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Abstract

A study on the taxonomic comparison of five populations of the climbing perch, koi, Anabas
testudineus was conducted from five regions of Bangladesh viz. Chittagong, Dhaka, Khulna, Rajshahi
and Sylhet. The comparison was based on the morphometric and meristic data of the populations
collected over a period of 4 months from July to October 2003. The average total length, standard
length, post orbital length, eye diameter, length of base of the dorsal and anal fin of the population of
Khulna region were higher than those of the other four populations. All the population characteristics
of Chittagong region revealed significant difference (P<0.05) than those in Khulna.

Average meristic characters showed no difference (P>0.05) in all five populations in dorsal fin rays,
pelvic fin rays, anal fin rays, and number of scale below and above lateral line. However, number of
dorsal spine was found to be significantly higher (P<0.05) in Dhaka region than those in other regions.
Number of caudal fin rays was also higher in Dhaka region. Five different body proportions viz.,
Standard Length: Head Length; Standard Length: Body Depth; Head Length: Eye Diameter; Head
Length: Pre-orbital; and Head Length: Post orbital were recorded and significant differences at 5% level
were obtained.
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Introduction

Research on fish systematics started in Bangladesh a few decades ago. Some mentionable
workers. in this field are Rahman (1991), Shafi and Quddus (1977, 1983), Amin (1980), Khan
et al. (1980), Ahmed et al. (1979), Hossain (1971), and FAO (1963). About 475 species of
138 families have been taxonomically identified from the fresh, brackish and marine water in
Bangladesh (FAO, 1972). Besides, Bhuiyan (1964) and Doha (1973) provided a taxonomic
account of 71 species from Dhaka district, 106 species from Mymensingh and Tangail
districts and 47 species of 16 families from Sylhet and Mymensingh districts.

Anabas testudineus, commonly known as climbing perch is a highly esteemed food fish. The
fish can walk on land with the help of fin spines and opercular spines and possesses an
accessory air-breathing organ (Eschmeyer, 1998). These fish are commonly seen at between
10 and 23cm, but can grow up to 25cm in total length. Males and females look similar, but
can be distinguished as the male has a longer anal fin than that of the female. The
distinguishing characteristics of Anabas have also been provided by Sterba (1973) and
Kottelat etal. (1993).

Researches on taxonomic identification and culture of Indian major carps and Chinese carps
are being performed in our country. However, taxonomic delimitation of the populations of
Koi, climbing perch is lacking. The purpose of the study was to identify the morphological
variation of this particular species in five divisional regions, viz., Dhaka, Rajsh.-thi, Khulna,
Chittagolig and Sylhet in Bangladesh.
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Materials and Methods

Collection of sample

Taxonomic comparison of A. testudineus

Samples were collected from the local markets of Sonargoan upazila (Dhaka division),
Shetakondo upazila (Chittagong division), Botiaghata upazila (Khulna division), Shibgonj
upazila (Rajshahi division) and Nobigonj upazila (Sylhet division) during the months of July to
October 2003 that represented five distinctive populations. A total of 50 specimens were
collected from each locality.

Preservation of sample

The fishes were washed with water and preserved in 10% formalin. The jars were labeled
containing information such as place and date of collection and name of the specimens.

Morphometric and meristic data collection

The morphometric data were recorded using normal centimeter scale, divider and forceps,
recorded to the nearest cm. The morphometric characters viz., total length, standard length,
head length, body depth, pre- and postorbital length, eye diameter, length of pectoral fin
base, length of base of dorsal fin, length of base of pelvic fin and anal fin were recorded
separately. The standard length was measured from tip of the snout to the base of the caudal
fin. The total length was measured from the tip of the snout to the longest ray of the caudal
fin. Meristic characters with respect to fin rays were counted including the smallest anterior
rudiments. The countable characteristics such as no. of dorsal fin rays, no. of pectoral fin
rays, no. of pelvic fin rays, anal fin rays and caudal fin rays, no. of lateral line scale, no. of
scales above and below lateral line were recorded.

Data analysis

All the measured data were accumulated and analyzed by Analysis of variance (ANOVA) for
test of significance.

Results and Discussion

Populations collected from five different zones revealed variation in different morphometric
and meristic characteristics.

The highest total length was obtained in the populations of Sylhet and the lowest in
Chittagong region with the values of 14.2 and 10.8cm respectively. The standard length were
found to be higher in samples of Khulna and Sylhet without any significant difference
(P<0.05) among the populations followed by Dhaka and Rajshahi. The head length of the koi
populations of Sylhet was significantly higher than those in other regions. However, Dhaka,
Khulna and Rajshahi populations showed insignificant difference in the head length values.
The body depth was higher in populations of Sylhet and Rajshahi divisions (3.78 and 3.40cm
respectively). Dhaka, Sylhet and Khulna regions gave populations of greater dorsal fin base
than those in others. Anal fin base was longer in two regions namely Khulna and Dhaka
regions (4 and 3.9cm) followed by Sylhet region (3.67cm). The average morphometric and
meristic characteristics of the populations of Koi of five different regions have been shown in
Table 1 and Table 2 respectively. No. of dorsal fin rays and pelvic fin rays showed no
variation among the populations tested. However dorsal and anal fin spines varied among
different regions. Scale no. above and below the lateral line did not show any significant
difference (P>0.05).



Table 1. Average morphometric characteristics of Koi populations in five regions

Region Total

length

(cm)

Standard

length

(cm)

Head

length

(cm)

Depth of

body

(cm)

.

Pre orbital

length

(cm)

Post

orbital

length

(cm)

Eye

diameter

(cm)

Length of

pectoral fin

base (cm)

Length of

base of

Dorsal fin

(cm) s

Length of

,caudal

peduncle

(cm)

Length of

base of

anal fin

(cm)

Chittagong 10.8±0.67 7.71±0.59 2.71±0.23 3.26±0.24 0.75±0.07 1.61±0.12

_

0.69±0.02 1.63±0.15

,

4.90±0.33 1.29±0.09 3.25±0.15

Dhaka 12.8±0.68 8.67±0.66 3.06±0.28 3.06±0.28 0.85±0.08 1.81±0.13 0.68±0.04 1.84±0.18 5.87±0.38 1.46±0.11 3.90±0.25

Khulna 13.7±0.47 9.14±0.80 3.05±0.41 3.15±0.22 0.82±0.15 1.92±0.51 0.73±0.32 1.81±0.70 5.60±0.66 1.45±0.49 4.00±0.42

Rajshahi 12.6±0.76 8.35±0.64 3.05±0.25 3.40±0.34 0.83±0.09 1.81±0.18 0.70±0.02 1.84±0.13 5.29±0.47 1.41±0.13 3.54±0.22

Sylhet 14.2±1.08 8.86±0.85 3.21±0.24 3.78±0.40 0.85±0.09 1.90±0.18 0.71±0.03 1.95±0.21 5.67±0.54 1.48±0.15 3.67±0.11

Table 2. Average meristic characteristics of Koi populations in five regions

Region No. of

dorsal fin

rays

No. of

dorsal fin

spines

No. of

pectoral fin

rays

No. of

pelvic fin

rays

No. of

anal fin

rays

No. of

anal fin

spines

,
No. of

Caudal fin

rays

No. of

lateral line

scale

No. of scale

above lateral

line

No. of scale

below lateral

line ,

Chittagong 10±0.48

..

9±0.76 14±1.03 6±0.0 10±0.45 10±0.77 17±1.27 28±1.30 5±0.44 10±0.68

Dhaka 10±0.47 10±0.81 14±1.14 6±0.0
-

10±0.51 11±0.95. 18±1.33 30±1.60 5±0.49 10±0.69

Khulna 10±0.65 9±0.74 15±1.13 6±0.0 10±0.51 10±0.72 17±0.72 28±1.37 5±0.77. 10±0.88

Rajshahi 10±0.51 9±0.61

_

15±0.96 6±0.0 10±0.67

.

10±0.67 17±0.67 27±1.11 5±0.19 10±0.47

Sylhet 10±0.55 9±0.61 15±0.69 6±0.0 10±0.57 10±0.56 17±0.57 26±1.19 5±0.30 10±0.44
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Different proportions of morphometric characteristics are given in Table 3. There wassignificant difference between the standard length and head length proportion in populationsof Khulna region when compared with those of other four distinct populations. The headlength and eye diameter proportions revealed significant difference (P<0.05) in populations of
Chittagong region from other populations. Populations of Dhaka region also showeddifference, compared with those of Chittagong or Khulna in the same morphometric
character. Head length and pre-orbital length proportions showed insignificant difference
(P>0.05) in case of populations other than Sylhet. The proportion of standard length and body
depth significantly differed (P<0.05) in Khulna region over other populations.

Table 3. Different morphometric proportion of Anabas testudineus of five regions

R egion 
Proportion of

SL:HL
Proportion of

HL:ED
Proportion of
HL:Preorbital

Proportion of
HL:Postorbital

Proportion of
SL:BD

Chittagong 2.841a 3.913a 3.621a 1.684a 2.361a
Dhaka 2.836ab 4.471 b 3.581a 1.686a 2.578b

Khulna 2.997c • 4.187c 3.726a 1.591 b 2.902c
Rajshahi 2.739ab 4.376bc 3.657ab 1.685a 2.454ab
Sylhet 2.760ab 4.540bc 3.772bc 1.686a 2.343a

(Differences in superscript letter denote significant variation (P<0.05) in means)

The variation of the maximum length (total length) of the species recorded as 14.2cm in
Sylhet, 13.7cm in Khulna, 12.8cm in Dhaka, 12.6cm in Rajshahi and 10.8cm in Chittagongregion may be explained with the environmental effects. Mookerjee and Mazumder (1946)stated that the growth of the species could be influenced by the environmental factors that in
turn, reflect the reproductive activity of that very specimen. Hora and PiIlay (1962) observedthat climbing perch might attain a length of 12cm in first year and 20cm at the end of thesecond year. Mookerjee and Mazumder (1946) mentioned the weight of 13 to 28.2g in one
year and 31.2 to 40.6g in second year. The availability of food, the fecundity of the speciesalong with the culture area may have particular effect on the growth variation in Anabas. The
lower growth of Anabas in Chittagong region could be due to the effect of soil parameters and
water chemistry. The salinity may have influenced on the growth variation of the particular
area. The species is a plankton feeder in its larval and fry stages but soon becomes
insectivorous and voracious feeder (Singh and Samuel, 1981). Any variation in water PH and
salinity could be a reason behind morphometric variability. Beside there higher fecundity inconfined cultured area might be.a cause of this variation.

The family of Climbing perches, Anabantidae possesses a number of morphometric andmeristic characters: Dorsal fin with 16 to 18 strong spines and 8 to 10 soft rays, inserted overor slightly in advance of pectoral fins; anal fin with 8 to 11 spines and 9 to 11 soft rays. Pelvicfins each with one spine and five soft rays (Talwar and Jhingran 1990). Two species have sofar been: identified according to them as Anabas testudineus and A. cobojius withcharacteristic features of body depth 3 to 3.5 times in standard length and snout length 13 to17.5 times in standard length in the former and body depth 2.2 to 2.8 times in standard length
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and snout length 10.5 to 12.5 times in standard length in the latter. The taxonomic identity of
A. testudineus established by them was D XVI-XVIII 8-10; A VIII-XI 9-11; Pi 13-14; V i 5. In
the present study it has been found that the standard length of Anabas is 2.34 times of head
length in Sylhet region whereas in Khulna region the value was 2.902 which does not match
with that of A. testudineus or with A. cobojius. Furthermore, the no. of dorsal fin rays and
Pectoral fin rays varied from those stated by Talwar and Jhingran (1990). The pectoral fin
rays exceeded in the three populations out of five resulting the no. of 15 whereas the dorsal
fin spine number also varied from the value cited by Talwar and Jhingran (1990).

There has been a considerable controversy whether the genus Anabas is monotypic or
comprises more than one species. Rao (1968) showed that there are two distinct species and
gave the name A. oligolepis to the second species. The variation of different characters
Particularly the meristic ones need to be justified for actual taxonomic identity of this species.
Research on genetic variability of the koi populations of these five distinct regions may be
carried out to locate their genetic distance. Different molecular marker technology may
Provide valuable information on the genetic status of these species.

References

Ahmed, A.T.A., Rahman, M. M., Mustafa, G. and Sanaullah, M. 1979. A comparative study of food and feedinghabits of three species of fish from "Beef Mahmud" Faridpur. Bangladesh J. ZooL, 21(1): 11-21.
Amin, M.A. 1980. Studies on the biology of the whitting Si//ago domina ( Cuv. and Val. 1828) from the landingcenters and markets of Chittagong. M. Sc. Thesis, Institute of Marine Science, Chittagong University.,15p.

Bhuiyan, A. L 1964. Fishes of Dhaka, Asiatic Soc. Pak, Dhaka. 148p.

Doha, S. 1973. Investigation into the biology of the Gobi, Glossogobius giuris (Hamilton Buchanan) (Perciformes:Gobiidae). Bangladesh J. ZooL, 2(2): 95-106.

Eschmeyer, W.N. 1998. Catalog of Fishes. California Academy of Sciences, San Francisco. Fish Base - A GlobalInformation System on Fishes, 625p.

FAQ (Food and Agricultural Organization), 1963. First report to the Government of Pakistan of Trawling Operation inthe Bay of Bengal. FAO/EDTA/ Fl, 1967: 32p.
FAQ (Food and Agricultural Organization), 1972. Biological consideration in the development of marine fisheries inthe Bay of Bengal near the coast of East Pakistan. FAO, Rome. ,FI, DP/PAK 165/522/2:58p.

S.C. and Pillay, T.V.R. 1962. Culture of climbing perch (Anabas testudineus) in cemented cistern. In 4thworkshop of all India coordinated research project on Air Breathing Fish culture at CIFRI, Barrackpore,India, 12- 13 December, 1962. 1-10pp.

Hossain, M.M. 1971. The commercial fishes of the Bay of Bengal. Survey for the development of fisheries in EastPakistan, Project Publication No.1 UNDP project Pak., 22-23p.
Khan, M.S., Ambak, M.A. and Mohsin, A.K.M. 1980. Food and feeding biology of a tropical freshwater catfish,Mystus nurus with reference to its functional morphology. Indian J. Fish., 35(2):78-83.
Kottelat, M., Whitten, A.J., Kartikasari, S.N. and Wirjoatmodjo, S. 1993. Freshwater fishes of Western Indonesia andSulawesi. Periplus Editions Ltd., Republic of Indonesia. 221 pp.

Mookerjee, H.K. and Majumder, S.R. 1946. On the life history, breeding and rearing of A. tesudineus (Bloch). J.Dept. Sci. Calcutta Univ. New ser. 2: 101-140.

Rahman, A.K. Ataur, 1991. Freshwater fishes of Bangladesh. Zoological Society of Bangladesh. Dhaka, 110-124pp.
Rao, N.R. 1968. Synopsis of Biological data on Koi Anabas testudineus (Bloch), Bulletin No. 40. April, Barrackpore,India. 4pp.



302 
Taxonomic comparison of A. testudine

us

Shafi, M. and Quddus, M.M.A. 1977. Observ
ation on the biology of the brown pomfre

t Parastromateus niger (Bloch)

from the Bay of Bengal. Bang. J. Sc L Ind. R
es. XIII (1 & 2): 28-33.

•
Shafi, M. and Quddus, M.M.A. 1983. Bong

oposhagorer Matshya Shampad (The
 Fisheries Resources of the Bay of

Bengal). Bangla Academy, Dhaka, 407- 4
17pp.

Singh, K.P. and Samuel, P. 1981. Food, f
eeding habits and gut contents of Anabas

 testudineus (Bloch). Matshya, 7:

96-97.

Sterba, G. 1973. Freshwater fishes of t
he world. (English translation and revisio

n from German). Tropical Fish

Hobbyist Publications, Inc., Neptune 
City, 442p.

Talwar, P.K. and Jhingran, A.G. (edit
ors). 1990. Inland fishes of India and adjace

nt countries. Oxford and 1BH

Publishing Co. Pvt. Ltd. 995-998 pp.


