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Comparative analysis of morphological variations among
crossbred of NEW GIFT Nile tilapia ¢ x Blue tilapia &
their parents and close hybrids
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NEW GIFT Nile
tilapia @ X blue tilapia & , this report dealing with a comparison analysis of morphological variations among

this hybrid, its close hybrid ( Nile tilapia @ x blue tilapia & ) , and their three parents( NEW GIFT Nile

Abstract: Following the report of evaluation of growth performance of a new hybrid

tilapia , Nile tilapia, and blue tilapia) . ANOVA, cluster analysis, discrimination analysis and principle

analysis were adopted, and 4 countable morphological parameters, 9 meristic parameters, 8 ratio parameters
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and 24 truss network parameters were used for a systematic analysis. The results are: (1) For countable
parameters, there are no significant differences among NEW GIFT Nile tilapia @ x blue tilapia & and other 4
genotypes tilapia. (2) For meristic parameters and truss network parameters, there are significant differences
in 21 parameters of meristic plus network. ( 3) Cluster analysis and discrimination analysis indicated
identically that, the hybrid( NEW GIFT Nile tilapia ? x blue tilapia & ) is much close to their material
NEW GIFT, and the hybrid( Nile tilapia @ X blue tilapia & ) is much close to their maternal side, all show
a strong maternal genetic influences on morphology of hybrids. (4) For the two very close hybrids( NEW
GIFT Nile tilapia @ X blue tilapia & and Nile tilapia @ X blue tilapia & ) which are different at brooder
strains level only. This study can identify the significant difference in morphology, and it indicates that the
approach of this study, e. g., combination of three kind of parameters ( countable, meristical and truss
network) , three kind of statistical analysis ( cluster , discrimination and principle analysis) , can provide a
strong and sensitive approach to morphological study on strain specific level.
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Tab.1 Body weight and total length
(mean * SD) of 5 genotypes of tilapia

1115 hE EXS
B e NI 321.0 £53.7 24.2%1.2
T A 255.9 £35.8 23.0+0.9
Je® NL 228.8 £47.7 22.2+1.7
g AN 191.0 £39.4 20.8+1.3
BA)W AO 127.5 £17.1 18.4 +0.7
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Tab.2 Four countable characters( mean + SD) of 5 genotypes of tilapia

PR R

FHHE JA 2 AN e NJ JE % NL HAHF A0

5 8 A 16.63 £0.77 16.74 £0.44 16.17 £0.59 16.31 £0.47 16.00 £0.00

T 8 2581 12.86 £0.36 12.29 £0.46 12.03 £0.56 12.77 £0.63 12.23 £0.50

TR G i RN 3.00 £0.00 3.00 £0.00 3.00 £0.00 3.00 +£0.00 3.00 +£0.00

i 258N 9.50 £0.51 9.40 £0.50 9.63 +£0.49 9.10+0.30 9.27 £0.45
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Tab.3 Measurable and truss framework parameters( mean + SD) of 5 genotypes of tilapia

o .5
Pk W JA W2 AN B E NJ Je % NL BFIE AO

CIE-g N

4K (TL) 23.00 +0.91° 20.84 +1.34" 24.16 £1.16° 22.22 +1.65¢ 18.42 +£0.74¢
A ( SL) 18.11 +0.78" 16.61 £1.03" 19.04 +0.82° 17.41 £0.99¢ 14.64 £0.59°¢
15 ( BD) 8.21 +0.48" 6.85+0.58" 8.70 +0.62° 7.40 £0.61° 5.82£0.27°
3.4 ( HL) 6.22 £0.24° 5.46 +0.34" 6.56 +0.35°¢ 5.83 +0.33¢ 4.70 +0.16°
W) & ( SNL) 2.02 £0.19* 1.75 £0.21° 2.15 +£0.20° 1.91 £0.28¢ 1.52 £0.11°¢
iR 1] i ( ET) 2.49 +0.13° 2.26+0.17" 2.75+0.15° 2.48 £0.17° 1.77 £0.09¢
iR 42 ( ED) 1.23 £0.07" 1.73 0. 04" 1.28 £0.08° 1.24 £0.07° 1.06 +0.05¢
FAR K ( CPL) 2.14 +0.17° 1.90 +0. 12 2.27 +0.18¢ 1.91 £0.16" 1.80 +0.11¢
A &5 ( CPD) 3.02 +0.13° 2.69 £0.17° 3.14 £0.23¢ 2.78 £0.21¢ 2.30 £0.11°¢
HE Z2 MR

D1 -2 4.10 £0.26" 3.69 +0.30" 4.46 +0.30° 4.03 +0.28" 3.35+0.23¢
D1 -4 4.53 +0.31° 4.00 +0.27" 4.97 +0.36" 4.36 +0.29¢ 3.36 £0.20°
D1 -6 6.86 +0.47" 6.11 +0.40" 7.31 £0.41° 6.56 +0.46" 5.25 +0.23°
D3 -1 4.21 £0.24% 3.87 +0.28" 4.35 +0.35° 4.08 £0.79°¢ 3.38 £0.25¢
D3 -2 7.72 £0.25" 7.11 0. 46" 8.25 +0.49° 7.40 +£0.49¢ 5.97 +0.34°
D3 -4 6.89 £0.36" 6.16 £0.43" 7.28 £0.59° 6.38 +0.63" 5.26 £0.26°
D3 -6 7.40 £0.36° 6.46 +0.50" 7.95 +0.58¢ 6.84 +0.60° 5.41 £0.26°
D3 -8 9.28 +0.52" 8.32 +0.64" 9.93 +0.73¢ 8.69 £0.79¢ 6.95 £0.49°
D3 -5 6.23 +0.56° 5.83+0.57" 7.18 £0.37¢ 6.26 £0.65° 5.21 £0.34¢
D5 -6 10.59 +0.55° 9.57 +0.76" 11.44 +0.63" 10.17 £0.78¢ 8.10 +0.41°
D5 -8 7.76 +£0.44" 6.27 +0.55" 7.74 +£0.60° 6.60 £0.63¢ 5.25 £0.26°
D5 - 10 6.55 £0.42° 5.69 £0.43" 6.59 £0.51° 5.88 +0.48" 4.89 +0.31°
D5 -7 3.93 +0.29° 3.39 £0.30" 4.06 +0.33" 3.69 £0.40° 3.01 £0.22¢
D7 -8 6.78 +0.42° 5.83 +0.43" 7.01 £0.44° 6.10 £0.49¢ 4.88 +0.26°
D7 -10 3.74 +0.21° 3.37 £0.19" 3.90 +0.27° 3.41 £0.25° 2.82+0.19¢
D7 -12 4.11 £0.35° 3.74 £0.21° 4.36 £0.34° 3.84 £0.29° 3.17 £0.20°
D7 -9 2.58 +0.29° 2.33+£0.19° 2.65 +0.22° 2.25£0.19° 2.23 +£0.21°
D9 -10 3.88+0.21° 3.54 +0.29" 4.09 +0.26° 3.59 £0.33" 2.95 £0.16°
D9 - 12 3.16 £0.16* 2.81 +0.25" 3.30 £0.27¢ 2.93 £0.30" 2.26 £0.17¢
D2 -4 3.21 +0.32° 3.01 £0.20" 3.71 £0.27¢ 3.23 £0.22° 2.05 £0.27¢
D4 -6 3.30 £0.34° 3.02 £0.29" 3.37 £0.27° 3.09 £0.25" 3.03 £0.33"
D6 -8 7.00 +0.38" 6.77 +0.56" 7.87 +0.58" 6.99 +0.82" 5.71 £0.37"
D8 - 10 4.29 +0.34° 3.70 +0.30" 4.28 +0.24° 3.94 £0.36° 3.17 £0.24¢
D10 - 12 2.31 £0.25° 2.07 £0.25° 2.23 +0.22° 1.94 £0.18° 1.98 +0.16"

[T N FHEE TP RS RR2EZFARE(P>0.05) , FRF.
T4 ‘FTRESHEBEEETEESTUILASEH( FHHE £ REE)
Tab.4 8 meristic parameters of 5 genotypes of tilapia( mean + SD)
A HJg AN BridE N Je¥ NL WLFIE AO

SR IR K 1.27 £0.01° 1.26 +0.02° 1.27 £0.02° 1.28 +£0.06° 1.26 £0.01°
N1 2.21 +0.08" 2.43 +0.10" 2.19 +0.09° 2.36 +0.11" 2.52 £0.07¢
3k K 2.91 £0.05" 3.04 £0.08" 2.91 £0.09" 2.99 £0.11° 3.12 £0.06°
kKK 3.10 £0.27° 3.16 +0.43" 3.06 £0.25" 3.13 +0.68" 3.10 £0.17°
S K /R ] BE 2.50 £0.07° 2.42 £0.09" 2.39+0.11" 2.36 £0.10° 2.65 +0.88°
kK TR AR 5.05+0.21° 4.66 +0.27" 5.12 £0.33" 4.70 £0.22" 4.45£0.17¢
KB K 8.50 £0.63™ 8.76 +0.59* 8.42 £0.66" 9.14 +0.68° 8.14 £0.53¢
B /B 0.71 0. 06" 0.71 £0.05* 0.73 £0.071* 0.69 +0.06" 0.78 £0.05°
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Fig.2  Cluster dendrogram of 5 genotypes of tilapia
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Fig.3  Ploting of canonical discriminant of measurable and
truss framework parameters of 5 genotypes of tilapia
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Tab.5 The discriminant results of measurable and truss frameworks characters of 5 genotypes

of tilapia,based on selected 31 morphological parameters

1 33 FINRE( ) S ) o R

Fish HHE JA HJg AN B E NJ Je% NL HF W A0 (%)
A 29 0 1 0 0 96.7
HJE AN 1 26 0 3 0 86.7
BT R AN 2 0 28 0 0 93.3
% NL 0 2 1 27 0 90.0
HF|E AO 0 0 0 0 30 100
55 FI B HER) 2 % ) 93.3
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Tab.6 Correlation matrix values of 7 principal

components of 5 genotypes of tilapia

TS RHE R ﬁ%?)ﬁ‘i ?"j*:’j)ﬁ‘?‘
F AL 10.49 32.77 32.77
T 1 3.40 10.61 43.38
F 4y II 1.99 6.23 49.61
F s 1V 1.91 5.97 55.58
F STV 1.46 4.56 60. 14
F 4y VI 1.19 3.71 63.84
F A4y VII 1.15 3.60 67.44
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