JKEERTSE Journal of Taiwan Fisheries Research, 19 (2): 55-62, 2011

DA 2 [l Jifd 20080 V6 R W i EE 0 B AL S S i 5%

IE

L -

JEIEEER - EIRAS - a0 - AREH - MRE - MESR

TTEkbe R K EER AR P /K EE R A

[T

AEERZ HIWAERERERRCRERY ik - #E &

BETHRZ AL R 50 A (Oreochromis mossambica

x O. nilotica) fif% » DUZHERL R EDFGET TRESE LA AR R AR - DUMERE 1 LB 1> Al > 3t
8¥f - H S HET F AR REOMAAVLLHE 3.17 ~ 11.72% (n=5) - HrhDlfwat 3 2 THY F AR
iy (3.17%) - ER R ARGRER TR IR, - FHIACHL F, - Fr 645 14 H55% (7R = HilieHs -
BRI R ¢ 2% (BB) 0~ 6 ~ KLEABE (RB) S ~ 16 & ~ KLEHGE (RsB) 13 ~39 & ~ KLEKHEL
Hi (RsP) 18 ~ 58 2 ~ BERLHGAL (OrP) 19 ~ 51 B ~ HIEREBE (Wr) 3~20 BREH (WW) 0~5 B3
7 REEAL A 13 (RIS R RIS R A EERE  RITE (Co00s) /T 1.45~10.80 2] »
e —HEHMER KGR AR (p> 0.05) - 18 Fo Y25 5% s i 2 A FUT TsB 500k ~ fetazy
5% FriZZWRy TsR SR DU HIEAEBESHIEE ~ Rl ey TsR-1 K& - B — A R i

EEEE AR - HTHECHE R B ER 0.6718 -

RS - AIEREIR - BRI - ZERERE

B 3

JEHELRENE (Oreochromis nilotica) EdERF]R
Ueglfa (0. aureus) FYZEAS B IHE I £ B SR 1 be
PR H A0y F 2B A o R RERRa
FEPE MR - B DA AR (2 3 (heterosis) e ftifE
H#f (breeding complement) JukrBf » DL,
B RERFLEANMA ] P E BRI EE T - FEAE (2
BN Rl AR o RNV AE S REATRIRE o BRI A
M FERE LR - EAEEHE R PR A BB R S
FR AR B M F B TR BRI CR - MESHE
R 18 B4 R it e 77 A R P 2 I (Y JRBIEE
RN H A ME AR A - KL > R
HIES A AVA I TRORE B - FER B S
MO AR RPN - e 2 B8 H RS
P E BRI BRI -

EE AL BRI A (O. mossambica x O.
nilotica) & 4E1%H Kuo (1969) FI]FH 1968 £ 25IH

*ENES / ERMHA—ES 199 5%; TEL: (02) 2463-3101;

FAX: (02) 2462-8138; E-mail: fstseng@mail.tfrin.gov.tw

TR

Y R S = S SR B (O. mossambica) FIJE
FEFREASTIZR » 2 AR — R YRR ~ B K
BINETE (Huang et al., 1988; Kuo, 1984, 1985,
1986, 1987, 1988) » HAL 1 LA 30% FMik .
E i 2 ] 3E 100% @ (B{HR ST -

Huang et al. (1988) 3 hZEHIAL 1R fA
W BRAL RS A RS R R AR AR nTERL A
SLEl LS FE N 240 ¢ {H Wohlfarth et al. (1990)
HIF Ry SRR R ZR A A E AR - SRR
B AR - BE T TmAEE
il o ARSI RSO REE A > D—%
B HEAAsmeE iR o ST e A
i SR - P EI T EAY RS O -
Bt RIA R R RIBU R T RE B AL > fERE R
R R LRI O] DL BB - e i HERE Y
BRI o> TS < EAR TP AT AT Y SRR R
BHRA R » EEEA BRI TE B BHAERY
—HE AR HPbkisa > B IS
FLRAY > T HESMURBHE A - "EREELS
SRR A



56  HiEfESE

X EE 2 YIRER
— ~ SRRk
FE R SRR £ 52 9 AR R S S BT ~ 88

FriZiany R gt 8 B o 4k 58 139 - 2 8
Fe bR gl - DUB D ke A B = > —
EH—R0E 4 HIE FRP KRS (120 x 60 x 60 cm )
BUE > B F, 2FER

-~ FicfE S
(—) F1 RREN

Pl—Hfd—Bry /s - B FRP 7KREHCE 2
B 7Ky 25 ~ 30°C « D[R SR Ty B BLAT -
HEpR S R BERL R AR R R » N ERE R
AL SEAERIAY Fi 2R -

(D) BIIFR2RA

N F55%  BEERNAR - EH
FEFERRR - LIS+ @ = 11 3IAYLLBINCE - BN
FRP 7Kki# - AT R R - DR H B
FOREAE LIFEIE - B TIRI - /OIS
FEIE S8 TR P SR R GBS —FE SR
DIfeRsd + @=1 1 3 BYLLH] - BEHIRVREETE R
% > JBEERYKIREL (60 x 35 x 30 cm) °

(=) BBeRRE

Ve AR AR /K IREL —81%% > DR R R
B A —El B OE IR O R - =
AN 60 FEE AR /KIGEL T - 4 H LA R iR
22 7 Eisa SRR W ST AN [ A & ey sk (ol
= AR UKL R B - G B O e S A
AL R - Rkt R © 2% (BB)

RLECRBE (RB)FLIECHE (RsB)-KLECHUE: (RsP) »

EALMES (OrP) ~ HIEREHE (W) kEH (WW)
FofE (Fig. 1) -

=~ F2 DURHEATHE

SRR TRARAN Fig. 2 R o 4k Fo i
HEAIRE Y > 2% BB ~ OrP ~ Wr Bl WW PY{E
R - ¥ BB fEligsEd 518 TsB Kk > WW Ly
TsR %% » OrP B Wr {8 & HF R—Hf > By TsR-1

FKi - A F,LA#% > TsB ~ TsR J TsR-1 =fEF K
FIME A Rt Qe e S Bl etk - SRR EUIE
o~ RIS -

ITHRE 2 Falconer (1981) A Fi=
14 (1+2F,+Fu) 8 - t=T 88 - iRk
Pl JF el H R LR » Bl Fo=0 -

VY ~ HET

HEMBELRJT#EEEME (Chi-square
goodness of fit) 534 » ZEFEEAZ /KHE P =0.05 -

R

i R B G

JVR F S S SR A A G (2 SRR e DL — 3
—BCAAURER - SRMESE 123678 FEH
FE T FI 5% Tk 2~ 4 5 F=BAERAE
4 (Table 1) - Fifll Fi SRAVEE BT ARy 197 ~
189197 ~239 2 202 & - /%% (9 1~98) 7&
— BRI F i R B e IR AN Table 1 R -
H/ERAH > BOEFTEAIEHIRE 3.17 ~ 11.72% >
HH AL - HERRERIA 220 2
AL RBAHRI AR © fET R = Hl DIk -
PR B R TOOR B O - R ORI — R R A
[ AL AR e R Bl - Bt
SRR AL - HEALE I - AR OHEER
OARESGRMHL T - 2HESE T - [HEERAL
EAHR AR -

Huang et al. (1988) FERyEEHIAL ILENfR
of o ST R PR B 2 {18 R B B LR R A 4
(RR, rr) LA A e (AU Al B T I
AEER - RERHMERHY 7 8 Fi R A B AR
HE - RALOEREERA Rr) > BEUAREA 2
AR L RS R A FH[R - Huang et al. (1988)
RIS Rl Rrvtet - TR RO E TR
FIRI - EAERIRE » ARIMAL bRl i (1 mk
ATk - T ELRZ T TE SR o0 e R
KR BRAL - 2 RER S - AL - 5941
LS SR BRURHRAL 1 35 R U B o B SKORE
Bt fEFEKIALAET > Huang et al. (1988) F5AYHHL
fetEERASCE R PR O E B RS -



Dl EMoB E ER MR R AR 57

Fig. 1 Seven phenotypic patterns of body color in F,
progeny, including black (BB), strips and patches (RB),
spotted (RsB), blotches (RsP), pepper (OrP), orange
patches (Wr) and pearl white (WW).

Table 1 Proportion of black and non-black body color of one week-old progenies from crossing between one black
and one white parents

Pair WW No. of black No. of non-black Total progeny Proportion of black (%)
1 3 13 184 197 6.60
2 3 — — — —

3 3 6 183 189 3.17
4 3 — — — —
5 3 - - - -
6 Q 21 176 197 10.65
7 Q 28 211 239 11.72
8 Q 9 193 202 4.46
11 79x34 1 130 131 0.76
12 79x34 0 96 96 0

13 89x34 1 80 81 1.23
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Fig. 2 A scheme of full-sib inbred process of TsB, TsR and TsR-1 lines. [ ] male; O female; A\ pure line; @ black;

red or orange; (J white.
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Table 2  Proportion of black and white of F,, three-month-old progenies from inbred F, (No. 3) family

F,family Total No. of black 3-month-old No. of white 3-month-old
1 124 2 (1.61%) 1(0.81%)
2 87 2 (2.30%) 0 (0%)
3 166 (1.81%) 3(1.81%)
4 118 (2.54%) 0 (0%)
5 67 (4.48%) 5 (7.46%)
6 184 (1.09%) 4 (2.17%)
7 121 (4.96%) 2 (1.65%)
8 182 (3.30%) 4 (2.20%)
9 107 (4.67%) 3 (2.80%)
10 139 (1.44%) 2 (1.44%)
11 115 (2.61%) 2 (1.74%)
12 173 (2.31%) 0 (0%)
13 96 0 (0%) 0 (0%)
14 157 2 (1.27%) 1 (0.64%)
Table 3 Categorized body color of F, progeny
famil RR 2
amiy progeny o RB RsB RsP OrP Wr ww X
1 124 2 10 29 39 33 10 1 1.45
2 87 2 7 22 26 19 11 0 3.09
3 166 3 17 40 56 35 12 3 1.83
4 118 3 13 24 39 29 10 0 3.68
5 67 3 5 13 18 20 3 5 22.6
6 184 2 16 46 53 51 12 4 4.38
7 121 6 9 24 41 26 13 2 10.80
8 182 6 14 39 58 41 20 4 543
9 107 5 12 23 37 19 8 3 10.50
10 139 2 13 29 39 39 15 2 2.44
11 115 3 12 24 37 30 7 2 2.99
12 173 4 14 38 57 42 18 0 4.20
13 96 0 8 23 30 24 11 0 3.67
14 157 2 16 34 52 32 18 1 2.80
Total 1836 43 166 408 582 440 168 27 9.05
mean 131.1429 3.07 11.86 29.14  41.57 31.43 12.00 1.93

BB: black; RB: strips and patches; RsB: spotted; RsP: blotches; OrP: pepper; Wr: orange patches; WW: pearl white
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Table 4 Deformity and mortality rate from one-week-old to three-month-old of TsB, TsR, and TsR-1 lines

. . No. of one-week-old
Lines  Generation

No. of three-month-old

Mortality rate Deformity (%)

progenies progenies

Fy 504 483 21 (4.17%) 57 (11.31%)

TsB F, 416 401 15 (3.66%) 51 (12.26%)
Fs 483 473 10 (2.07%) 56 (11.59%)

Fy 381 336 45 (11.81%) 116 (30.45%)

TsR F4 427 386 41 (9.60%) 93 (21.78%)
Fs 292 246 46 (15.75%) 69 (23.63%)

F, 337 313 24 (7.12%) 61 (18.10%)

TsR-1 F4 369 351 18 (4.88%) 59 (15.99%)
Fs 305 276 29 (9.51%) 76 (24.92%)
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Breeding of Inbred Lines in Taiwanese Red Tilapia - Effects of
Inbreeding under Full-sib Mating

Fu-Seng Tseng , Shiarn-Chiang Chou, Min-Yih Lu, Huei-Jen Chu, Yi-Ju Lee,
Ying-Chu Lin and King-Jung Lin

Aquaculture Division, Fisheries Research Institute

ABSTRACT

The objective of this study was to develop inbred lines of Taiwanese red tilapia (Oreochromis mossambicus
x Q. niloticus) that could provide genetic resources for commercial production. Using one black mating one
white, five out of a total 8 pairs produced F, progenies. The rate of black occurred from 3.17% to 11.72% in 5
progenies. The progenies from no. 3 that had the lowest number of black tilapia were selected to generate inbred
F,. In F,, the body color of progenies was examined at the age of three months. Based on the phenotypic pattern,
the body color of 13 progenies were grouped into 7 types as black (BB), strips and patches (RB), spotted (RsB),
blotches (RsP), pepper (OrP), orange patches (Wr) and pearl white (WW). The goodness of fit by Chi-square
showed that the color pattern was fitted as three pairs of gene genetic mode (p > 0.05). Three inbred lines were
then selected as TsB (black), TsR (white) and TsR-1 (white patched with red or orange). After three full-sib

mating, the inbreeding coefficient of F5 was 0.6718.

Key words: Taiwanese red Tilapia, partial dominant, Full-sib mating, Inbred line
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