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Morphology alterations of Anabas testudineus (Bloch, 1792)

after genotypic improvement
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ABSTRACT: The studies of phenotypic morphology of Anabas testudineus were conducted on 5
habitation characteristics, 1. from Mukdahan, Prayao and Chiang rai province (wild type) 2. fishes
from commercial farm in Nakhornprathom province and 3. fishes with genetic improvement of
F4 of Chumporn 1 strain. Data showed Chumpornl were quite different from another groups with
standard length: total length ratio (SL/TL), eye diameter : head length ratio (ED/HL), preorbital
length : head length (PO/HL). Average ED/HL ratio of Chumporn1 were showed highest different
among other characters with 37.15 + 19.86 percent, whereas Mukdahan, prayao, Chiang rai and
Nakhornprathom showed 22.51 + 1.95, 23.18 + 1.15, 20.03 + 0.96 and 18.85 + 1.15 percent,
respectively.
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n13789 Nelson (1994) (Figure 1) l&un 1.Total
length (TL), 2. Standard length (SL), 3. Fork
length (FL), 4. Pre-anal length (PAL), 5. Pre-
dorsal length (PDL), 6. Pre-pelvic length (Ppel),

7. Pre-pectoral length (Ppec), 8. Body Length
(BL), 9. Body width(BW),10. Body depth (BD),
11. Head length (HL), 12. Head width (HW), 13.
Head depth (HD), 14. Eye diameter (ED), 15.
Pre-orbital length (PO) waz 16. Caudal fin Length
(CL)

Figure 1 The positions and traits of Anabas testudineus measured in the experiment
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Table 1 The ratio of measurable characteristics of Anabas testudineus in each study group

Traits Mean of ratios (percent)
Mukdahan Prayao Chiang rai Chumporn Nakhornprathom

Total length(TL) in TL% 100.00 £ 0.00  100.00 £ 0.00  100.00 £ 0.00  100.00 £ 0.00 100.00 £ 0.00
Standard length(SL) in TL% 78.93 £ 1.30 78.92 +1.33 78.50 £ 1.39 83.67 +2.39 80.24 + 1.22
Fork length(FL) in TL% 100.00 £ 0.00  100.00 +0.38  100.00 £ 0.00  100.00 + 0.00 100.00 £ 0.00
Pre-anal length(PAL) in TL% 46.73 £1.77 47.38 +1.99 44.41 £ 2.09 45.78 £5.14 4425 +1.29
Pre-dorsal length(PDL) in TL% 31.84 +£5.01 30.54 + 1.90 25,93 +2.43 27.31+5.28 24.96 +1.33
Pre-pelvic length(Ppel) in TL% 32.36 £ 1.29 33.24 £ 1.47 30.20 £ 0.86 28.94 + 6.52 29.13+1.03
Pre-pactoral length(Ppec) in TL% 28.39 £0.92 29.07 £ 0.66 27.05+1.08 2597 +7.13 25.98 £ 1.09
Body length(BL) in TL% 53.30 + 1.55 52.49 £ 2.11 53.24 +1.78 56.13 £5.20 56.18 + 1.41

Body width(BW) in TL% 16.82 +1.73 17.06 +2.10 15.08 £ 1.06 156.48 +5.76 15.94 £ 0.76
Body depth(BD) in TL% 31.92+1.84 31.34 +1.38 26.14 +1.98 24.98 +4.88 28.74 £ 1.27
Head length(HL) in TL% 2817 +1.31 29.45+ 1.03 26.76 + 0.85 26.08 + 7.55 26.04 + 1.05
Head width(HW) in TL% 18.25 +1.09 18.78 + 0.90 16.98 £ 0.68 15.60 + 7.59 17.38 £ 0.45
Head depth(HD) in TL% 22.91+1.34 22.46 + 0.83 20.08 +0.82 19.92 +6.21 20.37 £ 0.49
caudal fin length(CL) in TL% 21.60 +£0.82 22.02+0.54 21.36 +0.87 21.36 + 3.83 20.73 +£0.79
Pre-anal length(PAL) in SL% 59.20 £ 1.77 60.05 + 2.54 56.57 £2.16 54.73 £ 6.01 55.16 £ 1.73
Pre-dorsal length(PDL) in SL% 40.34 +6.33 38.71+2.34 33.04 £3.14 32.72 £6.57 31.11+1.63
Pre-pelvic length(Ppel) in SL% 40.99 +1.37 4212 +£1.79 38.48 £ 1.08 34.69 £ 8.11 36.31 £ 1.37
Pre-pactoral length(Ppec) in SL% 3598 £+ 1.11 36.84 +£0.87 34.45+1.21 31.15+ 8.80 32.38 £1.37
Body length(BL) in SL% 67.54 + 1.86 66.52 + 2.69 67.83 +2.20 67.17 £ 6.91 70.03 £ 1.93
Body width(BW) in SL% 21.30 £ 1.96 21.62+1.45 19.22 +1.31 18.58 + 7.00 19.86 + 0.86
Body depth(BD) in SL% 40.43 +1.97 39.73 £ 2.07 33.29 +£2.30 29.91 +6.04 35.83+1.73
Head length(HL) in SL% 35.69 + 1.39 37.32+£1.19 34.09 £ 1.01 31.29+9.26 32.46 + 1.38
Head width(HW) in SL% 23.11+£1.15 23.80 £ 1.07 21.63+0.71 18.77 £9.23 21.66 £ 0.64
Head depth(HD) in SL% 29.01+1.38 28.47 +1.10 25.58 +0.87 23.90 + 7.60 25.39+0.88
caudal fin length(CL) in SL% 2737 £ 1.1 27.91+£0.94 27.22+1.40 25.59 +4.83 2584 +£1.23
Body width(BW) in HL% 59.75 + 5.81 57.96 +4.00 56.47 £ 4.92 57.32 £9.29 61.32+4.18
Head width(HW) in HL% 64.81 +3.25 63.81 +3.11 63.46 + 2.02 747 £17.87 66.85 + 3.60
Head depth(HD) in HL% 81.30 £ 2.54 76.29 £ 242 75.08 £3.17 75.57 £ 3.98 78.34 £ 3.54
Eye diameter(ED) in HL% 22.51+1.95 23.19+1.15 20.03+0.96  37.15+ 19.86 18.85+1.15
Pre-orbital length(PO) in HL% 18.55 + 0.59 19.17 £1.78 17.04 +1.65  38.84 + 18.00 16.85 + 2.04
caudal fin length(CL) in HL% 76.73 £3.08 74.84 + 3.26 79.88 £ 3.99 86.70 £ 20.39 79.71 £3.95




1355

1 (2019).

KHON KAEN AGR. J. 47 SUPPL.1

L-6 G90F€EV8 8-0l L90%8.8 L-6 L9°0F0L. /-8 0S0Fv¥. 9-6 /80F¢€g. Aelyos jeuy

L-¢ IG0FErL 0-¢ L90%F¢cCL L-¢ cS0F09°1L L-¢ 090 F00¢ L-¢ v7'0F 8L Ael sjduis [euy
6-0L LIGO+Er6 8-0l 090+1LL6 6-0l ¢S50+ 0v6 8-l 68°0 006 6-6 000 ¥ 006 auids euy
vZ-82 9L'LF.GGC P¥c-c€ 19CF689¢ Pc-0¢ GLLF0C9C 2¢-0¢  60CF8LGC 2Z-8C 951 ¥8LGe  Oleds sjounpadiuly
6-¢l  ¢OLFOSLL OL-GL <¢6lFceel Ob-¥L €eLF00ck Ob-%L  <CLLF9SLL  O0L-9L 06'1L%681LL ¢ 8eds 17
9L-0c 6LL¥6L/LL Gl-lc 98°L*FccLL GL-8L S60F0L9L ¢l-8L <C0C*¥.L9GL SGL-8L LOLFVPOL | ©eds 11

L-6 €L0F1LL /-0l €60 +688 /-8 S60+0vL L- L 000+ 002 /. -6 99 L +99, Ae1yos |esioq

L-¢ ¢G0F0S°L L-¢ Y0+ ccl L-¢ 0+ 08°L L-€ SroFlLle L -¢ 0S0F¢€eL Aes ejdwis [esioQ
9l -8l L9°0F6CLL  9L-8l L20F00LL  LL-8L <c€O0FO0LLL Ll -8l 0S0F€cLL 9l -/L1L vv'0+ 8.9l aulds |esioQ

€-9 0L0%6L¥ -G 050+ .9¥ -G ce0F 06y -9 €90+ 68 ¥ -9 050 ¥ 009 8|eds |esiopald
sobuey suea sabuey suea|\ sobuey sues|\ sobuey suea sobuey suea|\

woyyesduloyseN ulodwny) lel Buelyd oeAeid ueyepyny syel|

90JN0S Yoes WOlj SNaupnise] Seqeuy/ 10 SoNsLe1orIBYD 8]geIuN0) Z 8|gel



1356

ANNANNUETZUINARRIUEURNUANENANS
ANNLAINENIW
Lﬁﬂﬂﬂﬁmmwﬁumuquﬂ’ﬂmqmﬁifamqu
Warasdarvuenefidaldainudazunss wn
NINNFIATIEWAINNU NN NAUFNITHATN LG

WAWNERT 47 UUNLAL 1 (2562).

Uanlunquilanuualnearaiuggunsaaulg
azgnanetlunguiAaaiuuanaanainyaiain
unasdy 9 felinnsdnsdulinszanasierlu
winznguaNiuAdNeiuNIITATiAe dngIu
2R4ANENININTTIUFABAINENIIN (Figure 2)

Dendrogram using Average Linksge [BeTwessn Oroups)

Rescaled Ddstance Cluscer Combine

19

15 20 2%

CASE [+ 5
Labal Fum +——
Hil e
FHL 18 =
BNl 13 -
b2 1 ==
1L ] =+
S 1z ==
PHI 1z -
FHA 13 ==
B 1 -
Ch] i
1 1 -
[ ] 33 =
EFl L L =
crd 34 =des
uES 44 =
MH3 3 =+
(=1} T =+ |
FHY 14 =%
bHA 4 =%
HHE £ ==
o 1 =
M7 1§ =+
[ 1 =+
[= k] a3 = |
PHE 15 =% |
5Fll 8 =
HHS & s
HH? T o=
ey 43 =+
Rl & =41
CRE i =+
CAS 5 == |
RS FLEE |
=rl 47 -
=PI 3 =+
M3 12 =]
EFE 13 == |
] 41 =e
=#? LR
Rl B} -+
=Rl 83 =+
CRE i3 =+
RFLQ 192 == |
R4 4 =+
=Ell L |
v 4l = |
(=1 3% =+
e 3% a4 |
ce? 3T e
= 1 =
=] H -
=} il
[= -] kv =+

Figure 2 Hierarchical cluster analyses by relative ratio between the eye diameters per head length
(MH = Mukdahan PH = Prayao CR = Chiang rai CP = Chumporn NP = Nakhornprathom)



KHON KAEN AGR. J. 47 SUPPL.1 : (2019).

a L4
198

qy mu"[mwﬂmumimmwuﬁwm1 qy
mﬂwmymmmmmmﬂummﬂﬂmluﬂ@muiu
NNINAABN ‘Emmvufamwmumumuﬁuﬂnmqm
‘vnmnrm Tmﬂ@ﬂwmvmﬂmqmmLﬂuawmvw
APauaNNsTLL uazannuanden lunnameite
Imiun1iﬂiuﬂi\iwuﬁwﬂuﬁ@wmi‘mmawuﬁ
muwaumiuﬂ@wuﬂmanwm%ﬂuw@mwm
nang mezﬁ”mmumumuﬂuﬂﬂmqmﬁmmm
mmmﬂmwmimmm”l,mmmmmwmm
NINTATITAANNAINNIHUFNITHAT LT
danlunguilaumnalnaaeiuggunsaulngjas
m@m@ﬂiuﬂammmnmmn@@nmnﬂmmnme
fauj fafinnsdnd sulnszanasag luusazngs
mmummﬁnummmemmm“mmummmm
mqmmmummmmqmmnwmvm 3 uULA
ﬂmqmmwmuum@mlﬂLﬂuaﬂwmvmmmm
mfmLmﬂmwmﬂmm@iww"[mumaﬂmﬂm
Wug Lmmmmm’lm”uumimqmﬂwmvwm
mmwLmm@faumemwnﬂmmaimmﬂwuﬁ
1l miu”lmumiﬂiuﬂia‘wuﬁ i Lmeﬂinmm
m"l,mmnmaﬂauﬂmwuﬁmmmemwmn
umwmm@mmﬂmiwmwmm@ #1190
ﬂmﬂg]muim m‘l‘wmLmammummmummmu
m\;wumm@mgﬂLLuumi@mmmummﬁuwuﬁ
fnalilsunsuneais

NS FUL e UAN U m@\iﬁmumi‘m
wmﬂﬂfaﬂmmﬁﬁmmnumamimﬂwmﬂwmvm
§alfuea Palacio (2001) WLRNANEARIUTZNGNG
AYINENINIATIIUFEAINENITINAT A DY T
sraulndiAesniu Tnalunisdnenues Palacio
(2001) azflda91e9dndauindy 78.7 - 82.0
wesidud danannunassssuanfazidneaes
dndauiniu 78.50 - 78.93 e fifus Iu:nm:ﬁ'
danlaannnistfulgeiug waznnfuaead
witladay mqwaqmmmummmqﬂm’lu
ATTLTNFAANNNNTNAADS UANTNIU AT STINL
naufiasresdndauluszauiilndimaasy Tned

D

1357

angndouaglutag 77.50 - 82.18 wlafidus
(WATLlgN) UAT 80.72 - 87.43 iaFidus (qums 1)
Sednunizau 1 ﬁlwmmmiwm@mﬁ%@ﬁuﬁw
meﬂuﬂum‘mnwwm Pellacio (2001)
”meﬁwm@muiummmmvmmmwmv
mmu@ﬂiuuwmmmmqmmmnmimm
LW@L‘}E‘ﬂumwﬂumiwmmwm ad1 UATgINm
(2550) ﬂqwmwuﬁ LazATUY (2553) Ay
NOHOTUE WAZINART (2555) #ilasannlingu
mwmﬂmmuuﬂu Fafunia el
@ﬂwmvmmmmumimzyLmu‘l‘,ng\izgm 13l
anunsntdndaunananann sanlunisiansad
m@m’mmefﬁhwmﬁnwmzwNﬁmmuﬁmm%
LmewmwmmmnqimimLmu‘lﬁmmﬂm
w@imwmumiﬂiuﬂﬂwuﬁ ‘mmmmmﬂm
muﬁﬁmwmwLﬂuiﬂumﬂmqmmnu GReer
mm’?‘fyLﬁu‘ﬂm@;mmf@ﬂﬂmiﬁnmmm Smith
(1945) wuindanuua manNassNT A& NN H
NIRRT IHgagane 23 uRimmng Ty
mmv?{ﬂmumimﬁwﬂumiwmmﬂ”aﬁmmm
mmmqmmmm 10,27 IEURmATYINTIAET
1mmmmmmmiﬂ1mm’ummmmammLmuim
fiunnndnlanfinlusssuily

/51

Q

”Lumﬂ%ﬁﬂwmﬁfj“m v lEiedruuntlan
vm@”lmﬂun@wmL@ﬂ\uw'asl,mﬂuﬂmmeﬂ@
@@nmnﬂmumimmmmumgwuﬁm miu
zmminwnlvl,mm@,@ul,ummnmm‘uﬂiﬂymumm
WugnssufaauiuLamne engniaesluds
wisngRadel liiiuaguiedau Lmeq"Laﬂm
@m:rmvmLnmﬂmﬂ@ﬂuuﬂmmLﬂum@m”lmmﬂmi
NAREY 11 ATINENINIATFIAELTLIAINENT
794 LL@vmmmmmqmﬁ@ anunsnunun g
@umuml,mmwmmmﬂm mmu‘lﬂumi
Wmimm“z:uﬁmwmmmuLmnn@uﬂmm@
m\nmummmL@@mmvmmmwuﬂumaﬂiuﬂgq
Wugsia il luswian



1358

LANAISA19DY

nmoyiug nullBHung adn dad wavqTnm qaena.
2553. MatFudgaiuguamuelnglaanisdnden
WLILIYY. \enansiTnisatiuf 1/2553. aniuase
Wuf;naiuﬁwiﬁm neuYszaa. 33U

ARUzLeTaa. 2533, gRledimanzinssnilan. Anztlszag,
NANINLNRLUNHATANARS. 273 U,

WAdA nsafing. 2530, Alensduunasauafaulatine.
ANMTLITTIN UMY ENHATANANT. NPLNN,

&d1 A8 UAZETA 98804, 2550, NAFBLINNTIATTYFL TR
NANAR LAZERIINITIBARILILLIANUNE 6 NAN
Uszannslulszinelng. lenansdennisadud
2/2550. #nN1UASILaz i mmﬁuﬁqﬂﬁmﬁ”miﬁm nIx
1l9z34. 24 U,

Davidson, A. 1975. Fish and Fish Dishes of Laos.
Imprimerie Nationale Vientiane. 203 p.

Jordan, D.S. 1963. The Genera of Fishes and a
Classification of Fishes. Standford University
Press,Standford, California. 800 p.

Karnasuta, J. 1993. Systematic Revision of Southeastern
Asiatic Cyprinid Fish Genus Osteocheilus with
Description of Two New Species and A New
Subspecies. Bangkok: Kasetsart University
Fishery Research Bulletin Number 19. 105 p.

Kavumpurath, S., and T.J. Pandian.1994. Induction of
heterozygous and homozygous diploid
gynogenesis in Betta splendens (Regan) using
hydrostatic pressure. Aquac. Fish. Manage.
25:133-142.

Koteeswaran, R., S.G.Sheela,and T.J. Pandian.1995.
Testosterone biosynthesis in triploid sterile male
tilapia.Curr. Sci.9,545-547.

Luckenbach, J.A., J.Godwin, H.V. Daniels, J. M.Beasley,
C.V. Sullivan, and R.J. Borski.2004.Induction of
diploid gynogenesis in southern flounder
(Paralichthys lethostigma) with homologous and

heterologous sperm. Aquaculture 237:499-516.

LAWINEAT 47 aUuRLAe 1 (2562).

Malison, J.A., T.B.Kayes, J.A. Held, T.P. Barry, and C.H.
Amundson.1993. Manipulation of ploidy in yellow
perch (Perca flavescens) by heat shock,
hydrostatic pressure shock and spermatozoa
inactivation. Aquaculture. 110: 229-242.

Minal P. B., A.K. Tariq,2004. Androgenesis: The Best
Tool for Manipulation of Fish Genomes. Turkey
journal of zoology. 26: 317-325.

Nelson, J.S. 1976. Fishes of the World. 1st ed. John
Wiley & Sons, Inc. New York. 415 p.

Fishes of the World. 1984.2nd ed. John Wiley & Sons,Inc.
New York. 523 p.

Fishes of the World. 1994.3rd ed. John Wiley & Sons,
Inc.New York. 600 p.

Palacio Allan. 2001. Morphometric Data for Anabas
testudineus. [Online]. Available https://bit.
ly/2DGpr4V. Accessed 25 December 2017.

Peterman A.M. and P.R. Phelps.2012. Fillet Yields
fromFour Strains of Nile Tilapia (Oreochromis
niloticus) and a Red Variety. Journal of Applied
Aquaculture Vol. 24 | Iss. 4.

Smith, H.M. 1945.The Fresh-Water Fishes of Siam, or
Thailand. United States Government
PrintingOffice,Washington.621p.

Tabata, K. 1991. Induction of gynogenetic diploid males
and presumption of sex determination mechanisms
in the hirame Paralichthys olivaceus. Nippon
Suisan Gakkaishi. 57: 845 — 850.

Teskeredic, E., Z. Teskeredic, E.M. Donaldson, E.
MclLean, and I|. Solar.1993. Triploidization of
cohosalmon following application of heat and
electric shocks. Aquaculture 116: 87-294.

Ueno, K., and B. Arimoto.1982. Induction of triploids in
Rhodeus ocellatus ocellatus by cold
shocktreatment of fertilized eggs. Experientia. 38:

544-546.



