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Abstract

Eighty-four days feeding trial experiment was conducted to investigate the effects of different starter feeds on growth
performance and survival of gold gouramis fry, Trichogaster trichopterus. Four diets (Aller aqua, Artemia, Daphnia
and Fish meal) denoted T1, T2, T3 and T4 were fed at five percent body weight to fish samples. One hundred
hatchlings of Trichogaster trichopterus were stocked per treatment and replicated thrice. Growth performance,
survival and water quality parameters were determined according to standard procedures. Data collected during the
study were analyzed using Statistical Package for Social Sciences (SPSS), Version 11 (2001) and Statistical Analysis
Software (SAS), Version 8 (2001). Duncan’s Multiple Range Test was used to compare the differences among the
means. Mean weight gain (MWG) of fish fed T3 (1.72g) gave a significant growth rate p<0.05 than other treatments.
Specific growth rate of T3 varied significantly p<0.05 compared to other treatments. Survival of T3 (36%) was
significantly higher p<0.05 than other treatments. Dissolved oxygen (7.5¢/1) of T1 was significantly different than T2,
T3 and T4 pH of T1 and T4 was significantly different from other treatments. It is evident that among the diets fed to
the fish samples, T3 gave the best growth performance and survival.
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Introduction

There are many diverse species of fishes with varying colours, shapes and sizes that are kept in homes and
public places for recreational and aesthetic purposes. Ornamental fishes are highly prized fish due to their
beautiful coloration and aesthetic value attributed to them. In recent years, there is tremendous increase in
ornamental fish trade due to foreign earnings accrued from the sector. Incidence of pest, diseases, poor
quality feed and water are great threats faced by fish hobbyists keeping ornamental fishes.

Several studies on culture and feed utilization had been conducted and the findings have been found to be
beneficial in raising diverse species of gourami. Mukti et al., (2023) reiterated development and culture of
kissing gourami to reduce the dependence on natural catches and further reported in their study how feeding
with different protein levels significantly affected absolute weight growth, protein efficiency ratio and feed
efficiency. Azrita et al., (2023) cultured quality giant gourami (Osphronemus goramy) by formulating diet
enriched with coconut water, palm sap sugar and mushroom and reported that it affected the amino acid
composition of the diet, whole-body carcass of giant gourami juveniles, growth coefficient, feed utilization,
body indices and gut micromorphology size. Nurkartika and Junianto (2021) attributed slow growth of
gourami in their study to imbalance of amino acid composition of the experimental feed and concluded that
amino acid especially lysine can help the growth of gourami by adding it to commercial feed. Budi et al.
(2015) carried out a study on growth response and feed utilization of giant gourami (Osphronemus
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goramy) and reported that feed supplemented with recombinant growth hormone will experience increased
growth and dietary utility compared with gourami given the same feed without supplementation. Bano et
al., (2020) observed in a study that plant sources such as marigold, china rose and rose petals have been
proved to be effective carotenoid sources for coloration in fish. The study further explained marigold petal
meal as a natural carotenoid source which is considered to be the best to obtain the appropriate growth,
coloration and other behavioural activities in Trichogaster fasciata. Hence, this study was designed to
investigate the growth performance and survival of Trichogaster trichopterus fed different starter diets.

Materials and Methods

The Study Area

The study was carried out at the hatchery unit of Brown Fisheries farm Lagos. The room temperature of the
hatchery unit ranged between 25°C and 30°C. The latitudinal and longitudinal coordinate of Lagos where
the study was conducted is 6° 28°N, 6°31°S and 3° 3°W, 3 ° 9’E (Google World Map, 2020).

Breeding of Trichogasters trichopterus

The broodstock were paired in a 1.8m x 0.3m x 0.3 m and 60 litres water capacity rectangular glass tank.
The tank was filled with water and elodea weed (Elodea Canadensis) was used as a substrate for the
breeding. After twenty-four hour, the paired showed signs of readiness to spawn by forming bubbles on the
water surface. Seventy-two hours after, the broodstocks spawned and the eggs attached to C. demersum.
Twenty-four hours after spawning, the eggs hatched forming clusters on the surface of the water. The
broodstock \ was removed to prevent predation on the fry. The hatchlings were feeding on the yolk in their
yolk sac for three days.

Experimental Procedure

Feeding trial experiment was conducted for twelve weeks. One hundred fry of T. trichopterus were
distributed into four treatments and replicated thrice. Fish samples were fed once daily (08.00am) to
satiation. Fish biomass was determined every two week by using sensitive weighing balance MH-999
(0.01grams to 600 grams) and new weight was used to determine the quantity of feed to be given to the
fish. Water quality parameters such as dissolved oxygen, pH, ammonia and nitrite were monitored
according to procedures described by Boyds (1990).

Experimental Diet

Fry were fed with experimental diets: Aller aqua (starter Feed 0.00 grams), Fengai Artemia (Shell free)
and Fish meal (82%cp) were purchased from animal feed market called Oko Oba, Agege, Lagos. Daphnia
were collected from canals and cultured inside water inoculated with green algae.

Growth Parameters of the Fish

Growth parameters such as Mean Weight Gain (MWG), Specific Growth Rate (SGR) and Survival Rate
(SR) were calculated after feeding trial experiment.

MWG =W2 - W1

Where,

W?2= Mean Final Weight of the fish

W1= Mean Initial Weight of the fish

SGR=InW2-InW1/T2-T1

Where,

W2 = Mean final weight

W1 = Mean initial weight

T2 = Final day of the feeding trial experiment
T1 = Initial day of the feeding trial experiment

Analysis of Proximate Composition
Proximate compositions of the diets (crude protein, crude fat, crude fibre, moisture contents and ash) were
determined according to the procedures described by (AOAC, 2005).
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Statistical Analysis
All data are presented as mean values. Data were analysed using one-way analysis of variance (ANOVA)
followed by Duncan multiple range test. Difference were considered significant when P<0.05.

Results

The proximate composition of the experimental diets is presented in Table 1. The analysis revealed that
crude protein of T4 (82.42%) fed to experimental fishes was significantly higher P<0.05 than other
experimental diets. Crude fibre content was significantly higher P<0.05 in T2 (6.34%) than T1, T3 and T4
respectively. The value recorded for crude fat showed a significant difference P<0.05 in T4 (39.4%)
compared with other treatments. Proximate analysis further indicated that ash (4.66%) and moisture content
(10.50%) in T4 were significant different P<0.05 than other treatments.

Growth parameters of T. trichopterus fed different experimental diets are summarized in Table 2. MWG
was significantly attained P<0.05 in T3 (1.72g), while the least MWG was recorded in T1 (0.84g). In the
same trend SGR of T3 (2.67) varied significant P<0.05 compared to other experimental diets. SR of T3
(36%) was significantly higher P<0.05 than other treatments.

Results of water quality monitoring are shown in Table 3. Dissolved oxygen for T1 (7.5mg/l) was highly
significant P<0.05 from other water media. pH of T2 (6.3) varied slightly significant P<0.05 from T1 (7.7),
T3 (7.6) and T4 (7.7) respectively. Ammonia level of T1 and T4 (1.04 mg/l and 1.06 mg/l) were highly
significant P<0.05.

Table: 1 Proximate Compositions of Starter Diets

Diet/ Parameters T1 T2 T3 T4

(Aller Aqua) (Artemia) (Daphnia) (Fish Meal)
Crude Protein (%0) 56.48 61.07 58.84 82.42
Crude Fat (%) 9.32 32.42 15.39 39.4
Crude Fibre (%) 4.05 6.34 0.01 3.31
Ash (%) 3.50 5.58 0.01 4.66
Moisture 2.39 7.42 0.08 10.50

Content (%)

Table 2: Growth Parameters of T. trichopterus Fed Different Starter Diets

Tl T2 T3 T4

(Aller Aqua) (Artemia) (Daphnia) (Fish meal)
Parameters
Mean initial average weight (g) 0.01 0.01 0.01 0.01
Mean final average weight (g) 0.85 0.88 1.73 1.67
Mean weight gain(g) 0.84%¢ 0.87° 1.722 1.662
Specific growth rate (%) 2.29° 2.31° 2.67°2 2.6432
No of stock 300 300 300 300
No of mortalities 211 206 192 225
Survival rate (%) 29.6 31.3 36 23.6
Experimental period (days) 84 84 84 84

Mean with the same superscript are not significantly different
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Table 3: Water Parameters of the Culture Media

Parameters Water T1 T2 T3 (Daphnia) T4 (Fish
source (Aller Aqua) (Artemia) meal)

Dissolved oxygen (mg/l) 5.0 7.5 2.0¢ 3.0° 1.9¢

pH 6.5 7.78 6.3 7.62 7.7°

Nitrate (mg/l) 2.0t 5.0 2.0b 2.0b 5.0

Nitrite(mg/1) 0P 0.10 0P 0P 0.10°

Ammonia (mg/l) 0° 1.042 0.01° 0.01° 1.06°

Mean with the same superscript are not significantly different

Discussion

This study evaluated survival and growth response of T. trichopterus to different starter diets. It was
observed that the values obtained for each of the composition did not translate to growth performance.
Results revealed that T3 (live foods-daphnia) gave the best growth performance. Though, among other diet,
with reference to proximate analysis, fish meal had the highest crude protein. Nutritionally, it would be
expected fish fed with fish meal having the highest crude protein would give the best growth performance,
instead live food gave the best growth performance. This nutritional trend agreed with Kolkovski (2001)
who suggested that the live foods consumed by larvae contain gut neuropeptides, nutritional growth factor
and enzymes that enhance digestion. The author further observed autolysis as a factor that activate larval
endogenous digestive enzymes. of growth performance and survival of gold gouramis (T. trichopterus)
larvae fed different starter diets. The variation in the mean weight gain among the treatments can be
attributed to different nutrients in the starter diets fed to T. trichopterus. Significant growth performance
and response to different diets was achieved by T3 fed live foods (daphnia). This finding corroborate with
Kolkovski (2001) who compared growth and survival rate by feeding larvae of Bagrus bajad with daphnia
and commercial feed. Similarly, Safina et.al, (2012) reported that Clarias garipenius larvae fed (Artemia
nauplii) showed better specific growth rate (SGR) and total length (TL), compared to fish meal and maize
bran fed to the fish. The specific growth rate obtained from this experiment for T4 diet was 2.64grams for
the experimental period. Nyina-Wamwiza et.al,(2007) reported a SGR of 2.80grams using fish meal diet
for feeding Clarias garipenius larvae. The variation in SGR can be attributed to the duration of experiment
and experimental diets fed to the organism.

This study showed that daphnia (live food) gave a significant growth among other starter diets fed fry of
gold gouramis (T. trichopterus). According to Pillay (1993), enzymes of prey stimulate proteolytic
activities in the fish larvae. In this context, Daphnia (live food) had the best growth performance even with
the fact that crude protein is 58.84% which is lower than those of fish meal and Artemia (82.42% and
61.07%). In line with Pillay (1993), Daphnia encouraged more food ingestion and utilization of nutrients,
consequently improved growth performance and survival by stimulating the proteolytic activities in the
larvae of T. trichopterus.

There was variation in water quality from the experimental culture tanks. The temperature ranged of 25°C
and 30°C was optimum for the growth of gouramis larvae. The pH in the tanks ranged from 6.3 to 7.7.
These values are within the safe level of pH6.5 to 9.0 reported by (Cheah et.al, 1985). The dissolved oxygen
value ranged from 1.9 to 5.0 mg/l, this could explain the higher percentage mortality rate observed in fish
fed with fish meal, which is also in consonant with (Okey-Wokeh et .al., 2020). Similarly, Yakubu et al.,
(2015) observed poor growth performance and mortality due to low dissolved oxygen level in the culture
media. . The ammonia values which ranged from 0.01 to 1.06 mg/l showed variations in treatment tanks.
These values were above the required concentration in rearing T. trichopterus (Cheah et.al, 1985). This
possibly explain higher mortality rate recorded in T4 which is in consonant with the observation reported
by (Yakubu et.al, 2015) where higher mortality were recorded as a result of increase in ammonia level in
culture of Clarias gariepinus. The nitrate level in all the treatment tanks were above optimum required level
of <0.5mg/I for culturing of T. trichopterus while the nitrite level were significant lower in all the treatment
tanks at <0.5mg/| for culture of T. trichopterus as reported by (Cheah et.al, 1985).
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Conclusion
It is evident from this study that T. trichopterus fed with live food (daphnia) gave the best growth rate than
other diets used in the experiment.
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