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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 were measured and polyécrylamide gel: electrophoresis
were performed on serum esterase, haemoglobins and transferrins in red tilapia, -
white tilapia, S. aurea, S. ni Jotica and their hybrids for providing basic informa-
tion and establishing the biochex_nical systematics of these tilapias in Taiwan.
In the meristic deta the overlap were presented whereas the morphometric mea-
surements revealed highly heterogeneous in different colour hybrids. The pelvicfin
length of sex reversed fish were increased whereas the 1st dorsal spine length were
decreased . Specific characters were showed in the pattern of gel electrophér‘esis
of serum esterase, haemoglobin and transferrins of pure strains, but the hybrids
especially the different colour of fspring were not- showed.
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Table 1 Comparison of some meristic characters .of red tilapia hybrids. -

AF

Species BL BD HL DF 'GR LS PF
white? X brown & R+wW 18.68 7.10 6.20 XvV-XvIiI, 12-13- III, 9-11 25-28 18-25/9-15° 12-14
, Brown 22.66 8.93 7.28°  XVI-XVII, I11, 10-11 - 27 18-23/9-14  12-14
red $ X red & . 20.25 8.73 7.16 XVII-XVIII, 11-13 III, 9-10 26-28 20-23/12-16 12-14
brown @ X white 3 Red - 21.78 . 7.64 7.13 S XVI-XVII, 12-13 III, 9-11° 25-30 16-23/12-19 12-13
White 24.13 8.92 7.77 - XVI-XVII, III, 10 25-30 18-20/13-16  12-14
S Brown 22.85 8.89 7.40 XVII, 12-13 I11, 10 25-30° 16-18/12-16 13
red ¢ X aurea 3 Red 23.10 8.56 . 7.25 XvII, 12-13 111, 10-11 25-31  16-23/10-17 14
; Black 24.23 9.22 7.71 - XVI-XVII, 13-14 II11, 10-11  25-31 20-29/13-15 14
hornorum ¢ X hornorum & 16.14 5.50 5.29 .- XVII, :-Hw. 111, 9-11- 27-28 17-21/12-15 12-13
hornorum £ X white & Red 21.93 7.93 6.68 "XVII-XVIII, 12-13 111, 9-10 26-28 16-21/11-14 13-14
: . Brown  21.41 7.86 6.77  XVII, 12-13 11, 10-11  29-30- 15-20/5-14 14
aurea $ X aurea 3. 17.59 7.02 6.04 XIV-XV1lI, 12-13 111, 8-10 28-30° 19-25/8-13 13-14
white ¢ X white & 20.03 8.11 6.64 XVII, 12-13 111, 10-11 27 21-23/10-13 " 13-14
red ¢ X hornorum 9§ Brown 19.32 6.73 6.32 XVI-XVII, 12-13 111, 9-10 30 15-19/8-12 13-14
Black  18.20 6.14 5.95 XVI-XVII, 12-13 111, 9-10 ‘29 20-21/11-13 13-14
white @ X brown § White 16.56 5.64 5.50 XVII, 11-13 1I-I1, 10-11  27-30° 18-22/11-16 '12-13
Red 18.43 6.88 6.07 XVI-XVII, 12 I, 9-10 27-30 20-21/11-23 13
St . Brown =~ 19.93 7.71° 6.52 XvII, 11-13 - ITI, 9-11 . 29 20-23/13-15 13
red?®x{red®xhornorumd) Red  20.79 7.89 . 7.01 XVI-XVII, 12-13 111, 2-10 28-31° 18-20/11-13 " 13
F: black & Black 20.13 7.54 . 6.76 XVI-XVII, 12-14 III, 9-10 - 27-29° 19-20/9-17 13
S. nilotiea X S. nilotica 21.41 7.81 ' .6.69 XVII-XVIII, 12-13° II1, 10-11 29  20-24/11-15 13-14
BL : Standard body length. DF : Number of dorsal fin LS : Scales in lateral line.
BD : Body depth. AF : Number. of anal fin. PF : Number of pectoral fin.
HL : Head length. : Gill ranker count.
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Table 2 Comparison .om.Sonb:oB.,n:mn measurements of red tilapia hybrids as ratio of
standard body length and head —oam;..
Species BD/BL HL/BL PcL/BL PeL/BL CD/BL DS/BL SL/HL ED/HL DS/HL IS/HL
white ¢ X brown 3 R+W 0.3802 0.3320 0.3000 0.2574 0.1590 0.0469 - 0.4387 0:2468 0.1415 0.3831
. Brown 0.3942 0.3213 0.3261 0.2675 0.1525 0.0460 0.4258 0.2275 0.1433 0.4180
red ¢ X red & . 0.4310 0.3537 0.3637 0.3188 0.1650 0.0522 0.4274 0.2073 0.1476 0.4181
.brown ¢ X white & Red 0.3506 0.32/6 0.3226 0.2605 0.1493 0.0408 0.4143 0.2205 .o.HN.Ah 0.4055
Whi te 0.3696 0.3221 0.2974 0.2780 0.1565 o.owmw. 0.4067 0.2244 0.1115 0.4125
Brown 0.3891 0.3239 0.3125 0.2720 0.1549 0.0471 0.4419 0.2041 0.1453 0.3899
red ¢ X aurea 3§ Red 0.3707 0.3139 0.3465 0.2824 0.1500 0.0381 0.4279 0.2179 0.1453 - 0.4249 -
Black 0.3804 0.3183 0.3453 0.2874 0.1475 0.0393 0.3872 0.1959 0.1235 0.4134
hornorum ¢ X hornorum 3§ 0.3410 '0.3279 0.2853 0.2990 0.1396 0.0402 0.4662 0.2314 0.1226 0.3357
hornorum ¢ X white § Red 0.3617 0.3047 0.2924 0.2554 0.1414 0.0382 0.4431 0.2133 0.1254 0.3918
Brown 0.3671 0.3160 0.3073 0.2975 (.1427 ' 0.0416" 0.4532 0.2123 0.1317 0.3695
aurea ¢ X aurea & 0.3989 0.3432 0.3824 0.3208 (.1572 0.0409 0.3916 0.2284 0.1191 0.3897
white ¢ X white & 0.4049 0.3315 0.3634 . 0.2924 0.1571 0.0484 0.4046 0.2186 0.1459 0.4044
red ¢ X hornorum 3 ) Brown 0.3486 0.3274 0.2676 0.2947 0.1483 0.0388 0.4362 0.2206 0.1186 0.3661
; Black 10.3372 0.3268 0.3142 0.2850 0.1418 0.0390 0.4494 0.2161 0.1194 0.3586
white ¢ X brown & White 0.3405 0.3323 0.3286 0.2657 0.1547 0.0400 0.4300 0.2370 0.1203 0.3791
’ Red 0.3735 0.3292 0.3132 0.2898 0.1630 0.0376 0.4229 0.2247 0.1142 0.3784
" Brown 0.3869 0.3269 0.3328 0.2928 0.1545 0.0411 0.4425 0.2220 0.1256 '0.4184
red @ X (Cred? X hornorumg) Red 0.3797 0.3373 0.3237 0.2912 0.1522 0.0431 0.4089 0.2064 0.1278 0.3955
"F1 black & Black 0.3743 0.3356 0.3532 0.3172 ~ 0.1435 0.0452 0.4068 0.2257 0.1347 0.3678
S. nilotica X S. ::3.._3 0.3647 0.3123 0.3532 0.2795 0.1500 0.0475 0.3791 - 0.2122 0.1520 0.3912
BL : Standard body length Pel : Length of pelvic fin SL : Snout length
BD : Body depth CD : Caudal peduncle depth ED : Eye diameter
HL - : Head length DS : Length of 1st dorsal spine IS : Interorbital width
PcL : Length of pectoral fin . : o :
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Table 4. Comparison of serum esterase pattern in’ 7.0 % polyacrylamide

gels of red tilapia hybrids.

KXRF - I RERS -HR - -WE R
X MBETAMERA - RREM

Esterase Bands

" Species
' ! 2 3
White 2 X brown 3§ red P + 4+
‘ ' ' whi te —~ + +
; brown P + P
red @ Xred § -~ red + .P' -
prown @ X whité ) red P + -
white P o+ -
. brown + + -
red @ X aurea § red + — P
. black P + P
hornorum 2 X hornorum 3 black - — +
hornorum ¢ X white 3§ réd + — . . +
- . " brown P P P
aurea ¢ X aurea § black + - —
white @ X white & white P +- —
" red SP’_>< hornorum 3§ brown + —_ +
black + P +
white ¢ X brown & white - -+ +
brown - + -+
red © X ( red § X hornorum 3 ) Fiblack 3  red + P +
. black + P P

( +) appearance in all individual tested.

( — ) not present

( P ) present in some individuals.
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7.0 % polyacrylamide gel of serum esterase.

| KL R - B E A TIR | |
Fig. 1 Electrophoretic patterns of red tilapia hybrids in

1llustrated (from left to rlght) are :
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N Wh:te 2 X Brown & ( red )
White 2 X Brown & ( brown
White ¢ X Brown & ( white

Red 2 X Red 8 ( red )

Brown ¢ X white & ( red )

Individual

Brown @ X white & ( brown )

Brown @ X white & ( white
Red ¢ X S. aurea & ( red )

)

Red @ X S. aurea & ( black ).

S. hornorum @ X S. hornorum 3

S. hornorum 9 X white & ( red )
S. hormorum $ X white & ( brown )

S. aurea & X S. aqurea &

White £ X white 3 C white )

- ( be treated with androgens D

S. nilotica @ X §. nilotica 3
Brown ¢ X white 3 ( white )
Red ¢ X S. hornorum & ( brown )

( be treated with estrogens )

Red @ X S. hornorum & ( black ‘)
White @ X Brown & ( white )

( be treated with estrogens )
White 2 X Brown & ( brown )

Red ¢ X ( Red ¢ X S. hornorum 3 )

F; black & ( red )

Red ¢ X ( Red £ X S. hor"noru’m D) 7

F: & black ( black )
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B2 BHROEREA . (HEER)
Fig. 2 Photogram of haemoglobin of red tilapia hybrids

ln 5.0 % polyacrylamide gel Individual illustrated
( from left to rxght ) are ' '

(I)E@ﬂﬁxﬁéﬁ(ﬂ@) . Whlte ? X Brown & ( red )

QuEMgxBEE(RE) white ¢ X Brown & ( brown )
QEBHxBaECAB) . white ¢ X Brown & ( white )
I x I Ek(IE) Red ¢ X Red & ( red )
(578 B x 3 &k (AT D Brown 9 X white & ( red )
(OB x BalE (BE) ‘ Brown © X white & ( brown )
MBEExaeE(Be8) Brown ¢ X white 8 (white )
 OFL{olE x BRFER (FIB) Red € X S. aurea 3 ( red )
(Q)HG%*@%‘JEKC%@) . " Red @ X S. aurea & ( black )
GORT i X BEFITERE ( 388D - "Red @ X S. aurea & ( white )
(DR SE N X RS I ‘ S. hornorum § X S. hornorum &
IVEEIME < BB (G , S. hornorum § X white 8 ( red )
A(lfbﬁ?%!ﬂlﬁ.ﬁx BERE(BE) S. hornorum 9 X white & ( brown )
48k F 20 X BFIER B " S. aurea ¥ X S. aurea & .
GI=EET R =k A =R D) .. White @ X White & ( white )
(Raa=E#E) ( be treated with androgens )
(OEEmf < ERAHK : S. nilotica  x S. nilotica &
048 it x Ak (8D Brown § x white & ( white )

(QAT e X 138 IUBE ( %868 ) 4 . Red -2 X S. hornorum & ( brown b}
(R BREE) ( be treated with estrogens )
(94T fa it x BEEIUHE ( BB ) , Red ¢ x S. hornorum & ( black )

. OBGlExBER(aE) White @ X Brown & ( white )
(RETBRER)D ( be treated with estrogens )
@Bl x Bk (RS ) White 9 x Brown & ( brown )
QKT BHEX CHL il < EFE U D Red ¢ X ( Red Q x'S. ho‘rnor.umlﬁ D
' B m%@ € =PI ~ Fy black & ( red )
Q@ﬂ@ﬂﬁx (ﬂéﬁﬁxgt&%ﬂﬁ) " Red 9 X ( Red ¢ X S. hornorum 8 ) .

Fi1 26 (E6) '~ Fi black & ( black)
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White X Brown § ( r_ed )

o~

100

~ White 2 X Brown 3 ( brown )

50 1

100

White ¢ X Brown & ( white )

B3 EBRNE M ki e RE R

Fig. 3 The densitometric scan of .the electrophoretic patterns

.

of haemoglobin of red tilapia hybrids.
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100

. Red $ X Red 3 ( red )

50 -

100

..Brbwnﬁlkwhiteﬁ(red)

50 f

100

Brown ¢ X White 3 ( brown )

50 |

E3 &

Fig. 3 continued



153

100
Brown 2 X white ( white )

o ‘L//\--J‘._ o
Bty . T
1007
Red ¢ X S. aurea 3 ( red )
: 50 i

1001

Red 8 X S. aurea 3 ( black )

W3 M

Fig. 3 -continued
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100

50

Red Q‘x S. aurea 8(white )

100

T

50

- S. hornorum® x S. hornorumd

. 100

50

S. hombrum%é x whi te’S (red)

B3 #

Fig. 3 continued
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100
S. hornorum@x whited(brown)
50 |
M u
100 |
S. aurea? x S. auread
50 H
. g
100 )
White9 x whited (white)
s [
0 W . N

HW3 &

F:igv.: 3 continued
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'S. nilotical x S. niloticad -
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