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A Comparative Study on Survival and Growth of
Larvivorous Fish, Rasbora daniconius, Puntius ticto,
and Puntius Conchonius
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Abstract—Experiments were carried out on the survival and
growth of Rasbora daniconius, Puntius ticto and Puntius conchonius.
The motivation of the study was to obtain information for growing
the fish on a commercial scale for their use as biological control
agents against mosquito larvae. The effects of temperature, total
hardness, DO, pH and feed on the growth of fish were also
investigated. Excessive value of total hardness was found because
very rich calcium ion is present in Chitrakoot area. There was
significant increases in growth rates of fish as temperature was
increased from 28°C to 30°C. Further increases in temperature up to
32°C, did not further affect growth. The positive and highly
significant correlations 0.991488, 0.9581 and 0.9935 were found
between length and weight of P. ticto, P. conchonius and R.
daniconius respectively. The regression was significant at 5% level of
probability.

Keywords—Indigenous fish, DO, larvae, mosquito, pH,
Temperature, total hardness.

|. INTRODUCTION

OSQUITO-BORNE diseases are big problem for human

health especially in the rural areas due to increased risk
of disease transmission, lack of facilities and adequate
knowledge, long distance for medical help and poor economic
conditions. They are responsible for more than 3 million
deaths per year [6]. The chemical control of mosquitoes has a
number of drawbacks including being costly, causing
environmental pollution and resistance development in
mosquitoes [20]. A well known alternative to chemicals in the
fight against mosquitoes is using fish, which not only prey on
mosquito larvae, but also have been found to repel ovipositon
[14].

Native fish should be used for biological control of
mosquitoes as opposed to introducing exotic species [15].
Once the suitable fish for biological control, breed
successfully under controlled conditions, further investigations
are to be needed to provide information for maximizing
growth rates of the fish. The low-cost and efficient fish-culture
programs are essential, especially in developing countries
where tropical diseases are one of the main obstacles for
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development [9]. Thus, the suitability of P. ticto, P.
conchonius and R. daniconius as biological control agents
against mosquitoes was further investigated by determining
the effects of feed and environmental factors on the growth of
the fish. Stocking density is an important indicator that
determines the economic viability of the production system
[2]. Knowing the best densities for a species is a critical factor
for good husbandry practices and creating efficient culture
systems.

Il. MATERIAL AND METHODS

Initially P. ticto, P. conchonius and R. daniconius were
collected from river Paiswani and transferred in to the
laboratory. All fish were acclimatized under laboratory and
field conditions over a week before the experiments. Initial
size of fish at the time of introduction was 1.5 to 2.0 cm and
body weight 0.8 to 1.5g per fish. For the feed trial experiment
three cemented tanks (Im x 1m x 1/2m) were selected for a
period of six months starting from September to February
2010-2011. The experimental feed (Tokyu fish feed (5g) with
1000 Culex mosquito larvae) was applied twice a week at a
rate of 5% (5g) of the body weight over a six month trails. The
density of each species was maintained 50 fingerlings in the
tank. Ten fish were randomly selected from each tank; the
weight (g) was taken by a digital balance (Citizen CTG 302)
and the standard length (cm) from the tip of the snout to the tip
of the caudal peduncle by placing the fish in a Petri dish on a
normal scale.

The field culture methods of fish were adopted [1], [7], [8].
The fish were harvested from tanks and their final length and
weight were measured. The survival rate was estimated as
follows:

(No. of fish harvested)

Survival rate (SR %) = Initial no. of fish

x 100

The physico-chemical parameters such as water
temperature, dissolved oxygen (DO), pH and total hardness
(calcium and magnesium) were monitored weekly throughout
the experimental period. Water quality parameters were
analyzed using standard methods [4]. The pH was taken by pH
meter (ESICO MADEIN 1010) and temperature by Mercury
thermometer (accuracy 0.5). The variation in length gain (cm)
and weight gain (g) of the fish under treatments over a six
month were tested using bivariate analysis. Significant results

108



International Journal of Biological, Life and Agricultural Sciences
ISSN: 2415-6612
Vol:8, No:2, 2014

(P = 0.05) were further tested. Statistical analysis of raw data
was calculated using SAS-JMP (USA) Software 9.03 version.

I1l. RESULTS

The highest length and weight were recorded in R.
daniconius whereas the lowest of P. ticto. The weight and
length increases during study period in all observed fish
(Table 1). The minimum survival was observed in P.
conchonius and the maximum was in R. daniconius (Table II).
The value of all observed physicochemical parameters like
average temperature ranges from 18.24°C to 27.97°C, pH 7.38
to 7.57, DO 4.52 to 7.18 and total hardness 338 to 365 (Table
.

A. Fish Growth

1. Temperature

The significant differences were found in average weight of
P. ticto 1.7031, P. conchonius 2.0523 and R. daniconius
2.9351 respectively. The growth of fish was stopped below
18.24°C where as unchanged at 32°C. P. ticto, P. conchonius
and R. daniconius has gained higher body weight 13.94g,
15.04g and 20.65g under average temperature ranges from
18.24°C to 27.97°C respectively (Table 11). The comparison of
means of body weight in different water temperatures (Tables
I, 1) indicated that the water temperature ranges,
significantly affected the average body weight gain of the fish.

TABLE |
OBSERVATIONAL REVELATION OF FISH RECORDING TO LENGTH AND WEIGHT
IN EXPERIMENTAL CONDITIONS (CEMENT TANKS) N =10

3.pH

The impact of pH on the survival of fish depends on
ecological and climatic factors which play an important role in
the process of eating of mosquito larvae. The growth of all
fish was significant increases on pH 7.38 to 7.57. The
comparison of means of body weight in different pH value
(Tables 11, 1) indicated that the pH ranges significantly
affected the average body weight gain of the fish.

4. Dissolve Oxygen

All fingerlings were successfully grown in the tanks
environment at DO 4.52 to 7.18. The survival rate of P. ticto
was 94.11, P. conchonius 82.35 and R. daniconius 100 % at
optimal DO level. The comparison of means of body weight in
different DO level (Tables II, Il) indicated that DO ranges
significantly affected the average body weight gain of the fish.

TABLE 111
PHYSICOCHEMICAL PARAMETERS DURING THE CULTURE PERIOD IN TANK
ECOSYSTEM
Year 2010 - Temperature pH DO* Total
2011/ Month hardness*
September 27.970C 7.57 452 365
October 27.21°C 7.50 6.23 352.68
November 24.26°C 7.46 6.12 342.68
December 21.15°C 7.42 7.18 338.64
January 18.24°C 7.38 6.18 340.62
February 24.28°C 7.44 7.14 352.72

Month P. ticto P. conchonius R. daniconius
Length Weight Length  Weight Lengt Weight

02 em) @ em) @  hem) (@
Stocking 1.88 0.71 1.85 0.75 1.92 0.80
September 227 1.30 2.49 1.69 2.60 1.98
October 2.65 2.29 3.65 2.10 2.89 2.33
November 3.30 2.32 4.58 2.15 4.68 3.04
December 4.05 2.36 5.10 2.65 5.20 4.10
January 4.85 3.00 5.66 3.20 5.81 4.68
February 5.49 3.38 5.82 4.00 6.38 5.32

2. Total Hardness

The fish were found to be well adapted to extreme
conditions of the water. The growth of all fish was
significantly increased at total hardness 338 to 365. The
comparison of means of body weight in different water
hardness (Tables II, Ill) indicated that the water hardness
significantly affected the average body weight gain of the fish.

TABLEII
GROWTH PERFORMANCE OF LARVIVOROUS FISH
Parameters P. ticto P. conchonius R. daniconius
Mean initial weight (g) 0.71 0.75 0.80
Final weight (g) 14.65 15.79 21.45
Weight gain (g) 13.94 15.04 20.65
Survival rate (%) 94.11 82.35 100

APHA (1998) 28-30 6.5-9.0 5-8 300
(* = Milli gram per liter)

Bivariate Analysis of Length and Weight

The bivariate analysis between weight and length of the fish
was statistically investigated in field. The parametric model is
given in Table IV.

TABLE IV
BIVARIATE ANALYSIS OF LENGTH AND WEIGHT OF P. TICTO, P. CONCHONIUS
AND R. DANICONIUS

Field
P. ticto P. conchonius R. danconius
SE 0.071247 0.173557 0.084476
t 15.23 6.69 17.49
Correlation  0.991488 0.9581 0.9935
R- square 0.983049 0.917991 0.987089
P. ticto - Weight = -2.38602 + 1.0851447* Length

P. conchonius - Weight= -3.212624 + 1.161346> Length
R. daniconius - Weight = -3.967631+1.4772715* Length

Relationship between Length and Weight of Fish in Field
Condition

The statistical analysis has revealed that there are positive
and highly significant correlations (0.9914), (0.9581) and
(0.9935) between length and weight of P. ticto, P. conchonius
and R. daniconius respectively. The regression was significant
at 5% level of probability. If the length of P. ticto is increased
by 1 cm. the weight of fish is enhanced by 1.08g i.e., the
increase of 8.51 per cent, in case of P. conchonius 1.17gms
i.e., increase of 16.13 per cent and in R. daniconius 1.48gms
i.e., increase of 47.72 per cent respectively. Further this model
shoulders 98 per cent of the variation in weight due to length.
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Thus, it is concluded that as the length increases, the weight of
P. ticto, P. conchonius and R. daniconius also increases
respectively.

The distribution of length pattern was observed Q; = 2.555
(25%), Q, =3.675 (50%) and Qs = 5.01 (75%) in the tanks.
The mean and the range were observed 3.7668 and 2.4468-
5.0898 respectively. The coefficient variation was 33.41 per
cent.

The distribution of weight pattern for this fish was observed
Q = 0.20425 (25%), Q, =1.74 (50%) and Q; = 3.095 (75%) in
the cemented tanks. The mean and the range were observed
1.7031 and 0.2568-3.1495 respectively. The coefficient
variation was 80.91 per cent.
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Fig. 1 Growth pattern of P. ticto fingerlings

The distribution of length pattern was observed Q; = 3.36
(25%), Q. =4.84 (50%) and Q3 = 5.33 (75%) in the tanks. The
mean and the range were 4.45 and 3.2102-5.6897 respectively.
The coefficient variation was 26.54 per cent. The distribution
of weight pattern for this fish was observed Q; = 0.1885
(25%), Q, =2.375 (50%) and Qz = 3.4 (75%) in the tanks. The
mean and the range were observed 2.0523 and 0.3952-3.7094.
The coefficient variation was 76.93 per cent.
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Fig. 2 Length and weight performance of P. conchonius

The distribution of length pattern was observed Q; = 2.8175
(25%), Q, =4.94 (50%) and Q3 = 5.9525 (75%) in the tanks.
The mean and the range were observed 4.5933 and 2.9727 to
6.2138 respectively. The coefficient variation was 33.61 per
cent. The distribution of weight pattern for this fish was

observed Q; = 0.2242 (25%), Q, = 3.57 (50%) and Qz = 4.85
(75%) in the tanks. The mean was 2.9351 and the range was
0.5845-5.2858. The coefficient variation was 76.31 per cent.
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Fig. 3 Length and weight performance of R. daniconius

IV. DISCUSSION

The growth bar of this study demonstrated a gradual phase
of growth in all the treatments. However, at points where the
treatment growth bars space could be due to recorded low
speed growth. For instance, growth of fish in treatments
decline in the month October and November and assumed a
gradual increasing growth till the experiment was terminated.
Growth of fish is normally found to be exponential over
periods of six month or less [17], as was found for fry elevate
in this study

Intra specific variation in fish can be expressed in their
morphological, physiological or biochemical characteristics
[12] as well as in the growth rate [10], [11]. As the age of the
fish fingerling increased, the variation in size of the group
increased. In addition, the size frequency distribution of the
fingerling was found to be twisted to the left. The best
performance in respect of growth and survival, exhibited by
fingerlings in this study, when reared exclusively on natural
live prey substantiates [18]. The different homemade feed like
whole-wheat bread, vegetable peelings and alternative live
feeds like water fleas, Tubifex or sludge worm, mosquito
larvae and chopped earthworm were useful for fish culture [8],
[16], [19]. The best result in growth and survival of Cyprinus
carpio larvae was found with cultured live prey organisms [5].
The living Tubifex was the best feed for guppy for increasing
the growth and colouration and utilized the living organisms
more efficiently than the artificial diet [13]. The increasing
rearing density in fry O. niloticus resulted in heterogeneous
growth rates and reported that feed conversion ratios, specific
growth and survival rates were not affected by different
stocking densities [3].
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