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A5 Yo e B R P T 0 £ 2 2009 4%
K FFTE 0 RT3, 3 — BAE B
SR TR, T4 & WAL AR
FULLB A0SR 2014 4F WARAES |, 26 S E 8815
T SAERYMLIRTL, 5 B B 2 0 I B S

fiE o SE56 TSR A S ok 79 241 % JE 440 2013
7 AEHE,FFEEMNBA, BAFEHA 0. 13
hm® 30 47 3% , 3% 2% BE 24 30 000 B/hm” ; 1fij
BEBAF AN AZIIA T EMA K 2013 46
HAEHE  TEREMA,2014 £ 5 A ARSI #E
S 0. 13 hm® HURR FI B 37, i IR 2 B 1
3730 000 B/hm’, 2014 4E 9 H #47R4E, H4
FERFENLLEI 100 B, FEAIERLILE 1,

®1 XRE&ERFFR(HE+RER)

Tab.1 Sampling information of experimental fishes ( mean + SE)

FHdS &5 ¥H WhR/g(Y) K/ em R/ em R/ cm

populations No. number body weight body length body width body depth
PN

ﬁﬁ[ﬂp?’%ﬁl?ﬂiﬁi 1 100 632.62 +12.44 23.50+0.27  5.29 +0.05 9.90 +0.08

Chinese Taiwan strain

U@@Jﬁ?%ﬂiﬁ 2 100 566.88 +14.51 23.05+0.23  5.04 +0.05 9.46 +0.08

Israel strain

E&ﬂéﬁﬂzﬁ?#@ 3 100 439.91 £8.95 21.44+0.18  4.76 +0.04 8.89 +0.06

Malaysia strain

1.2 EESHNE

A H R E A R R AT &R, AT
PERA 28 1 8% M2 T 8% 88 MR A W B 2%
BB R B SRR, TR E R E . A
HRMERAK 2K Ly AR Ly SR Wy 5

Dy AR Lep AR Dep, AR R BAEA
Bk Ly MK Ls JHRAE Dy 25 8 BB S64R. 31
BRI L (Lo =Ly - Ly) o BAKMETTER
% 20

x2 AFEEESER
Tab.2 Morphological indices of red tilapia

$5 %% morphological indices -7 measuring methods
4> total length A1 3 30 B8 A i P B
&4 body length AW i B e — 7 A B IR B
&) body width A A R R B S
175 body depth GL =N IR
3k head length AW i s 25 40 % 1) e A
W), snout length HES HE 77 2 20 W i 1) LR B
342 eye diameter HRHERT 2% 2 )5 ¢ B B
it caudal peduncle length BB I Ji — MR B A BT B R — T B MR B K K B
J2 i caudal peduncle depth FEA ) fi /NI v

1.3 HESH

T BRAE S LS X TR S S BE B, A
FIEK T REREGE 5 AR Z WE R IEE,
FHATHAE T DA SPSS 20.0 FHATHEA R
ZT BEMT M E RS B ABESE S
TCERME [ H ik g ST SR XA E 1 [BE 5 #2
1.3.1 BREREFZEMT

XF 6 ] B AR 04 AT & LA PR AT B
WK T 2537 (One-way ANOVA) , &£ R B,

F T2 E 3 ( Duncan”’ s procedure) , P < 0. 05
RRERDE A NERB L HE + trdER
(mean +SE) R,
1.3.2 ZE40

3K & H A B S B S 500 F
YE, AP EERE T, FTRARREIE
TR R BRSPS R R K
1.3.3 Wi

B HEIETF N 8 MES LS R
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3 LA RS, B 3 N EASKRERA AT, T

E N W€ YR it &

1.3.4  ZIRRMEEIH T
DEEEERNALE, AENHER, 2

FZ 2 Te 4k Ak AL B T

2 4%

2.1 AHER

SHESRE R AR R S DR T FARE SR P S
VAL B A A AT BRI E IR 30 X
3 AR S b % D2 B SRR R R
B R T AR BRE 6 T MR i B
R EDIERIARE (P >0.05) , RUEA]
ZIETCREZESR
2.2 WEMK
2.2.1 BRERFZNT

3B AR ARHA L BIPER B BB R R T7 2250
Pras R ILaR 40 HRAR/RRAE A JE AR 6] 06 (8.2 22

F(P>0.05), FEEK/MEK WK/ 1hK B/
K 1,3 AN RREIYER BE (P <0.05), 7
KRR/ K KR/ AR, DRI 4 % 4k
ES5UEIaFEaR A PEEBOY AR
K TREZS(P>0.05), MG EMA
BEhESPEGEAPEAREKERBE (P <
0.05), fESkK/IRK b, hEEBAT AR K
SR aEHa B AR AR DR WA S HE Rk
¥ERBEP<0.05), EFAFEafiks
Ok WA T AR EATEEZER(P>0.05),
ERWEK/IRK L, PEEEO P AR KRS
PN D AR Dok P WAL B E f B iR TG
BEZER(P>0.05), MUGHAYEARFES
LRGP kT BE(P<0.05), 7F
BR/SEKARK/ LK B, UEFIL B EfaREA
H5OREWaA T EAFAREFZARE (P>
0.05),ME5HEAEOT A EREE
F(P<0.05),

x3 3INOFEEBEOTHER (HE +REIR)
Tab.3 Meristic characters of three populations of red tilapia( mean + SE)

; hEEEAP A IDRERTIFAWE 51 RV
Chinese Taiwan strain Israel strain Malaysia strain
characters
JuE range 14 mean {5 range 1) mean JGE range 14 mean

PU2% 1 5% . 19~23  20.80+0.42 19~22  21.20+0.29 18 ~22 21.6 +0.45
scale number above lateral line

PUERT 8% . 14 ~17 15.20 £0.33 11~16  14.00 +0.54 12~18 14.80 £0.70
scale number beneath lateral line

El

SR 16 ~18 16.90 +0.18 16 ~18  17.00 +0.15 16 ~18 17.00 £0.21
number of sponous on dorsal fin

El

IR 11~13 12.10 £0.23 12~14  12.50 +0.22 11~14  12.40+0.31

number of sponous on soft dorsal fin
W 3 3.00 £0 3 3.00 +0 3~4 3.10£0.10
number of sponous on anal fin
AR 9~11 10.10 £0.28 9~11 10.20 £0.20 8~11 9.40 £0.31

number of sponous on soft anal fin

F4 3INOFEEBEFHILHIERRERRZH (n =100, + iREIR)
Tab.4 Morphometric characteristics in three populations of red tilapia (n =100, mean +SE)

He Bl HIR FEAEBa P M PUa3) 4 Bkt 2% iR FAWE 4]
morphometric characteristics Chinese Taiwan strain Israel strain Malaysia strain

Ly/Lg 1.237 £0.002 3¢ 1.235 £0.002 6° 1.219 +0.001 5°
Wy/Ly 0.223 +0.001 4" 0.219 £0. 001 4* 0.222 £0.001 1%
Dy/Ly 0.417 +0.002 0" 0.411 +0.001 8* 0.415 £0.001 6%
Ly/Ly 0.318 +0.001 6° 0.311 0. 001 2° 0.311 +0. 001 0°
Ls/Ly 0.115 £0.001 1°¢ 0.109 +0.000 9® 0.102 0. 000 9°
Dy/Ly 0.051 +0. 004 0.047 +0. 000 3 0.049 +0. 000 3
Lep/Ly 0.097 +0. 000 9% 0.096 0. 000 9° 0.098 0. 000 8"
Dep/Ly 0.152 +0. 000 8¢ 0.148 +0.000 7" 0.145 +0. 000 6*
L¢/Ly 2.151 +0.015 1° 2.216 +0.012 9® 2.220 +0.010 8
Ly/Ly 3.151 +0.015 1° 3.216 +0.012 9° 3.220 +0.010 8®

T AR R A LR A B #2553 (P <0.05)

Note: different superscript letters indicate significant differences between groups (P <0.05).
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Fig.1 Cluster dendrogram of three
populations of red tilapia
1. WEEEa D ; 2. UGS kM, 3. BRERAE
E| i

1. Chinese Taiwan strain; 2. Israel strain; 3. Malaysia strain.

2.2.3  FERSaH

Xt 3 MLB IR AR 8 AT B LI PER
BT, R T TR B R BIRT 3 S WA
TRk R 50 :34.804% (16.667% \12.974% , B
PTTHRHy 64. 446% o X 3 > E M AT 2
BEEIEIR TR A ME B HA X2 —F W
EEEEMARRER/ AR CAR/EK B/
R MR/MERK 2 RAEK, ER 1 AR B
T AR BE AN GE BE T T BT S AL , YK 3 A
HAMEEZR EREREHX S MERTIER,
X5 F A A T B R IR AR A, R 5
=FREEEERARERAR/ K,

B2 AP 3 2l M 1.2.3 Ll s o
Bl dER,3 AR EE A FREENES,
Horp A S 20 5 3 8 7 B ok P9 3. 21 % 3 fa B 1A
HERZ EUXS, MEMNSHEGBLPIE
BRAESELD. BTEMS 1, PEEELSY
AP EEARN T4, SU RS AP A
KWL B AR AEAEHBHX 0. BT E
JY 1 BT A B A 5 BE T T TR S HRHAE
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Fig.2 Dispersion point distribution of the first and
second principal components of three
populations of red tilapia
1. hEEEaB M 2. UGS B R, 3. B RaY
E| i

1. Chinese Taiwan strain; 2. Israel strain; 3. Malaysia strain.
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Fig.3 Dispersion point distribution of the first
and third principal components of
three populations of red tilapia
L hEBEAPIEM; 2. ISP HEM; 3. DR way

E| i

1. Chinese Taiwan strain; 2. Israel strain; 3. Malaysia strain.

2.2.4 JEEMRRIEE WL R 2T
ZEPRBNBEERR LA, EFEHEE

B MUAGTIL D R AR, [ I5H L

AR (Ly) R (Wy) RIAR (D) AR B
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EWER(P<0.01) ; M7ELK VG WL L JEdaHE
A, [ 5 % B AR B AR (Ly) K (Dy) MK
JE(Wy) ZR3 R B3 (P <0.01), HUAXILNE
SHRA B 2R & R Dy R AR 8 43 5 # 5 £ ot bl
B, HRRWT:

Y, = -1008. 528 +31. 638L; +105.513W,, +
92.249D

Y, = —1083.549 +33.814L; +97.014W; +
111.788D

Y, = - 846. 187 + 28. 458L; + 45. 133D, +
57.7T15Wy

NG RRPEL, EPEGELP a6
A BB, KK (Ly) EE (W) W
155 (Dp ) XA T 82 W01 K5 76 T R VY 4L % 3
BRI (Ly) R (D) ERE (W) H5ik
HRRBE.

3 g

3.1 4FEaBFENESIHE

B RS RMIEBOE, B S ERE
R IBERR T2 A R AP 2, B R
BREAAR o R, RHE AR AR,
RWH AR, TR NS RES R b
R S T R R Y, BRI TR S 7 B R
—FRBER X3 LB AEARRR 8 A
HBIER S B AT R R T Z 04T, SRR,
FEER/MERK WK/AERK BWRRE/AEK E,3
R ZRBE (P <0.05) , ¥ AT EHGELY
e > UEFIA T IEE > DR B R, )
AT A ARy 3 MR E PR . ZEIR R/
AR b, FEEELPEAREEERT LA
B AR AR (P <0.05) , Y HX P DHEATE (A
B EARRARMZESR, +E G AL Ak f AR B
U aBEaBRBERK. ARREAeRS
PATES LB A 2 4 e K BB B, B K
B aZ AR A FIRAEREE, Hit,
AEAZ A ENBEER R THLEET %
JRILZE S, BE PR R AR AT 2R 32, FE 43 A T2
RRBIEF BT

HARWEP AN EZEFT RN —, 1
HRAR AER/ARE, PEGELP A
LSSIPRERTIEAR ZE I3 B P QiR ZARE 52 RisT L S
HBEER(P<0.05) , EAEARE I HIFRIX
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Morphological variation analysis of three populations of red tilapia

YANG Hui', ZHU Wenbin', DONG Zaijie'*, LU Fan', GONG Cuiping', LIU Nian', YUAN Xinhua'~
(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China; 2. Key Laboratory of Freshwater
Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisheries Research Center, Chinese Academy of
Fishery Sciences, Wuxi 214081, Jiangsu,China)

Abstract: The morphometric differences among the three populations of red tilapia from Chinese Taiwan,
Israel and Malaysia were studied with one-way ANOVA, cluster analysis and principal component analysis.
Regression analysis was used to compare the impacts of morphological traits on body weight among three
populations of red tilapia and establish the multiple regression equations. Analysis of meristic characters
indicated that there were no significant differences among these strains. In the morphological traits which had
higher value of correlative coefficient to fillet yield, there were significant differences between Chinese Taiwan
strain and Israel strain, Malaysia strain. Cluster and principal component analysis showed that morphological
characters were rather similar between Israel strain and Malaysia strain, from which Chinese Taiwan strain was
different. Three principal components were constructed of which the contributory ratio, from high to low, were
34.804% , 16.667% and 12.974% ,summing up to 64.446% . The results of regression analysis revealed
that body length, body width and caudal peduncle depth were the key impact factors to body weight of the
strains from Chinese Taiwan and Israel, and the traits affecting the body weight of Malaysia strain most
converted to body length, body depth and body width. The results of multi-variant indicate that there are some
morphological differences among the three populations of red tilapia and the indicators of morphological traits
were body depth, head length, caudal peduncle depth, snout length and total length.
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