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Studies on Tilapia nilotica Linnaeus, T. mossambica Peters, and Their Hybrids
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ABSTRACT

Two species of Tilapia (T. nilotica. and T. mossambica.) and their hybrids were studied to determine
the rate of growth, the net production, the sex-ratio, and the variations in the morphometric anc
meristic characters. The growth rate in average total length was just the same among their hybrid:
and selfing T. nilotica, but they grew significantly faster than selfing T. mossambica. When the average
weight was considered, the hybrid of male T. nilotica and female T. mossambica had the highes
growth rate, followed by the another hybrid and selfing 7. nilotica respectively. Selfing T. mossambicc
had the lowest growth rate. The net production of the hybrid of male T. nilotica and female T
mossambica was only significantly higher than those of selfing T. nilotica and selfing T. mossambica
The ratio of male and female was 2:1 for selfing T. #ilotica, 1:1 for selfing T. mossambica, 5:2 for the
hybrid of male T. nilotica and female T. mossambica, and 3:2 for the hybrid of male T. mossambicc

and female T nilotica.

The best morphometric and meristic characters for segregating those species were :

a) The number of gill rakers.
b) The number of lateral stripes, and

¢) The black and light yellow stripes on the dorsal, anal, and caudal fins.
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FIGURE 1. Comparison the initial size of the experimental fry.
A = Selfing T. nilotica,

B = Selfing T. mossambica
C = The hybrid of male T. nilotica and female T. mossambica, and
D = The hybrid of male T. mossambica and female T. nilotica.

50



1973

Chotiyarnwong : Tilapia and Their Hybrids

FIGURE 2. The experimental ponds.
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Table 1. Average absolute growth of Tilapia and their hybrids.
Number Varieties*
Date of Spe- Average Length (cm) Average Weight (g)
cimens A B C D A B C D
March 14, 1970 300 - - - - - - - -
March 28, 1970 300 2.89 2.79 2.92 3.04 2.87 2.82 3.36 3.20
April 11,1970 300 5.51 5.38 5.50 5.74 9.11 9.37 1092 10.68
April 25,1970 300 6.78 6.62 6.73 705 1386 14.17 16.19 16.24
May  9,1970 300 8.03 7.42 7.83 8.06 20.57 18.87 2296 23.20
May 23,1970 300 9.30 8.34 8.87 9.27 29.66 2423 3022 31.15
June  6,1970 300  10.01 9.17 9.73 997 3554 2940 37.34  35.88
June 20,1970 300  10.53 942 10.58 1044 4138 32.60 4640 4143
July 4, 1970 300 10.96 9.56 10.75 1057 4426 33.25 4839 4255
July 18,1970 300 11.25 1019 11.67 1120 46.61. 3543 5547 46.98
*A = Selfing T. nilotica,
B = Selfing T. mossambica,
C = The hybrid of male T. rilotica and female T. mossambica, and
D = The hybrid of male T. mossambica and female T. nilotica.
Table 2. Average physical and chemical properties of water in the experimental ponds.
Physical properties Chemical properties
Date Temperature ('C)  Turbidity 0, CoO, Alkalinity
Air Water (cm) (ppm) (ppm) (ppm) pH
March 13, 1970 33.00 31.80 11.50 6.34 0.00 182.33 8.60
March 27, 1970 31.40 29.80 25.50 6.12 0.00 194.67 8.63
April 10, 1970 32.40 - 31.80 19.00 6.14 0.00 192.00 8.60
April 24, 1970 35.20° 30.80 14.50 4.46 3.83 194.67 8.57
May  §, 1970 31.80 30.20 21.50 4.26 4.33 196.67 8.47
May 22,1970 32.60 31.20 17.00 4.14 4.33 197.67 8.50
June  5,1970 33.20 31.20 12.50 3.34 5.33 188.00 8.43
June 19,1970 33.20 31.00 16.40 2.46 6.33 177.33 8.40
July 3, 1970 31.20 30.80 12.00 2.34 7.33 183.33 8.37
July 17,1970 29.80 29.00 12.50 3.94 4.33 178.00 8.50
Average 32.38 30.76 16.24 435 3.53 188.47 8.51
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IGURE 3. Comparison the final size of male and female fish.

Selfing T nilotica,

Selfing T. mossambica,

= The hybrid of male T. nilotica and female T. mossambica, and
The hybrid of male 7. mossambica aed female T. nilotica.
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Table 3. Net production of Tilapia and their hybrids.

Net production (kg)

Date Varieties™ g mple in 100 m2/4  Estimate for 1,600 m?/4
months months
July 18, 1970 A 18.23 291.68
B 16.59 265.44
C 23.38 374.08
D 19.85 317.60

Selfing T. nilotica,

Selfing T. mossambica,

The hybrid of male T. nilotica and female T. mossambica, and
The hybrid of male T. mossambica and female T. nilotica.

COw>
o
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Table 4. Sex-ratio of Tilapia and their hybrids.

Number Observed Expected Estimated Ratio
Varieties of .
Specimens male female male female male female
A 300 198 102 200 100 2 |
B 300 149 151 150 150 1 1
C 300 218 82 21430 8570 5 2
D 300 181 19 180 120 3 2
*A = Selfing T. nilotica,
B = Selfing T. mossambica,
C = The hybrid of male T. nilotica and female 7. mossambica, and

D = The hybrid of male T. mossambica and female T. nilotica. '
**Chi-square test between Observed and Expected showed nonsignificant difference.
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TABLE 5. Frequency distributions of morphometric and meristic characters of Tilapia and their hybrids.

Varieties* Varieties*
Characteristics and Class interval Characteristics and Class interval
A B C D A B C D
Number of specimens 300 300 300 300 Number of specimens 300 300 300 300
1. Total length (cm) 5. Number of gill rakers (continued)
8.0- 89 0 1 0 0 33 45 0 0 0
9.0- 9.9 0 6 6 0 34 20 0 0 0
10.0 - 10.9 0 44 5 0 35 4 0 0 0
11.0-11.9 1 80 45 2
12.0 - 12.9 39 28 24 50 6. Number of teeth on the upper jaw
13.0- 139 125 26 15 91 40 - 44 ' 9 0 0 5
14.0 - 14.9 101 91 59 92 45-49 48 37 0 30
15.0-15.9 28 23 100 50 50 - 54 117 92 52 60
16.0 - 16.9 6 1 47 13 55-59 88 109 81 107
17.0-17.9 0 0 5 2 60 - 64 36 56 100 70
65 - 69 2 6 55 26
2. Body depth (cm) 70 - 74 0 0 8 0
20- 29 0 8 0 0 75-179 0 0 3 2
30- 39 29 149 76 26 80 - 84 0 0 1 0
40- 49 252 142 123 231
50- 59 19 1 101 43 7. Number of teeth on the lower jaw
30 - 34 16 0 0 6
3. Number of lateral stripes 35-39 82 0 0 18
6 0 5 6 0 40 - 44 112 29 18 37
7 1 162 151 6 45 - 49 64 102 78 53
8 88 124 115 158 50 - 54 26 111 99 124
9 178 9 25 106 55-59 0 54 84 55
10 31 0 3 30 60 - 64 0 4 19 7
11 2 0 0 0 65 - 69 0 0 2 0



TABLE 5. (Cont’d)

. Varieties* Varieties*
Characteristics and Class interval Characteristics and Class interval
B C D A B C D
4. Number of lateral line scales : 8. Number of dorsal fin spines
a) Front lateral line scales 15 1 0 5 45
17 0 14 0 0 16 116 19 151 248
18 6 30 8 7 17 180 159 143 7
19 17 95 62 . 47 18 3 122 1 0
20 50 135 141 134
21 114 25 82 88 9. Number of dorsal fin rays
22 99 1 7 18 10 0 0 0 1
23 11 0 0 6 11 12 60 90 32
24 2 0 0 0 12 116 155 188 214
25 1 0 0 0 13 151 82 22 53
b) Hind lateral line scales 14 21 3 0 0
10 ' 0 1 0 0 10. Number of ventral fin spines
11 0 0 2 8 1 300 300 300 300
12 7 66 31 65
13 23 125 80 82 11. Number of ventral fin rays
14 74 82 81 61
15 93 25 72 46 5 300 300 300 300
16 59 1 29 25
17 33 0 5 10 12. Number of anal fin spines
18 -8 00 2 3 300 290 264 300
19 3 0 0 1 4 0 10 36 0
5. Number of gill rakers 13. Number of anal fin ray
19 0 10 0 0 8 23 0 0 0
20 0 38 0 0 9 187 1 63 54
21 -0 68 15 0 10 89 93 188 199
22 0 100 32 2 11 1 180 49 47
23 0 54 64 50 12 0 26 0 0
24 0 25 74 64



TABLE 5. (Cont’d)

Varieties* Varieties*
Characteristics and Class interval : Characteristics and Class interval

A B C D A B C D
25 0 5 60 82 14. Number of pectoral fin rays
26 0 0 36 38
27 2 0 14 28 11 2 1 1 15
28 13 0 5 16 12 - 203 284 211 241
29 30 0 0 16 13 95 15 88 44
30 47 0 0 4
31 76 0 0 0 15. Number of caudal fin rays
32 63 0 0 0 14 4+ 2 300 300 300 300

*A

gow

11

Selfing T. nilotica,
Selfing T. mossambica,

The hybrid of male T. nilotica and female T. mossambica, and

The hybrid of male T. mossambica and female T. nilotica.



TABLE 6. Range, mode, mean and standard deviation of morphometric and meristic characters of Tilapia and their hybirds.

Measurements and varieties*

Characteristics Minimum Maximum Mode Mean Standard Deviation
A B C D A B C D A B C D A B C D A B C D
Number of specimens 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
1. Total length (cm) 11.90 890 10.50 11.80 1670 16.10 17.50 17.50 13.45 11.45 1545 14.45 13.90 12.75 1442 1407 092 1.75 1.76 1.14
2. Body depth (cm) 330 2.80 320 360 560 500 580 580 445 345 445 445 442 390 4,53 4.51 040 0.56 0.77 048
3. Number of lateral stripes 7 6 6 7 11 9 10 10 9 7 7 8 8.82 7.48 7.54 8.53 0.64 0.59 0.72 0.70
4. Number of lateral line scales : :
a) Front lateral line scales 18 17 18 18 25 22 22 23 21 20 .20 2) 21.10 19.43 20.06 2027 1.10 1.11 094 1.03
b) Hind lateral line scales 12 10 11 11 19 16 17 19 15 13 14 13 15.10 13.22 13.99 13.68 1.34 092 1.23 1.50
5. Number of gill rakers 27 19 21 22 35 25 28 30 31 22 24 25 31.25 21.82 24.07 25.19 1.62 1.29 1.57 1.76
6. Number of teeth on the upper jaw 40 45 51 42 65 67 80 79 52 57 62 57 53.69 55.31 60.57 56.95 473 4.73 5.44 5.87
7. Number of teeth on the lower jaw 30 41 40 32 54 63 67 62 42 52 52 52 42.10 50.59 52.49 49.78 4.98 4.51 553 6.16
8. Number of dorsal fin spines 15 16 15 15 18 18 18 17 17 17 16 16 16.61 16.34 16.46 15.87 0.51 0.49 0.54 0.40
9. Number of dorsal fin rays 11 11 11 10 14 14 13 13 13 12 12 12 12.60 12.09 11.77 12.06 0.68 0.71 0.57 0.45
10. Number of ventral fin spines i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0
11. Number of ventral fin rays 5 S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 0 0 0 0
12. Number of anal fin spines 3 3 3 3 3 4 4 3 3 3 3 3 3 3.03 312 3 0 0.18 033 0
13. Number of anal fin rays 8 9 9 9 11 12 11 "11 9 11 10 10 923 10.77 9.95 9.98 0.58 0.60 0.61 0.58
14. Number of pectoral fin rays 11 11 11 11 13 13 13 13 12 12 12 12 12.31 12.04 1229 12.09 0.48 0.23 046 043
15. Number of caudal fin rays 1442 1442 1442 1442 1442 1442 1442 1442 1442 1442 1442 14+2 14+2 1442 1442 1442 0 0 0 0
*A = Selfing T. nilotica,
B = Selfing T. mossambica,
C = The hybrid of male T. nilotica and female T. mossambica, and
D = The hybrid of male T. mossambica and female T. nilotica.



TABLE 7. Analysis of variance and least significant different (l.s.d.) of absolute growth, net production, sex-ratio. morphometric and meristic characters of
Tilapia and their hybrids. .

Analysis of Variance

F-ratio L.S.D.

Characteristics Source of : —5————— Varie- Mean Difference
Variation D.F. S.S. M Calculated 7 O/Table — 5% 1% ties
1. Absolute growth : Total 15 7.889 0.848 1.219 C 11.674 C — A= 0427
a) in length (cm) Varieties 3 4.713 1.571 5.590%  3.86 6.99 A 11.247 C—-—D= 0473
Replications 3 0.645 0.213 0.765 31.86 6.99 D 11.201 C — B = 1.479*+
Error 9 2.530 0.281 B 10.195 A—D= 0046
A —~ B = [.052*
D - B = 1.006%
b) in weight (g) Total 15 1051.985 7.874 11.313 C 55.721 C — D = 8.738*
Varieties 3 829.405 276.468 11.410*%* 3.86 6.99 D 46.983 C—A= 911I*
Replications 3 4.513 1.504 0.062 3.86 6.99 A 46.610 C — B = 20.288**
Error 9 218.066 B 35.433 D- A = 0373
D — B = 11.550**
A—-B = II1.177*
2. Net production (kg) Total 15 9.445 0.919 1.321 C 5.845 C —-D= 02883
Varieties 3 6.314 2.105 6.379*  3.86 6.99 D 4.962 C — A = 1.288*
Replications 3 0.158 0.053 0.160 3.86 6.99 A 4.557 C — B = 1.698**
Error 9 2.973 0.330 B 4.147 D—- A = 0405
D- B = 03815
A —B = 0410
3. Sex-ratio (male) Total 15 793.750 5.078 7.296 C 54.500 C — A = 5000
Varieties 3 640.250 213.417 21.166** 3.86 6.99 A 49.500 C — D = 9.250%*
Replications 3 62.750 20.917 2.074 1.86 6.99 D 45.250 C — B = 17.250**
Error - 9 90.750 10.083 B 37.250 A -~ D= 4250
‘ A — B = 12.250%*
D - B = 8.000%*
4. Number of lateral stripes Total 15 5.747 0.147 0.211 A 8.820 A -~ D = 0.287*
Varieties 3 5.618 1.873 234.125**% 3.86 6.99 D 8.533 A —C = [1.277%*
Replications 3 0.060 0.020 2.500 3.86 6.99 C 7.543 A - B = [.343**
Error 9 0.069 0.008 . B 7.477 D - C = 0.990**
D— B = [1.057**
C - B = 0.067
* = Significant difference,
** = Highly significant difference,
*k ok
A = Selfing T. nilotica,
B = Selfing 7. mossambica,
C = The hybrid of male T. nilotica and female T. mossambica, and
D = The hybrid of male T. mossambica and female T. nilotica.



(TABLE 7. Cont’d)

Analysis of Variance

* ok

F-ratio L.S.D.

isti Source of = —— Varie- Mean Difference
Characteristics Variation D.F. S.S. M.S. Calculated ﬂi_ 5% 1% ties
% 1%
5. Number of lateral line scales : .

a) Front lateral line scales Total . 15 5.968 0.231 0.332 A 21.097 A —D = 0827**
Varieties 3 5.661 1.887 89.857** 3.86 6.99 D 20.270 A —C = 1.037*
- Replications 3 0.119 0.040 1.905 3.86 6.99 C 20.060 A — B = 1.664**

Error 9 0.188 0.021 B 19.433 D-—-C = 0210
. D — B = 0.837**
C — B = 0.627**
b) Hind lateral line scales Total 15 7.865 0.188 0.270 A 15.100 A —C = 1.110**
Varieties 3 7.692 2.564 183.143** 3.86 6.99 C 13.990 A — D = 1.423**
Replications 3 0.048 0.016 1.143 3.86 6.99 D 13.677 A — B = 1.880**
Error 9 0.125 0.014 B 13.220 C —D = 0.313**
C —B = 0.770**
D~ B = 0.457*
6. Number of gill rakers Total 15 195.128 0.181 0.260 A 31.250 A — D = 6.063**
Varieties 3 194,986 64.995  5416.250** 3.86 6.99 D 25.187 A —C = 7.180**
Replications 3 0.036 0.012 1.000 3.86 6.99 C 24.070 A — B = 9.433**
Error 9 0.106 0.012 B 21.817 D—C = [1.117**
D—-B = 3370**
C — B = 2253*
7. Number of teeth on the upper jaw Total 15 107.929 0.944 1.357 C 60.573 C — D= 3.623**
Varieties 3 104.231 34.744 99.553** 3.86 6.99 D 56.950 C — B = 5.263*
Replications 3 0.560 0.187 0.536 3.86 6.99 B 55.310 C — A = 6.886%*
Error 9 3.138 0.349 . A 53.687 D - B = 1.640**
D— A = 3263**
B — A = 1.623*
8. Number of teeth on the lower jaw Total 15 253.292 0.808 1.161 C 52.487 C —B = 1.897**
Varieties 3 250.347 83.449 327.251**  3.86 6.99 B 50.590 C —D= 2707**
Replications 3 0.648 0.216 0.847 3.86 6.99 D 49.780 C — A = 10.383**
Error 3 2.297 0.255 A 42.103 B — D= 03810**
B — A = 8487**
D~ A= 7.677**

9. Number of dorsal fin spines Total 15 1.261 0.113 0.163 A 16.617 A —-C = 0.150*
Varieties 3 1.231 0.404 80.800** 3.86 6.99 C 16.467 A — B = 0.274**
Replications 3 0.005 0.002 0.400 3.86 6.99 B 16.343 A — D = 0.744**

Error 9 0.043 0.005 D 15.873 C — B = 0.124*
C — D = 0.594*
B — D = 0.470**




TABLE 7. (Cont’d)

Analysis of Variance

X ok %k

S e of Foratio L.SD. Varie- Mean Difference
isti ource o —_— -
Characteristics Variation D.F. S.S. M.S. Calculated Table 5%, 1° ties
5% 1%
10. Number of dorsal fin rays Total 15 1.898 0.353 0.508 A 12.603 A —B = 0.510%
Varieties 3 1.428 0.476 9.714** 3,86 6.99 B 12.093 A — D = 0.540**
Replications 3 0.031 0.010 0.204 3.86 6.99 D 12.063 A —C = 0.830%*
Error 9 0.439 C 11.773 B —D = 0.030
B —-C = 032
D~ C = 029
11. Number of anal fin spines Total 15 0.041 : 0.023 0.033 C 3.120 C — B = 0.087**
Varieties 3 0.038 0.013 65.000** 3,86 6.99 B 3.033 C — A = 0.120%
Replications 3 0.001 0.0003 1.500 3.86 6.99 A 3.000 C —D = 0.120**
Error 9 0.002 0.0002 D 3.000 B — A = 0.033*
B — D = 0.033**
A-D= 0
12. Number of anal fin rays Total 15 4.962 0.215 0.309 B 10.770 B — D = 0.793**
Varieties 3 4.769 1.590 83.684** 3.86 6.99 D 9.977 B —~C = 0817
Replications 3 0.020 0.007 0.368 3.86 6.99 C 9.953 B — A = 1.543%*
Error 9 0.173 0.019 A 9.227 D—-C = 0023
D~ A = 0.750*
C — A = 0.726**
13. Number of pectoral fin rays Total 15 0.292 0.147 0.211 A 12,310 A—~C = 002
Varieties 3 0.214 0.071 8.875** 3.86 6.99 C 12.290 A —D = 0.213**
Replications 3 0.002 0.0007 0.087 3.86 6.99 D 12.097 A — B = 0.263**
Error 9 0.076 0.008 B 12.047 C —D = 0.193*
C — B = 0.243%*
D —-B = 0.050
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