « XRE (1983) LARNKIEH
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. Species ,‘ DF rays AF rays . GR,
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S. aurea - e

RX( n.x~a )' — " ’
F“.RXS. au(eé v
CRea
Red X white
- —White .

S hornorum ’

R X S. hornorum

Hs ﬂék%ﬁ&ﬁﬁﬁ@Z%ﬁ &ﬁﬁﬁ&%ﬂﬁ
F1g 5 ‘Renge and ‘mean of dorsal and anal f1n ray and gill. ranker numbers

of Red: tllapla hybrlds and thelr parental specxes
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