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Abstract: Some aspects of the reproductive biology of freshwater spiny eel, Mastacembalus armatus {Lacepede) has besn
studied in terms of sex dimorphism, gonadosomatic index, ova diameter and fecundity. The peaks of GSI during May to
July for female (10.58= 1.51) and male (8.40+ 1.80) indicate that the fish have only one breeding season during summer.
The range of ova diametar was found to vary from 0.100 to 1.00 mm. The estimation of fecundity ranged from 580 to
10980 eggs, the maximum fecundity was observed from a fish measuring 605 mm in length and 355.8 g in weight, and
minimum from a fish, 245 mm in length and 34.7 g in weight. The number of ova per gram body weight was 29.38 and
the number of ova present per gram of ovary weight was 407.57. The fecundity increased with the increass in length
and weight of the fish. The fecundity data was plotted against total length, body weight and gonad weight of the fish.
Fecundity- total length and Tecundity- body wsight gave a better relationship as compared to Tecundity- gonad weight

relationship.
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Introduction

The freshwater spiny eel, Mastacembalus armatus, locally known
as Bam or Baim belongs to a family Mastacembalidae of ordsr
Perciformes. It commonly occurs in ponds, lakes, streams and
rivers of Bangladesh, India, Pakistan and Sri Lanka {Rahman, 1989).
Mastacembalus ammatus (Baim) is a delicious and widely accepted
Tish in this sub-continent but unfortunately no progress has besn
made to culture it economically in Bangladesh although it can
survive in any type of frashwater habitat. Fver increasing demand
for fish has made quite a few entrepreneurs think deeply to utilize
the tremendous potential of this species for culture in freshwater
but a serious shortage of some basic scientific information on the
biology of this species jeoparadise all their attempts. In view of the
above, present investigation is aimed to study the reproductive
biology based on gonadosomatic index, ova diamster and
fecundity of Mastacembaius armatus from the cemented cisterns
of the Bangladssh Agricultural Univarsity Mymensingh.

Fewv isolated studies related to secretory cells in the gills of an
Indian fresh water spiny eel (Kapoor, 1957 and Maheshwari, 1966
and 197 1) cephalic sensory canals and a case of abnormality in the
testas are available.

At present no published information is available on any aspect of
the reproductive biology of these important Tresh water esl from
this sub-continent. So that the present study was designed to
supply such information and to serve as a basis for subsequsnt
studies on the reproductive biology of this important freshwater
esl| from Bangladssh.

Materials and Methods

The above study was conductsed for a period of twslve months
from February 2001 to January 2002. From the examination 120
specimens of M armmatus were collscted from cultural stock
maintained in the cemented cisterns of Bangladesh Agricultural
University (BAU) Mymensingh. Ten mature fish (five males five
femalas) were collected randomly during each month to determine
the total length and body weight. The male and Temale fish were
differentiated and data was recorded after dissecting out the
gonads of the individual fish. The condition of the gonads was
noted and weighed on electronic balance before being preserved
in a labeled vial containing 5% buffered formalin for subsequant
studies. From each ovary, diameter of about 100 ova was
measured by using a graticule under the dissecting microscope.
Gonadosomatic index (GS1) of the male and female was determined
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separatsly by using the Tollowing method.

Waeight of the gonad (g)
GSl= x 100
Weight of ths Tish

For fecundity estimation gravimstiric method was applied in the
present studies. The gravimetric method has been successfully
used as described by Blay (1981), Dewan and Doha (1979). For
fecundity estimation 15 matured fish ranged from 245-605 mm {in
TL) were used. Samples taken from the anterior, middle and
posterior region of both ovaries were weighed separately and the
number of ova present within sach sampls was countsd,
fecundity was estimated on the basis of total weight of the
ovaries. The Tecundity of the fish was obtained by using the
following formula:

F= N x Gonad weight / sample weight.

Where, F is the fecundity and N is the number of eggs in the
sample. The relationship bsetwesn wvarious parameters viz.,
fecundity-total length, fecundity —body weight and fecundity-
gonad weight were determined by the method of least square.

Results

Sex dimorphism: The fish Mastacembalus armatus is diecious but
there are no secondary sex characters. The sex of M. armatus
could not be recognize easily outside the spawning ssason except
by dissection. During the breeding season the male became active
and brighter in colour while female became more pot- bailed and
dull in colour. A light press on the belly of ripe fish had brought
the whitish milk from malss and the eggs from females. Femalss
grew faster than the males and so attained a larger size.

Gonadosomatic index (GSI): Gonadosomatic index was ranged
from 0.76-8.40 in males and 0.82-10.58 in females and also
showed one peak in July {Table 1). During the present study the
higher values of G51 ware observed Trom May to July it rangss
from 4.80-8.40 and 6.89 to 10,58 with mean 6.60 = 1.80 and
8.61= 1.51 for males and females respectively (Fig. 1). After
extrusion or evacuation of ripe ova, the gonads were suddenly
reduced in size and weight. There were no ova from August to
November (Table 1) because the percentage of GSI declined rapidly



Table 1: Month-wise changes in ova diameter and gonadosomatic index (GSI) of males and females of M. arnmatus
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Maximum ova

Sr. No. Months No. of females Mean % of GSI diametar { mm) No. of males Mean % of GSI
1 February 2001 b 2.90 0.300 b 1.99
2 March “ 5 4,05 0.400 5 2.30
3 April “ b h.b1 0.500 b 3.46
4 May “ 5 6.89 0.760 5 4.80
b Juns “ b 8.36 0.90 b 6.60
6 July “ 5 10.68 1.00 5 8.40
7/ August “ b 0.82 0.00 b 0.76
8 September 5 0.89 0.00 5 0.80
9 October “ b 0.93 0.00 b 0.85
10 November 5 1.39 0.00 5 1.00
11 December b 1.90 0.100 b 1.25
12 January 2002 5 2.20 0.200 5 1.60
Table 2:  Data on fecundity to total length {TL}), body wweight 6
(BW) and gonad weight (GW) of M. armatus
Length of  Wseight of Gonad 5
51, No,  fish (mmy  fish {g) waight {g) Fecundity z n
1 245 34.7 2.2 550 T 44
2 283 68.1 3.8 1191 3
3 475 139.4 8.5 2890 £ 34 r
4 493 191.2 12.3 4640 °
b bhh 280.5 16.6 7870 _IgJ 2
6 366 150.2 10.4 3622
7/ 395 160.0 11.2 4085 14
8 507 220.8 13.0 5217
9 301 90.5 4.5 1389 O T T T T 1
10 434 140.5 10.8 3442 Y 0.5 1.5 2 25
11 539 310.7 21.9 9540 Log of length
12 404 180.0 156.5 7372
13 605 355.8 75.9 10980 Fig.. 2: Logarithmic relationship between fecundity and body
14 217 105.3 6.5 2020 length of Temale M. armatus.
15 385 180.7 17.9 8770
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Fig. 1: Changes of gonadosomatic index {GSl) in males and
females of Mastacembalus armatus.

after spawning to minimum indices during August, 0.76 = 0.20
and 0.872 = 0.10, respactively. Thersfore it was observed that the
fish spawned once in a year with one spawning peak highest in
the month of July as indicated by the valuss of both ova diamster
{(1.00 mm In July) and gonadosomatic index (6.60 and 8.61)
respactively.

Maturation of ova: Ths data on ova diamster and changss in G5l
in males and females of M. armat us from the cemented cisterns of
BAU, Mymensingh is presented in Table 1. During the period of
twelvae months (February, 2001- January, 2002) diameter of ova
Tound in the ovaries of M. armatus was recorded. The diameter of
ova ranged from 0,100 to 1.00 mm during December to July. All
the ova (100) were measured and found to be spherical and
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Fig. 3: Logarithmic relationship between fecundity and body
weight of female M. armatus.

uniform in diameter, it indicates that the eggs wem shed in a singls
batch during the peak period of spawning May to July. Thus the
eggs shed in a season developed simultaneously. No evidence was
found to show that the resting oocytes in mature females would
reach maturity during the current spawning ssason.

Fecundity: The estimate of fecundity in present study was based
on 15 specimens of mature females of M. armatus sampled during
April to July 2001, Thess individuals rangsd in size from 245- 605
mm in length (TL) and 34.7- 355.8 g in weight. The estimation of
ova, in the present study ranged from 580-10980 eggs. The
maximum fecundity was observed from a fish measuring 605 mm
{TL) in length and 355.8 g in weight and the minimum from a fish
measuring 245 mm (TL) in length and 34.7 g in weight. The
number of ova present per gram of body weight was 29.38
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Fig. 4: Logarithmic relationship between fecundity and gonad
wweight of female M. armatus

number of owva present per gram of ovary was 407.57. The
fecundity increases with the increase in length and weight of the
Tish. The equations of regrassion cosfTicient betwsen total length
(TL), body weight (BW) and gonad weight {GW) versus fecundity
(F) {Fig. 2,3 and 4) are given below.

Log F= -1.74+ 3.30 x Log L {Fecundity- Total length relationship)
Log F= - 0.53+ 1.39x LogWV {Fecundity- Body weight relationship)
Log F=1.87+1.69x Log Gw (Fecundity- Gonad wveight
relationship)

As may be noted from the above regression equations it would
appear that the fecundity has a linear rslationship with total length
and body weight. It is clear that the fecundity of this fish was
mainly dependent on their total length and body weight. The
fecundity- total length and fecundity body weight relationship was
Tfound to be more dependable than the fecundity- gonad weight
relationship.

Discussion

The reproductive biology of freshwater spiny eel, Mastacembalus
armatus were described for twelve months from Fsbruary 2001
to January 2002. There were no secondary sex characters in M.
armatus and female became more pot-bailed during the spavwning
season. Narejo et al (1998) reported similar observations, no
secondary sex characters in Tenualosa ilisha. Berra {1984)
observed milk and sgg on applying slight pressure on the bslly of
Prototractes maraena male and female respectively. It was
observed during the present studies that the fish have only one
breeding season in summer and spavwn during May to July with
peak in July, similar observations have been reported by Nabi and
Hossain {(1996) in freshwater spiny eel, Macrognathfius aculeat us.
The maximum size of the mature egg found during the present
invastigations was 1.00 mm. The eggs were spherical and uniform
in diameter. Similar findings were also reported by Nabi and
Hussain (1996) in the spiny eel, Macrognathus cualeatus. The
gonadosomatic index (GSI) during the present investigations
showws ons peak in summer and the mean GS1 8.61 = 1.51 and
6.60 = 1.80 in females and males, respectively during the months
Tfrom May to July, it indicates that all the mature ova were
released at once during the spawning season. Nabi and Hossian,
(1996) also reported the single spawning season from May to
July and all the mature ova were released during the breeding
ssason in spiny esl Macrognathus aculeatus. The Tecundity
estimation during present study ranged from 580 to 10980 eggs
and the size ranged from 245 to 605 mm (TL). The fecundity
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increased with the increass in length and wsight of the fish. The
results of the present study are very similar to those obtained by
Kahir ef al (1998) in Gudusia chapra. During the present
investigations the fecundity was plotted against the body length,
body wsight and gonad weight. It was obssrved that the
fecundity body length and fecundity body weight relationship
gives a better relationship as compared to fecundity-gonad weight
relationship. Similar observations were reported by many authors
like Kabir et a/.(1998) in Gudusia chapra. Faruq ef al. (1996) in
Clarias batrachus. Azadi and Siddique, (1986) and Das et a/ (1989)
in Heteropneustes fossilis, Danwattana and Nakorn {1985) in
Channa striatus and Azadi et al. {1987) in Mystus vittatus. The
same linear relationship was also observed betwsen the two
variables i.e. fecundity- total length and fecundity- body weight
ralations hip.
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