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Introduction

Climbing Perch, Anabas testudineus is a local
economically important fish and popular for
consumption in Thailand and Southeast Asia. Normally,
Climbing Perch has a small body with quite large head
so Chumphon Aquaculture Genetics Research and
Development Center, Department of Fisheries has
genetically improved this fish to enhance growth
performances since 2003 under genetic improvement
program. The effects of selection responses on mass
selection were used to compare the relationship
between growth performances and their desired
characteristics, small heads and large body, on
pre-selection and post-selection populations. The
effectiveness of mass selection was evaluated to select
the correlations between the growth characteristics in
Climbing Perch. Selection program can improve growth
performances, survival rate, increase production and
efficiency of aquatic animal culture. Divergent selection
is quite effective for measuring the selective responses
and heritability estimation where limited number of
animals has been measured since the expected variance
in responses and heritability is minimized [1] and it has
been applied to increase the selection response for body
weight in several aquatic animals [2,3].

As a mass selection has been successfully used in
aquatic animal breeding program, in this study, a mass
selection program was applied to evaluate selection
progress of growth traits in four generations of
pre-selected and post-selected Climbing Perch.

Materials and methods

Genetic resources

Pre-selection population, six populations of Climbing
Perch in Thailand were used. Four natural reservoirs
from Uttaradit, Ratchaburi, Sakonand Nakhon, Nakhon
Si Thammarat and two hatcheries (privatc farm and
Chumphon Aquaculture Research and Testing Center)
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were tested for growth, yield and survival rates [6].

Selection system and mating system

Climbing Perch was selected by four generations mass
selection. Each of generation, the 30 pairs of longest
and weightiest Climbing Perch were spawned at the 1:
1 ratio of males and females randomly. The two
generations of Climbing Perch from the hatchery of
Chumphon Aquaculture Research and Testing Center
was used as basic population [4]. After that, third
generation had been started breeding process then
fourth generation Climbing Perch with mass selection
showed more body length and body weight than control
)P<0.01) [5].

Performance testing

Post-selection population, growth test of the fourth
generation was compared between selected and control
populations.

Data in this study as follow

The pre-selection population (from the best growing
groups from 6 sources in Thailand, 25 females and 25
males) and post-selection population (the fourth
generations 100 females and 100 males) were used for a
relationship analysis. The relationship among eight
growth traits. The relationship of eight growth traits
including Weight (W), Total length (TL), Head length
(HL), Body length (BL), Head width (HW), Head depth
(HD), Body width (BW) and Body depth (BD) were
analyzed by SAS version 9.1.3 [7].

Results

1. The correlation between mixed sexes, female and
male of eight growth traits showed 0.35 to 0.99 for
pre-selected and 0.30 to 0.99 for post-selected
populations (Table 1, 2 and 3).

2. The correlation of HL and BL in mixed sexes, female
and male of pre-selection were 0.62, 0.89 and 0.45and
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post-selection were 0.55, 0.46 and 0.62. The results of
mass selection in fourth generations distinguished
tendency of the head to be smaller compared to the
body as has been expected (Table 1, 2 and 3).

Table 1. Correlation on growth traits in Climbing Perch of mixed
sexes between pre-selected (1st generation, upper line) and
post-selected (4th generation, lower line) populations

Trait W TL HL Hw HD BL BW BD

W 1 090 082 084 052 084 092 0.76
069 087 084 058 059 087 081
0.93 1 0.76 0.77 0.66 0.99 089 0.65

L g6 068 063 046 099 059 0.58
L. 082 076 1 07l 059 062 075 061
087 068 082 065 055 079 076
Ly 084 077 071 1 045 071 080 068
084 063 082 053 054 081 078
Lo 052 045 050 045 1 037 045 040
058 046 065 053 038 052 048
gL 084 098 062 071 037 1 077 057
059 099 055 054 038 050 049
By 092 08 075 080 045 077 1 069
087 059 079 081 052 050 0.76
pp 076 062 06l 068 040 057 069 1

081 058 076 0.78 048 049 0.76

Table 2. Correlation on growth traits in Climbing Perch of female
between pre-selected (1st generation, upper line) and post-selected
(4th generation, lower line) populations

Trait W TL HL HW HD BL BW BD

W 1 097 09 072 080 09 096 0.73
053 085 0.77 050 044 078 0.75

TL 0.97 1 092 071 081 100 098 0.72

0.53 057 048 036 099 039 044
HL 0.90 0.92 1 070 071 0.89 0.89 0.64
0.85 0.57 081 058 046 0.70 0.73
pw 072 071 070 1 053 070 0.69 045
0.77 0.48 081 044 039 071 0.72
HD 080 081 071 0.53 1 082 085 0.56
050 036 058 044 030 039 0.37
BL 096 100 089 0.70 0.82 1 098 0.72
044 099 046 039 0.30 0.32 0.36
gw 09 098 08 069 08 098 1 0.71
078 039 070 071 039 0.32 0.62
BD 073 072 064 045 056 072 0.71 1

075 044 073 072 037 036 0.62

Table 3. Correlation on growth traits in Climbing Perch of male
between pre-selected (1st generation, upper line) and post-selected
(4th generation, lower line) populations

Trait W TL HL HwW HD BL BW BD

W 1 089 059 087 052 087 092 084
090 082 084 052 084 092 0.76
0.89 1 059 084 051 099 080 0.59

L 090 076 077 045 098 082 0.62
L. 059 058 1 052 035 045 053 045
082 076 071 059 062 075 0.61
Ly 08 084 052 1 057 082 083 074
084 077 071 045 071 080 068
up 052 051 035 057 1 049 059 060
052 045 059 045 037 045 040
gL 087 099 045 08 049 1 078 056
084 098 062 071 037 0.77 057
gy 092 080 053 083 059 078 1 081
092 082 075 080 045 077 0.69
pp 084 059 045 074 060 056 081 1

0.76 062 061 0.68 040 057 0.69

W=weight; TL=total length; HL=head length; HW=head width;
HD=head depth; BL=body length; BW=body width; BD= body depth.

3. The correlation of BW and BL in mixed sexes,
female and male of pre-selection were 0.77, 0.98 and
0.78 and post-selection were 0.50, 0.32 and 0.77. The
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fourth generation of selection, the trend of selection
was reduced. Possibly, BW respond to selection better
than BL that cause of the correlation between BW and
BL were reduced (Table 1, 2 and 3).

4. The correlation of the BD and BL in mixed sexes,
female and male of pre-selection were 0.57, 0.72 and
0.56 and post-selection were 0.49, 0.36 and 0.57. The
fourth generation of selection, the trend of selection
was reduced like BW and BL (Table 1, 2 and 3).

Discussion

The results of this study indicated that the
advancements of growth traits correlations selection
in Climbing Perch were HL and BL. The reduced
correlation between HL and BL was showed the
successful of selection. Whereas, the correlation among
BW and BL and BD and BL were decreased, the BW
and BD had highly response than BL traits. The
different response for selection might be cause of
reduced correlation. Therefore, the selection program
for next generation indicated that BL should be
weighted in the selection index. In addition, BL may
effect to other characteristics with negative correlation
with BW and BD. This result showed the important of
BL that to be more studied in the future.

Acknowledgements

The authors would like to show our gratitude to the
researchers for cooperation to get the better genetic
improvement in aquatic animal from: Faculty of
Fisheries Technology and Aquatic Resource, Maejo
University, Chumphon Aquaculture Genetics Research
and Development Center, Department of Fisheries and
Department of Animal Science, Prince of Songkla
University, Thailand.

References

1. Falconer DS (1989) Introduction to Quantitative Genetics.
Longman Scientific and Technical. Harlow/Wiley, New York,
438 pp

2. Hetzel DJS, Crocos PJ, Davis GP, Moore SS, Preston NC (2000)
Aquaculture 181: 215-223

3. Kause A, Ritola O, Paananen T, Wahlroos H, Méntysaari EA
(2005) Aquaculture 247: 177

4. Komanpririn K, Leesanga S, Jul-a-dung S (2010) Technical
Paper No. 1/2010, Aquatic Animal Genetics Research and
Development Institute, Department of Fisheries, Bangkok,
Thailand, 27 p.

5. Komanpririn K, Tipbunpot M (2012) Annual Report of
Chumphon Aquaculture Genetics Research and Development
Center, Department of Fisheries, Bangkok, Thailand, 17 p.

6. Leesanga S, Jul-a-dung S (2007) Technical Paper No. 2/2007,
Aquatic Animal Genetics Research and Development Institute,
Department of Fisheries,Bangkok, Thailand, 24 p.

7. SAS Institute Inc. https://support.sas.com/en/support-home.html
(accessed on 23 May 2017)



