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Investigations on the Potential of Marine
Copepods (Acartia tonsa) as Starter Feeds for
African Catfish (Clarias gariepinus) Larvae
Abstract
This study investigated the effects of marine copepods, Acartia tonsa as live feeds
on the survival and growth of Clarias gariepinus larvae in the hatchery. A total
number of two hundred newly hatched larvae were fed for three weeks. The fish
were assessed for survival, growth and nutrient utilization on weekly basis. The
results obtained indicated that there was no significant difference (P>0.05) in the
physico-chemical parameters of the water in the study period. The values of the
water were within the ideal range for aquaculture practice. The microbial analysis
of the experimental waters indicated the presence of total heterotrophic bacteria,
vibrio, total coliform and Salmonela/Shigella. However, total coliform count and
Salmonela/Shigella were less than thirty (<30) in all the water samples. Survival
rate (%) and growth of the fish significantly (P<0.05) increased as the experimental
period increased. Moreover, there was steady reduction of the microbial flora as
the fish gets older. The condition factor was less than one in all the treatments at
the end of the third week. An indication that Acartia tonsa can serve as a starter
feed for C. gariepinus larvae.
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Introduction
Live feeds are phytoplankton and zooplanktons eaten by fish,
they are readily available and mobile in the fish environment
so as to be consumed by fish larvae [1]. They are main part of
the diet for fish larvae especially marine fish and can provide
the nutritional requirements of fish larvae [2]. They are refers to
as “living capsules of nutrition”, because they contain essential
nutrients such as proteins, lipids, vitamins, carbohydrates, amino
acids, minerals and fatty acids. The nutritional content and
composition of fresh water zooplanktons determines the growth
and survive of fresh water fish larvae and fry [3]. Live feeds are
said to be better than artificial diets in feeding of fish larvae.
Adewumi [4] noted that poor growth and survival of fish larvae
fed artificial diets have been attributed to the tenderness of the
digestive track of the fish. Although feeding habits differ among
fishes, all fish require protein rich live feed for proper growth,
survival and productive breeding. The presence of live feed is
very essential in the survival and growth of fish larvae, fry and
fingerlings [5].
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Acartia tonsa is a type of copepod. Their nutritional content is
said to meet up the requirements for growth and survival of
fish larvae and fry [2]. They are very important in global fish
production and as at 1999, their support for capture fishery was
about 92 million tones. When combined with artemia/rotifer,
Acartia tonsa enhance survival and growth of fish larvae and
similar result of better growth and survival was also reported for
exclusive feeding of Acartia tonsa to fish larvae [6]. The size of
the Acartia tonsa determines its acceptability by the fish larvae
[7]. They have high nutrient levels, their protein and free amino
acid concentrations are higher than that of cultured Rotifers and
Artemia, with balanced amino acid composition [8].
The C. gariepinus is a preferred fish for aquaculture for so many
reasons which include growth rate, good market price, hardiness,
easy to breed, etc., and this has made it a subject of investigation.
Some of the studies on C. gariepinus include its nutrition and
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production of its fingerlings [9]. Hatchery production of larvae
as against capture fisheries has become a routine operation in
modern aquaculture and the highest mortalities during rearing
of C. gariepinus have been observed between the larvae and
fry stage. The first important stage in the life of the larval is the
transition stage, from the endogenous to the exogenous feeding
and live food is a necessity for the C. gariepinus at this stage
[10]. This study therefore investigates the potential of marine
copepods Acatia tonsa as a starter live feeds for C. gariepinus
fish.

Materials and Methods
Study area
The project work was carried out in the hatchery unit of the
University of Port Harcourt, Choba Campus, Rivers State, Nigeria.
Port Harcourt the capital of Rivers State lies between longitude
4° and 6° East at Greenwich median and 7° and 8° of the Equator
The climate of the study area is sub-tropical and characterized by
high atmospheric temperature of 27.5°C and relative humidity
fluctuating between 70-90% .The annual rainfalls of the Niger
Delta is between 2000-3000 mm per year [11]. Dry season lasts
for about six (6) months between November-April with occasional
rainfall. Generally, rainfalls throughout the year in Niger Delta
particularly Port Harcourt.

Stock density
A total of 200 larvae of 4.8 ± 0.16 mg weight and 6.16 ± 0.30
mm lengths were transferred to each of the experimental tanks
(40 × 25 × 25 cm3) that were properly labeled. The weight was
obtained by the use of a Rohr sensitive electric weighing balance
(Model no 3002N, by Want Instrument Co. Ltd., Shanghai, China).
A wet filter paper was placed in the balance and reduced to zero,
twenty five larvae were collected randomly from the hatchery
at the end of endogenous feeding and placed at the zero
weight filter paper and the weight was taken, and its average
determined. This was repeated five times, and the average of the
results of the five sets was taken as the weight of the individual
larvae in the hatchery. Five set of five larvae each was measured
using a transparent millimeter calibrated ruler and a magnifying
hand lens. The average lengths of each of the sets were taken
and the mean of the various set was taken as length of each larva
in the hatchery. Feeding commenced 12 h after stocking.

Physico-chemical parameters
The temperature was taken by the use of mercury in glass
thermometer calibrated in degree centigrade (0-100°C). The
thermometer was immersed in the experimental water column
and was allowed to stand for 5 min. The reading was taken
immediately the thermometer was removed from the water. An
average of three (3) measurements was taken per tank, during
reading. The pH value of the water was determined by the use of
a pH meter, pocket pen pH meter model 700, made in Japan. The
dissolved oxygen (D.O), ammonia and Nitrite were determined
using a 9-series multi-parameter water quality meter (Bante
980 Precision Meter, Bante Instruments, Beijing China) Version
Number: 2009070200. The ammonia, nitrate and nitrite test was
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conducted using La Motte Aquaculture test kit MODEL AQ-4,
CODE 3635-04, Chester town, Maryland, 21620. USA.

Feeding and evaluation of growth parameters
The larvae were fed 10% of their body weight of feeds per day.
They were fed six times daily.
The length of the fish was measured by the use of a transmitted
millimeter calibrated ruler and a magnifying hand lens. The initial
larva length was 6.16 + 0.30 mm and measurements were done
at days 7, 14 and 21.
While the weight was determined by the use of an electric
sensitive weighing balance (model: 3002N, No.110628014, made
in Shangai, China by Wart Instrument Co. Ltd). The initial larva
weight before stocking was 4.8+0.16 mg and weighing was done
at 7, 14 and 21 day.
The survival of the larvae during the trial rate was determined
using the formulal:
% survival rate =

final number of larva
x 100
initial number stocked

Specific Growth Rate (SGR) [12]: This was calculated using:
InWt − InWo
t
Where: W1=Final body weight, Wo=Initial body weight, t=Time
(days)
SGR =

The Condition Factor (K) [13]: This was calculated using the
formula:
Weight gain ( g )
x 100
Fish weight ( g )

W=Weight (g) and L=Length (cm)
Percentage Weight Gain (PWG) [14]
Weight gain ( g )
x 100
Fish weight ( g )

Absolute growth rate (AGR) [15]
Final wt - Initial wt
Growth Period

Daily weight gain (DWG)
Final Length − Initial Length
[14]
Days

Average daily length gain (ADLG) [15]
Final Length − Initial Length
Days

Relative weight gain (RWG) [16]

Final wt − Initial wt
Initial weight

Proximate analysis
Proximate analysis was conducted to determine the percentage
composition of the test feeds, using the standard of analysis of
the Association of Official Analytical Chemist [17].
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Microbiological analysis
The total number of coliforms, Salmonella shigella and Vibro sp.
in a water sample was determined by the most probable number
(MPN) test [18].

Statistical analysis of data
Statistical analysis was carried out on all data using the SPSS
VERSION 12 for windows. Data was pooled by treatment and
presented as mean + standard deviation (SD) and standard error
(SE).Data was analyzed for treatment effect by one way analysis
of variance (ANOVA). The Turkey Post hoc test was used to 95%
confidence level to produce specific information on which means
are significantly different from each other.
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Table 1 Values of physiochemical parameters of water in the
experimental container (Mean ± SD).
Experimental Weeks

Parameters

Week 1

Week 2

Week 3

Temperature (°C)

27.85 ± 1.15

27.49 ± 1.29

27.96 ± 1.34

pH

6.11 ± 0.45

6.13 ± 0.48

6.26 ± 0.19

Dissolved Oxygen
(mg/l)

6.32 ± 0.16

6.37 ± 0.16

6.09 ± 0.11

NH3

0.00 ± 0.00

0.00 ± 0.00

0.00 ± 0.00

Nitrate

0.00 ± 0.00

0.00 ± 0.00

0.00 ± 0.00

Nitrite

0.00 ± 0.00

0.00 ± 0.00

0.00 ± 0.00

Results

Table 2 Growth response in C. gariepinus fry fed experimental diets for
21 days (Mean ± SD).

Physiochemical parameter of water in
experimental tanks

Experimental Weeks
Week 1
Week 2
Week 3
Final Length (mm)
2.86 ± 0.56a 5.433 ± 0.56 b 27.51 ± 4.73 c
Final Weight (g)
11.20 ± 3.46 a 30.20 ± 6.55 b 70.20 ± 6.00 c
Survival (%)
81.00 ± 9.01 c 67.667 ± 2.92 b 65.53 ± 11.33 a
Specific Growth Rate (%) 9.913 ± 1.06 a 13.87 ± 0.53 b 12.76 ± 0.41 b
Condition Factor
1.87 ± 0.04 b 2.49 ± 0.63 c 0.19 ± 0.01 a
Daily Weight Gained (g) 0.14 ± 0.01 a 0.08 ± 0.01 a 0.03 ± 0.02 a
Percentage Weight
58.25 ± 12.93 a 87.44 ± 0.82 b 93.57 ± 0.52 c
Gained
Absolute Growth Rate 1.12 ± 0.33 a 2.39 ± 0.19 b 3.34 ± 0.28 c
Average Daily Growth
0.41 ± 0.08 a 0.39 ± 0.05 a 1.30 ± 0.22 b
Rate
Relative Weight Gained 1.64 ± 0.48 a 6.94 ± 0.54 b 14.63 ± 1.25 c

The result of the physicochemical parameters of water in
experimental tanks is shown in Table 1. There were no significant
difference (P>0.05) in the values of temperature, pH and
dissolved oxygen of the water in all the experimental tanks.
While ammonia, nitrate and nitrite were 0.00 (zero) in all the
experimental waters.

Growth response in C. gariepinus fed
experimental diets
The growth responses of larvae to the experimental diets are
shown in Table 2. The final length and weight of the larva differs
significantly (P>0.05) within the experimental period. The highest
value of length and weight were recorded in the third week
and the lowest values were observed in the first week of the
experimental period. The percentage survival differs significantly
(P<0.05) among the experimental period. The highest survival
rate was recorded in week 1, while the lowest percentage survival
was recorded in week 3. The specific growth rate of the larvae
also differs significantly (P<0.05) among the experimental period.
The highest rate was recorded in week 2 and the lowest in week
1. The condition factor differs significantly (P<0.05) among the
larvae fed with Acartia tonsa in the experimental periods. There
were significant differences (P<0.05) in percentage weight gain,
absolute growth rate and relative weight gained among the larvae
fed experimental diets during the experimental period. There
was significance difference (P<0.05) in average daily growth rate
in C. gariepinus fed Acatia tonsa.

Microbial analysis of water in experimental
containers
The experimental water for the larvae fed Acartia tonsa during
the periods of the experiment was analyzed for the four microbial
floras (Table 3). There were 5.0 × 102 total heterotrophic at the
end of the first week. At the end of the second week, Total
heterotrophic count was 3.5 × 102 cfu/ml and it reduced to 2.963 ×
102cfu/ at the third week. The counts of the other three microbial
flora (Vibro Count, Total Coliform Count and Salmonela/Shigella)
were less than thirty (<30) in the experimental waters.
© Under License of Creative Commons Attribution 3.0 License
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Means within the same row with different superscript are significantly
different (P<0.05)
Table 3 Microbial analysis of water in experimental containers.
Experimental Weeks
Week 1
Week 2
Week 3
Total Heterotrophic Count (cfu/ml) 5.00 × 102 3.50 × 102 2.65 × 102
Vibro Count (cfu/ml)
<30
<30
<30
Total Coliform Count (cfu/ml)
<30
<30
<30
Salmonela/Shigella (cfu/ml)
<30
<30
<30
Parameters

Discussion
The application of copepods as live feed in larviculture has been
developed since 1980s [19]. In nature, copepods is probably the
most important factor in the diet of marine and fresh water fish
larvae, so it could generally be concluded that the nutritional
composition of copepods satisfy the requirements of fish
larvae [3]. Many studies showed that using copepods alone or
in combination with rotifers or Artemia, improved the growth,
survival rate and frequency of normal pigmentation of fish larvae
when compared to using only rotifers or Artemia, as reported
for Atlantic halibut (Hippoglossus hippoglossus), Golden snapper
(Lutjanus johnii), grouper (Epinephelus coioides)) and Australian
seahorse (Hippocampus subelongatus) [5,11,20]. In this study,
using the calanoid copepods (Acartia tonsa) during larval first
feeding period of C. gariepinus larvae resulted in a better survival
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and growth, of the fish. This result is in line with the observations
made in Atlantic cod (Gadus morhua) larvae), where a better
growth and stress tolerance, were observed [21]. Also, the
same growth response was observed in Ballan wrasse (Labrus
bergylta) larvae [22].This can be due to superior nutritional value
of Acartia and higher digestibility in comparison to enriched
rotifer and Artemia [4]. Furthermore, small sizes (<100 μm) of
nauplii and/or first copepodite stages can make them become a
first feed for small larvae with small mouth gape. With zigzagging
swimming pattern, most copepod nauplii and copepodites
strongly stimulated the feeding behavior of fish larvae [23,24].
At the end of 21 days experimental period, growth and survival
obtained in larvae fish were significantly higher, indicating that
feeding of fish with copepods resulted in an increased larval
development and satisfactory survival rates, as corroborated
by advanced morphological changes and dark pigmentation.
This same trend was observed in dusky grouper (Epinephelus
marginatus), larviculture fed with Acartia tonsa in a semi
intensive conditions [25]. Pigmentation is also an important
parameter for fresh water fish larvae, indicating good health
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