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ABSTRACT

Chironomid larvae, popularly known as bloodworm, are considergutedsrred food for cultured fish due to
their high nutritional content. However, due to less availgbéind high cost of production, such food is not
popular so far. Here, an attempt was made to increasedimass as well as growth of this insect at low cost.
Four culture media were prepared fohironomus striatapennisusing the following, Potato Peel Powder,
Bakery Yeast, mixture of Potato peel powder and Bakeagtyand Commercial Fish Food, as well as along
with a Control medium containing natural pond soil and watke. §tudy revealed that production of biomass
and growth of bloodworms were higher in the mixed as weah #ise medium containing fish food. But, mixed
culture medium was considered better than the other theeléa as well as the control. As potato peel povaler,
vegetable waste and bakery yeast are almost of no @stiah, giving high yield when biomass of chironomid
larvae was concerned.

Keywords: Chironomusbody growth; biomass; culture medium; cost effective.

1. INTRODUCTION members of the bottom mud communities in ponds
and lakes, and play a major role in the aquatic food

The genus Chironomus (Order: Diptera; Family: webs, representing a major link among producers and

Chironomidae) is the most abundant and widespreagcondary consumers [1[Chironomus larvae are
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considered as natural food for different freshwatddyacinth Eichhornia crassipes to maintain the
fishes [2,3] and they are advantageous than artificiabtural habitat and also to enable the insect lay eggs
food due to presence of digestible protein and higlith ease. First instar was hatched out after 2-3 days
water content. Natural live food is mobile and fishesnd considered for further experiments.

are attracted to these food. Moreso, water gets dirty

by rejected particle of the artificial fish food, whase 2.2 Preparation of food for Blood worm
rejection rate of natural live food is less [4]. Larvae  Culture

are used as live food for many aquarium fish but their

artificial culture is really a challenge in the fielff 0 Crushed and sieved (106 pm mesh) sun dried potato
aquaculture [5,6]. As a fish food, blood worm is veryheel powder mixed with de-chlorinated tap water (5
nutritious but its production is very expensive so fag|) kept in water overnight was considered as
and their use mainly depends upon harvesting froguiture medium F1. Dried and sieved commercial
nature [7]. It was reported that fishes supplied withakery yeast mixed at the rate of 0.5' glith de-
chironomus larvae were found to grow faster and hagh|orinated tap water was considered as second
early spawning. Aquaculture is among the fastestyiture medium (F2). A mixed culture medium (F3)
growing sectors of the world food production [8].was prepared by mixing F1 and F2 (1:1). Crushed and
Further development of the aquaculture industry angleved commercial fish food powder dissolved in de-
increasing demand of fish production provokeghiorinated tap water (5§l and kept overnight was
intensive fish culture [9,10] This insect has the a.bl“tbonsidered as culture medium F4. Fresh|y prepared
to multiply and compete with other benthic organismgnedia were used for each experiment. A control was

for shelter and food with high tolerance ability ofmaintained by rearing the larvae in a similar tray
environmental changes [11,12]. Chironomid larvagontaining natural pond soil and water.

are opportunistic omnivorous, ingesting a wide

variety of food items [13]. Naser and Roy [14] ha$ 3 chemical Analysis of Food Items

suggested that these group of organism showed a low

degree of selectivity, having a more general foogarhon and organic matter of the culture media were
selection habit. Studies on food consumption angheasured by Walkley-Black Titration Method (Table
growth of chironomid have been mostly carried out iRy protein and carbohydrate contents of food sample

the field, where the effect of quality of food cannot b§ere determined according Lowry et al. [18] and Du
easily monitored [15]. So far, researchers are trying s et al. [19] respectively.

invent various techniques to culture this insect in the
laboratory as well as for commercial purposes [16
Very few studies to observe the growth pattern o

chironomid in  relation to their culture Wwere g ihane tray (TARSONS)measuring 45 cm x 30 cm
conducted. The objective of this study was to explor 20 cm containing autoclaved pond soil at 100 g/ft

the culture practices of this insect in relation to it$, " ye_chlorinated tap water of 10 cm depth was
growth and biomass, in the laboratory conditions. maintained and approximately 1008 ihstar larvae
were collected from the stock culture and released in
2. MATERIALS AND METHODS each experimental tray. Each trey was provided with
) ) ) three layers of submerged nylon net (Imm mesh size)
2.1 Collection and Stock of Chironomid larvae for easy collection of the™instar larva. Water level

was increased up to 15 cm when larvae attained late
Collection of benthic mud, Containing tubed larvae Oérd instar. Rearing was continued till ear|S? hstar.
Chironomous striatapennigas done from fresh water gach trey was covered with wooden cages (60 cm x
pond near Kanchrapara (22_56018.664800Ny5 cm x 45 cm) surrounded by nylon net. One side of
88_28010.034400E), North Twenty Four Parganage cage was facilitated with moving wooden door to
West Bengal, India. The collected samples transportefaintain easy access of culture tray. Approximate
to the laboratory in aerated plastic bags. The larvag|: 12D hour illumination arrangement and 26+1 °C
were reared in aquarium (60 cm x 45 cm x 45 CMjater temperature were maintained throughout the
containing pond water at the base (20 cm), covereSperiment [6,20]. Mini air pump was in use for
with mosquito net and supplied with fish flakes agontinuous and controlled aeration. Samples of 50
food [17]. Adult male and females that emerged in thgarly 4" instar larvae were taken from each culture
rearing aquarium were transferred to breedinghedia to measure the growth of the larva. Body length
aquarium (60 cm x 45 cm x 45 cm) covered WithBL) was measured from the anterior end to the anus
mosquito net, containing 3cm autoclaved soil and 1{hder compound microscope fitted with a calibrated
cm de-chlorinated tap water at the base for Iayingye piece micrometre. To measure wet body We|ght
eggs. Breeding aquarium contains small WatgqBw), Larvae were placed on filter paper with brush.

.4 Measurement of Growth and Biomass
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After few seconds the weights of these larvae wef€2 and control (Fig. 2). Moreover F3 and F4 have
measured with digital balance (WENSAR). Larvaeositive influence on biomass of the blood worm,
were collected from each culture medium, dried atompared to the other food medium. Chemical
60°C overnight and biomass was measured by digitahalyses revealed that percentage of organic matter
balance (WENSAR). The experiments were done iand carbon were almost equal in F2 and F3 which
three replicates for each culture medium. A controlere nearly similar to the control. Whereas, their
was maintained by rearing the larva in a similar trapercentage were highest in F4 (Table 1).

containing natural pond soil and water. Acquired data

were subjected to statistical analyses by usingommercial fish food like tetramine is generally
computer based software Addinsoft XLSTAT-considered for laboratory culture of Chironomids

Premium. [21]. In our study, we use some non-conventional
material such as dried potato peel powder, dried
3. RESULTS AND DISCUSSION commercial bakery yeast besides fish food. The

present study revealed a significant relationship
Bloodworms or chironomid larvae, were cultivated irbetween body length and body weight of this insect
four different medium along with a control containingcultured in different media, which in turn also
normal pond benthic soil. The biomass (Table 1affected the biomass of this insect. When potato peel
along with body length and body weight of the fourt{F1) and yeast (F2) were used separates biomass
instar larvae were measured and compared (Fig.Bnd growth was observed. Whereas, performance was
The amount of carbon, organic matter and othedlmost double in the mixed medium (F3). PCA
inorganic components were highest in F4 (Table 1@nalysis also exhibited the same (Fig. 2). Body weight
The study revealed the highest biomass in larvad 4" instar larvae were found almost similar in both
exposed to F4 (2984.997 + 8.50 mg) followed by F&3 and F4. Similar trend was observed when larval
(2879.41 + 12.25 mq), F2 (1629.24 + 11.4 mg) and Fdiomass was considered, but F3 was more cost
(1615.61+6.09 mg) in that order. Whereas, onlgffective than fish food and richer in both protein
645.97 + 3.15 mg of biomass was observed if34.7%) and carbohydrate (48.5%) as estimated in the
Chironomuspresent in the control (Table 1). Therelaboratory, when compared to used fish food (viz.
was significant effect of culture medium on theOPTIMUM) which contains protein (28%). Chemical
biomass ofChironomus(F=5774.86 p<0.05 df 3, 17) analyses of the culture media showed that percentage
with a 0.99 strength of association?(. Analyses of both carbon and organic matter and other inorganic
were done with the mean of dependent variabled@mponents were highest in F4. Whereas, biomass
which showed significant effect of culture medium orwas almost similar in F3, though amount of these
BL vs. BW (t=3.621, p<0.05, df=8), BL vs. Biomassvariables were less. Potato peel powder (F1) was used
(t=4.444, p<0.05, df=8) and BW vs. Biomasgn our experiment, which contains huge amount of
(t=4.443, p<0.05, df=8). Also, F4= 90.66%, F3=87%¢ellulose, but performance of F1 alone was very poor
F2=85.33% and F1=86.33%, when survival rate of thand may be due to the absence of protein which was
blood worm was concerned (Table 1). Biplot designegompensated in the mixed medium. Survival rate of
from PCA have indicated a close relation between fisG. Striatapennis cultured in F3 was higher than F4
food and mixed food medium when compared to Fiand almost similar to control. This indicated the

Table 1. The biomass and survival rates dthironomus larvae grown on different media, and the
chemical constituents of the media

Control F1 F2 F3 F4
BIOMASS 645.9743.1 1615.61+6.6 1629.243+11.4 2879.41+12.2 2984.99+8.5
(mg)(Mean£SE)
Survival rate (%) 95.33 89.66 87.66 92.33 88.00
Carbon (%) of the 0.50¢ 0.69¢ 0.427 0.44¢ 1.69¢
medium
Organic matter (%) ¢ 0.87( 1.20¢ 0.73¢ 0.767 2.92:
the medium
Phosphate (ppm) 0.25 2 3 3.5 5
Iron (ppm) 0.15 0.3 0.2 0.2 1
Nitrate (ppm) 0 30 5 5 10
Nitrite (ppm, 0.2t 3 0.5 0.t 1
Ammonium (ppm) 0.25 0.25 0.5 0.5 1
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Fig. 1. Comparing body length and weight of. striatapennis larvae (Early 4" instar) in different culture

Control (C)
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preference of this species to F3. Live food is highljood might contaminate the pisciculture pond being
preferred by fish due to its mobility and rapidhigh in dry matter [4]. As a natural food, blood worm

edibility, permitting the fish to respond to the ‘food’is mostly preferred by many freshwater fish species
movement and their wastage is also less thdR,22]. This insect is rich in protein and essential
commercial fish food. Unutilised commercial fishamino acids along with fatty acids, which are suitable

Fig. 2. Biplot showing the ordination of variables
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for the fish growth [23]. This insect is available3.
naturally in lentic and lotic habitat of different region
of the world, though their availability depends upon
different physicochemical parameters [24]. Its
production in nature depends upon the pattern of the
substrate and their rate of production is influenced by
seasonal variations [25,26,27]. But for continuous
production of chironomid as fish food, it is necessary
to maintain cost effective mass culture in artificialy
condition. So, it may be commented that for the
Chironomusculture, F3 was a better option than the
other three media as well as the control in the present
study. The content of F3 i.e. potato peel powder, g
vegetable waste and bakery yeast are almost no cost
material but they gave high yield when biomass of
chironomid larvae was concerned. 6

4. CONCLUSION

The present study was conducted to observe the
growth and biomass offhironomus striatapennis
larvae exposed to different food media namely, Potato
Peel Powder, Bakery Yeast, mixed Potato and Bakery
yeast, and Commercial Fish Food respectively along
with a Control. The mixed culture medium was found
most cost effective and better than the other thr
media as well as the control, when growth and"
biomass oChironomidlarvae was concerned.
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