
This is a  refereed journal and all articles are professionally screened and reviewed                       ORIGINAL ARTICLE

Advances in Environmental Biology, 2(3): 96-100, 2008

ISSN 1995-0756

© 2008, American-Eurasian Network for Scientific Information 

96

Low Cost Fish Fed for Aquarium Fish: a Test Case Using Earthworms

D. Chakrabarty, S. K. Das and M. K. Das1 2 3

Reader and Head, Department of Zoology, Krishnagar Government College, Krishnagar, Nadia, West Bengal,1

India, E-mail: debajyoti_chakrabarty@yahoo.co.in
 Waste Management Cell, West Bengal Pollution Control Board, Paribesh Bhavan, Block-LA, Sector-III, Bidhannagar,2

Kolkata-700098, West Bengal, India, Phone: +91-3472-256074 (R), +91-9434555521, E-mail: das_sanjibm@yahoo.com
 Department of Zoology, Krishnagar Government College, Krishnagar, Nadia, West Bengal, India 3

D. Chakrabarty, S.K. Das and M. K. Das.,: Low Cost Fish Fed for Aquarium Fish: A Test Case

Using Earthworms: Adv. Environ. Biol., 2(3): 96-100, 2008

ABSTRACT

A comprehensive trial was undertaken to assess the effect of various types of feed on biomass conversion
rate as well as on ovary weight in Kolisa Kholisa, a fish for food and ornamental use. Three groups of

Juvenile fishes (3.0±0.015 g; 10.00±0.75 mm) were fed with three different types of feed. The special prepared
food (SPF) made with dried earthworm dust eggshell dust and a plant rhizome dust proved to be best and

economical feed for such fishes.

Key  words: Earthworm; conversion rate; fish feed; ornamental fish; gonad weight; juvenile fish; Kolisa
Kholisa.  

Introduction

Somatic as well as reproductive growths in fish

are influenced by many factors. These biotic events
are dependent on feed composition, quality and

quantity[21,10,13]. In aquaculture, production of fish
to market size within a short period is of utmost

importance[1]. Some times, there is a shortage of the
feeds used in large-scale commercial culture and

spawning of ornamental fishes. Various types of dry
feed formulations have been tried as substitutes for

n a tu ra l  fo o d  fo r  ed ib le  a nd  o rn a m e n ta l
fishes[14,17,11]. A low cost feed is necessary for

successful business in ornamental fish production as
the fish feeds available in market are costly and poor

ornamental fish culturist cannot afford to use it in
their low cost unit for business purpose[3,16]. The

new feed can be prepared very easily without any
economical expenditure by any untrained fish farmer.

Many authors have studied the effect of nutrition
on growth of edible fishes[5,23,10,14,15]. There are

reports on the influence of nutrition on growth or
reproduction in ornamental fishes[6,7,8,12]. but,

information on the impact of live food, pelleted

feeds, or a mixed diet on growth, gonad
development, and reproductive performance in

tropical fishes are scanty. The present study was
undertaken to study the effects of feed quality on

growth, gonad development, and fertility in the
gorami fish, Kolisa Kholisa.

Materials and methods

Preparation of Fish Feed

(1) Dried Earthworm Feed (DEF) - Excess

worms were segregated from vermicompost pit and
released in to water for complete evacuation of food

consumed by them. Then those worms were chopped
and dried in sum. Then feed was prepared mixing

wheat flour as binder.
(2) Special Prepared Feed (SPF) - With Poultry

egg shell dust (30%) + Dried Earthworm Dust (85%)
+ 5% (Commelina sp.) Plant rhizome + 10% wheat

flower as binder. The egg shells were collected from
various fast food centers without any price. The left
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shells contains 5% egg albumin (average) with them.
This is protein very much important for development

of Juvenile fishes. The plant rhizome used here is a
fish attractant used by tribal people in fish baits.

(3) Market Pallet Feed (MPF) available in
market as fish feed. These feed are commonly

available in ornamental fish shops.
SPF produced highest feeding rate and highest

biomass conversion rate. On the other hand special
prepared feed produced highest biomass conversion

rate. Fish fed pelleted food consumed 210 mg.g .day-1 -

, which was converted into 19 mg.g .day fleshes.1 -1 -1 

Those fed with MPF, DEF and SPF fish growth up
to 120 days.

Dried Earthworm Feed (DEF), Market Pallet
Feed (MPF) and Special Prepared Feed (SPF) (each

of the above feeds in equal proportions) were chosen
as the experimental feeds. Earthworms were collected

from vermicompost pit and left in tap water for 12-
15 hr to allow evacuation of the gut. Earthworms

were minced and sum dried for 2 days.

Fish and Maintenance

Ninety number Kolisa Kholisa fish (3.0±0.15 g;
16.00±0.75 mm) were collected from local fish

merchants. They were sorted into three groups,
corresponding to three types of feed. Each group

comprised 30 individuals, reared in circular earthen
vats containing 30 L static water. Triplicates (fishes

in case) of each group were maintained.
The clean unchlorinated will water was

monitored biweekly. Temperature averaged 30±4°C,
P  7.8 ± 0.05, hardness 280±15 mg.R , ammoniaH -1

1.01±0.12 mg.R  and DO 4.04 mg.R . The tanks were-1 -1

drained twice a week and replenished with fresh

water to remove accumulated faces from the bottom.

Feeding

Feed was weighted and given ad libitum in a
feeding bag at 09:00 for two hours in four different

places hanging from an Iron rod. Unconsumed feed
was collected and dried in a hot air over at 80 C.<

Food consumption was estimated by subtracting the
weight of the unconsumed dry feed from the weight

of the offered feed. The feeding rate was computed
as the amount of feed consumed (mg)/initial wet

weight of fish (g)/number of days. Fish, feed
samples, and unconsumed feeds were weighted in an

electric monopan balance to an accuracy of 0.1 mg.
Feeding tray was such made that the rest food

particles after consumption by the fish remain inside.
 

Growth calculations

Before beginning the experiment, each fish was
weighed in an electric monopan balance. Three fish

from the stock were sacrificed to calculate the water
content[16]. and determine the initial dry weight of

the fish. The fish in each aquarium were collected
and weighted on the days mentioned by the tables

and the dry weight was calculated by using the
percent water content of the fish sacrificed at the

beginning the experiment. Growth was calculated by
subtracting the dry weight on the day of calculation

from the initial dry weight. The growth rate was
calculated as growth (in mg)/initial wet weight of

fish (g)/number of days. Mean body weight was
calculated by dividing the total wet fish weight in the

aquarium by the number of fish in the aquarium. The
mean body length was measured using a clean graph

sheet & scale.

Gonad estimation

Gonad weight was measured from day 60 (we
have found that the gonad development started on

day 55 to 58 and lasted up to day 120. Females from
each treatment were sacrificed to study the

appearance of overy. The ovaries were removed and
weighted in an electric monopan balance and the

Gonado Somatic index (GSI) was computed
according to the formula of[4]. GSI (in %) = wet

weight of gonad (mg)/wet weight of the fish (mg) x
100. 

Feed analyses

The protein and lipid contents of the

exp erimental d ie ts were determined  in  a
spectrophotometer following[18,2,]. respectively.

Moisture content was analyzed by drying in an
electric hot air oven at 100 C. <

Statistical analysis

Student's t test was used to determine the

significance of differences in mean gonad weight and
remaining period among experimental groups. One-

way ANOVA was used to find the significant effects
of feed type and rearing period on the feed and

growth rates. One-way ANOVA was used to test the
significance of feed type on production of young

[25].

Results and Discussion

Gonad somatic index were almost similar as
expected but significant difference (P > 0.001) were

observed among treatments in relation to gonad
weight. The highest gonad weight (190 mg) was

showed by SPF fed fish. Feed type significantly (P
< 0.001) influenced gonad weight and somatic

growth. The gonad appeared between days 50-52 and
the weight gradually increased. The gonad weight

measured on day 52. There was a positive correlation
between gonad weight and rearing period (P > 0.05).

However GSI was not significantly differed.
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Protein content was highest in DEF, followed by

SPF and MPF (Table 1). But fish group fed with

SPF showed the highest growth (7.10) followed by

DEF fed (5.82) and MPF fed (4.94) fishes. The

length and weight gains of fish fed the DEF and

MPF did not differ statistically, but there was a

significant difference in length and weight in (P <

0.05) between fish fed SPF, DEF and MPF (Fig 1). 

The length and weight gains of the fish fed the

MPF was lowest (4.11 g, 2.6 cm), followed by DEF

(4.56 g, 2.75 cm), and was highest in SPF (5.62 g,

3.0 cm) (Fig 1). 

Fish fed the SPF had the highest value in

average feeding rate (41.76) followed by DEF (31.6)

and MPF (22.8). Differences during the early rearing

period (day 0–day 60) were highly significant (Anova

P < 0.05) among three feeds in feeding rates as well

as in conversion rate (Fig 2). But the rates dropped

after commencement of breeding (Fig 3).

Feed type varied significantly (P < 0.05) in the

respect to increase in gonad weight and GSI.

Irrespective of feed type, the development gonad

started on day 55 and the process lasted up to day

120. There was a distinct positive correlation

between gonad weight and rearing period (P < 0.05)

up to 120 day (Fig 4). The appearance of gonad was

earlier in those fish fed with SPF.

Table 1: Proximate composition (%) of experimental diets

DEF M PF SPF

Protein   38.7 35.5 35.8

Crude fat 5.9 7.5 5.4

Discussion

In the present trial SPF promoted high food

consumption and growth in the experimental fish. 

Perhaps the plant rhizome in the diet stimulated 

appetite (commonly used by tribal people) for fishes.

The protein (38%) and Iron component of SPF

promoted growth significantly, when compared with 

other test feeds.[20]. reported  tha t mixed schedules 

were superior to single high protein schedules

because nitrogen retention was higher in the fish fed

the mixed schedules. 

The poor growth rate observed in fish fed the

pelleted feed suggests that pellets are not suitable to

Juvenile Kolisa Kholisa. This was in agreement with

[6]. found that juvenile Trichgaster trichopterus fed

live feed grew faster than those fed formulated feed

because of the palatability, high consumption, and

chemical composition of the live feed. 

The growth rate dropped just before and during

the breeding periods. The reproductive cycle of

kolisa fish was short. Female Kolisa allocates a

major portion of assimilated energy to gonad

development a small fraction of energy could be

spared for growth during and just period to breeding.

[22]. found that females allocate a higher proportion

of feed energy to gonad development than males.

Cessation of growth in association with goand

development has been observed in salmonids[9,24].

and it has been suggested that this is the result of

hormonal changes during the later phase of

gametogenesis.

Fish fed pelleted feed had poorer fertility than

the other groups; possible due to a deficiency of

nutrients essential to overy development although the

feeding rate was high. Based on the present study,

the SPF, followed by the DEF and MPF, was most

suitable for increasing fertility somatic growth in

Kolisa Kholisa.

Fig. 1: Feeding rate of test fishes in various treatments.
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Fig. 2: Conversion rates of test fishes in various treatments.

Fig. 3: Changes of weight and length of test fishes in various treatments.

Fig. 4: Changes of Gonad weight (mg wet weight) and Gonad Somatic Index (GSI) (%) in Kolisa Kholisa

among various treatments.
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