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ARASTIRMA MAKALESI RESEARCH ARTICLE

The Effects of Feeding Frequencies on The Growth Performance and Life Rate in Electric
Yellow Fish Fry (Labidochromis caeruleus)

Sar1 Prenses Ciklet Yavrularinda (Labidochromis caeruleus), Ogiin Sayismin Biiyiime
Performansi ve Yasama Giicii Uzerine Etkileri

Cemal POLAT", Cetin YAGCILAR?
Abstract

Ornamental fish farming has become an important industry in the world. Ornamental fish are called living gems
because of their color, shape and behavior. Modern ornamental fish production requires a nutritionally balanced,
cost-effective and sustainable feeding process. Among the operating costs in aquaculture, the cost of feed has a
ratio varying between 40% and 60% among the total other expenses. In this study, it was aimed to investigate the
effects of meal number on growth performance and survival rate in Electric yellow cichlid fries (Labidochromis
caeruleus). 60 Electric yellow cichlid fries were stocked in 12 aquariums of 33 * 35 * 40 c¢m size established in
Tekirdag Namik Kemal University Technical Sciences Vocational School Fisheries Laboratory. The study was
carried out in 3 repetitions: 1 meal per day, 3 meals, 5 meals and 1 meal every other day, up to 5% of body weight,
by applying 4 different meals to fish. During the study, weight and height measurements were made every 30 days,
and the data obtained were evaluated at the end of the study and the effect of growth on the number of meals was
investigated. At the end of the trial, body weights were measured as 3.696 + 1.517 g, 4.757 + 1.898 g, 3.786 +
1.539 g and 3.380 £ 1.318 g, and total heights were 5.726 + 0.675 cm, 6.300 £ 0.530 cm, 5.640 + 0.776 cm and
4.562 £ 1.952 cm, respectively. No statistical difference was found between the number of meals administered in
the study in terms of average body weight gain and specific growth rate. However, according to the results obtained
in the length of the fish, a statistical difference was found between feeding 1 meal every other day and the number
of other meals. As a result, considering the fish health and feed cost, 3 times daily feeding frequency of the fish
was considered sufficient.
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Oz

Siis balig yetistiriciligi Diinya’ da 6nemli bir endiistri haline gelmistir. Siis baliklari, renkleri, sekilleri ve davranig
ozellikleri nedeniyle yasayan miicevherler olarak adlandirilmaktadir. Modern siis baligi iiretimi, besin yoniinden
dengeli, uygun maliyetli ve siirdiiriilebilir bir besleme siirecine gereksinim duymaktadir. Su {iriinleri
yetistiriciliginde isletme giderleri arasinda yem maliyeti toplam diger giderler arasinda % 40 ila % 60 oraninda
degisen bir orana sahiptirBu ¢alismada, sar1 prenses ciklet yavrularinda (Labidochromis caeruleus), 6glin sayisinin
biiylime performansi ve yasama orani tizerindeki etkilerinin aragtirilmasi amaglanmustir. 60 adet sar1 prenses ¢iklet
yavrusu Tekirdag Namik Kemal Universitesi Teknik Bilimler Meslek Yiiksekokulu Su Uriinleri Laboratuvarinda
kurulan 12 adet 33*35*40 cm biyiikliigiindeki akvaryumlara stoklanmistir. Caligma baliklara 4 farkli 6giin sayisi
uygulanarak, viicut agirliginin % 5' i kadar giinde 1 6giin, 3 6giin, 5 6glin ve giin asir1 1 6glin olmak {izere 3
tekerriirlii olarak gerceklestirilmistir. Caligma boyunca 30 giinde bir agirlik tartimlar1 ve boy dl¢iimleri yapilmig
olup elde edilen veriler arastirma sonunda degerlendirilerek biiylimenin 6glin sayisma etkisi arastirilmigtir.
Deneme sonunda viicut agirliklar sirasiyla 3.696 + 1.517 g, 4.757 + 1.898 g, 3.786 £ 1.539 g ve 3.380 + 1.318 g,
toplam boylari ise 5.726 = 0.675 cm, 6.300 + 0.530 cm, 5.640 = 0.776 cm ve 4.562 + 1.952 c¢m olarak 6l¢iilmiistiir.
Calismada uygulanan 6giin sayilar1 arasinda ortalama canli agirlik artigi ve spesifik biiylime orani agisindan
istatistiksel bir fark bulunmamustir. Ancak baliklarin boy uzunluklarinda elde edilen sonuglara gére giin asirt 1
6giin beslenme ile diger 6giin sayilari arasinda istatiksel olarak fark elde edilmistir. Sonug olarak balik sagligi ve
yem maliyeti dikkate alindiginda baliklarm giinliik besleme sikliginin 3 defa yapilmasi yeterli olarak goriilmiistiir.

Anahtar Kelimeler: Labidochromis caeruleus, Ogiin sayis1, Biiyiime performansi, Yasama orani, Canli agirlik artisi
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1. Introduction

Ornamental fish farming has become an important industry in the world. Ornamental fish are called living
gems because of their colour, shape, and behaviour. The worldwide trade of ornamental fish, wholesale, retail sales
of fresh and saltwater fish, and all materials used in the industry, is estimated at approximately US $ 15 - 30 billion
per year. Asian countries, which hold approximately 55% of the global market supply, also make a significant
contribution to their national economies through this sector (Globefish, 2021).

Countries with tropical climates, which are not economically powerful, are among the countries that generate
a great source of income through marketing aquarium fish to foreign countries by catching or breeding. Indonesia,
India, and Singapore are the leading countries with the most employees in this sector. It is estimated that around
one million people earn their living in the aquarium sector in developing world countries (Hekimoglu, 2006).

The Cichlidae family constitutes the largest family of ornamental fish. Altinkoprii (1981) reported that the
Cichlidae family had 100 genera and more than 1.000 species also, Riehl and Baensch (1985), 160 genera, and
900 species. Its natural habitats are the northwestern parts of Africa and the southern regions, Cuba, Tahiti and
Argentina, South India and Sri Lanka (Ceylon) in Asia, and the regions extending from South Texas to Central
America in the south and central America. There are 700 species in Africa, more than 200 species in America, and
3 species in Asia (Riehl and Baensch, 1985). The natural habitat of electric yellow cichlid fish is Lake Malawi,
the 9th largest lake in the world and the last of the valley lakes, located in Africa. The oxygen level is very low
after about 200 metres (Grzimek, 1972). Sir John Kirk conducted the first study carried out on Lake Malawi in
the 19th century, and later Albert Gunther and Boulenger identified many Cichlid species with their studies.
Cichlids have a single dorsal fin, the anterior part of the dorsal fin is hard-beamed, and the posterior part is soft-
beam. Its sidelines are usually in two parts. They are 5-30 cm in height and can reach a maximum length of 80 cm.
In many parts of the world, some species are grown as edible fish to meet the animal protein needs of people (Riehl
and Baensch, 1985).

Electric yellow cichlids (Labidochromis caeruleus) fish are known as a peaceful species in aquariums. Adults
can reach 10-12 cm in length. Electric Yellow Cichlids can live in the same aquarium with all cichlid species.
These fish like to live on shallow cliffs. Therefore, there should be objects in the aquariums where the fish can
hide. Since electric yellow cichlids damage the plants in their aquariums, the plants are not desired in the
environment (Alpbaz, 2000).Labidochromis caeruleus, which is the subject of the research, is known as electric
yellow cichlid among aquarists, as Blue Streak Hap (Kullander, 1997) abroad, and as electric yellow cichlid on
various websites.

Since the species belonging to the cichlid family live in various habitats, they are fully compatible with
environmental conditions and ecological characteristics and compared to other fish families. A water temperature
between 22-28°C is the most suitable value for their life. They generally prefer live baits (Tubifex, Enchytraeus
albidus, Daphnia sp., Cyclops sp., Artemia salina nauplii) (Altinképri., 1981; Riehl and Baensch., 1985). At the
same time, in closed system cultivation, it is necessary to use carotenoid-added feeds, which act as antioxidants in
biological systems and as precursors of vitamin A in the endocrine and immune system, in order for the fish to
have healthy and vibrant colors (Samli et al., 2005).

Approximate operating costs in animal production 70 % of feed costs (Samli and Onarbay, 2011). Similarly,
total feed in fish farms has a high value compared to other operating costs. This allows businesses to keep feed
costs as low as possible and reduce the cost of fish. Feeding frequency plays an important role in growth, survival
rate, water quality and treatment, especially in fish (Davies et al., 2006). Various researches have been made
according to different fish species and different numbers in their research. Mabroke et al. (2021), tilapia fish fry 1,
2,3, 4 and 5 times a day with 32% protein feed, Oz et al. (2017) Cyprinus carpio fry, 2, 3 and 5 times a day with
47.5% protein feed for 60 days; Kasiri et al (2011), Pterophyllum skalare fry with a weight of 0.87 grams per day
1, 2, 4 and every other day; Davies et al. (2006) in Heterobranchus longifilis fry with feed with 40 % protein once
a day, once every other day and twice a day and Sultana et al. (2001) in their studies; Cyprinus carpio fry ranging
from 5.61 g to 7.81 g with feed with 33% protein, which they feed at a rate of 5% of their daily body weight, 2, 3,
4, 5 and 6 times a day.
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2. Materials and Methods

2.1. Trial plan and type of fish

The research was carried out in the Vocational School of Technical Sciences aquaculture laboratory of
Tekirdag Namik Kemal University (Figure I).

Figure 1. Trial Plan

The experimental fish were obtained from a producer engaged in commercial aquarium fish farming in Istanbul.
60 Electric yellow cichlid fries (Labidochromis caeruleus) the healthiness of which were ensured, were used in
the study. Before starting our experiment, the fish were subjected to a 7 day adaptation and 10 day feed
acclimatisation process. In the research to be conducted with baby electric yellow cichlid fish, 12 aquariums made
of glass with dimensions of 100 * 33 * 34 cm were used. Aquariums were provided with both biological filtration
and aeration using central filtration. In this research, rested chlorine-free tap water was used in aquariums with a
water height of 30 cm. During the research, the temperature of the water was kept constant at 24 + 2°C through
thermostat heaters.

Electric yellow fish are timid species. They want environments where they can be kept in the aquarium. This
needs to be placed in the aquarium with materials that can be hidden such as rocks. For this purpose, one PVC
pipe is placed in aquariums. Bottom material such as sand and gravel is not placed at the bottom of the aquarium.
Thus, bottom cleaning could be carried out more quickly and without stressing the fish. In order to remove the
chlorine used by the municipality to disinfect the water for public health, the aquariums were rested for 24 hours
after they were filled. The experiment was conducted with 3 replications, using 4 different number of meals: 1
meal a day, 3 meals a day, 5 meals a day, and 1 meal every other day. Feeding of the fish took place at 9 am for 1
meal per day; at 9 am, 1 pm, and 5 pm for 3 meals per day; at 9 am, 11 am, 1 pm, 3 pm, and 5 pm for 5 meals per
day; and at 9 am for 1 meal per day.

Among the water quality values measured during the experiment, salinity was recorded as 289.6 ppm, TDS
481.9 ppm, conductivity 628.3 uS, aquarium temperature 26.3 °C, ambient temperature 27.4 °C, ambient humidity
69.3, pH 8.0 and Oxygen 10.0.

2.2. Trial feed used

Commercial Dainichi Veggie Fx brand herbal 1 mm size sinking feed was used in feeding fish, and the
nutritional content of the feed used is given in Table 1. The fish were fed to 5% of their live weight. The bottom
was cleaned twice a week, equal to one-third of the aquariums, and the water equivalent in temperature to water
in the aquariums was added to the aquariums to remove the feed residues and facces accumulated in the aquariums.
The weight measurements of the fish used in the experiment were made every 20 days with an AND brand digital
scale with an accuracy of 0.01 g (Figure 2). Length measurements were made with a plastic ruler. When weighing,
the fish were placed in a container (with the tare determined) with water from the aquarium of the given fish, and
they were then weighed one by one. On the weighing days, the fish were not fed, and the weighing days were not
included in the experiment period.
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Table 1. Nutritional content of the feed used

Crude protein Crude oil Crude fiber Moisture Ash

39 5 4 9 12

In order to evaluate the data obtained at the end of the experiment;
Xo= Average body weight per trial (g)

Xi1= Average body weight at the end of the trial (g)

Yo= Average height per trial (cm)

Y= Average height at the end of the trial (cm)

d= Trial period (days)

Average live weight gain (g) = X1-Xo

Average height increase (cm) = Y1-Yo

Proportional growth rate (weight) (%) = (X1-Xo) / Xo x 100
Proportional growth rate (height) (%) = (Y1-Yo) / Yo x 100

Daily absolute height increase (cm) = (Xi-Xo) / d

Daily absolute body weight gain (g) = (Y1-Yo) / d

Specific growth rate (%day™") = ((InXi-InXo) / d) x 100 (Celikkale, 1994) formulas are used.

Figure 2. Individual weight measurement

2.3. Statistical analysis

IBM SPSS Statistics 25.0 package program was used for the statistical analysis of the data obtained from the
analyzes, and analysis of variance (One-Way Anova) was applied in the multi-group comparisons and the differences
between the averages were determined by the Tukey Test (p<0.05).

3. Results and Discussion

3.1. Body weight and height increase

At the end of the research, the body weights obtained with the number of meals 1, 3, 5 and 1 every other day applied
to fish fed with 5% of their body weight were 3.696 + 1.517 g, 4.757 + 1.898 g, 3.786 + 1.539 g and 3.380+ 1.318 g,
respectively (Table 2). Likewise, at the end of the trial, the total heights obtained with the number of meals 1, 3, 5 and
1 every other day were measured as 5.726 + 0.675 cm, 6.300 £ 0.530 cm, 5.640 = 0.776 cm and 4.562 + 1.952 cm,
respectively (Table 3). The daily absolute height increase (cm), daily absolute body weight increase (g) and the specific
growth rate (% day™") are shown in Table 4 is also given.

In our study, although there was a numerical difference in weight measurements in yellow princess fish fed as 1, 3,
5 meals a day and 1 meal every other day, there was no statistically significant difference (p <0.05). However, as seen
in Table 4, the specific growth rate is high in fish fed 3 meals a day, followed by fish fed 5 and 1 meals a day,
respectively, and finally fish fed 1 meal every other day. When we look at the height increase rates of the fish in Table
3, it was observed that the fish in the groups fed 1, 3 and 5 meals a day were statistically different from the fish fed
with 1 meal every other day.
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Table 2. Average live weight of fish at the beginning and end of trial, average weight increase and
proportional growth rate

Grouns Xo (g) Xi(g) Average live Proportional
& X0+ Sx X1£Sx weight gain (g)  growth rate (%)
1 meal a day 1.516+0.486 3.696+1.517* 2.180 143.799
3 meal a day 1.536+0.462 4.757+1.898* 3.221 209.700
5 meal a day 1.476+£0.518 3.786+1.539* 2.310 156.504
tmealevery ) 517.0.538 33801318 1.863 122.808
other day

Means within rows with different superscripts differ from each other (p < 0.05)

Table 3. Average length of fish at the beginning and end of trial, average height increase and
proportional growth rate

Groups Yo (cm)_ Y1 (cm)_ Average height Proportional
yo =+ Sx y1+Sx increase (cm) growth rate (%)
1 meal a day 4.460+0.488 5.726+0.675° 1.266 28.385
3 meal a day 4.586+0.394 6.300+0.530° 1.714 37.374
5 meal a day 4.500+0.539 5.640+0.776 1.140 25.333
1 meal every other day 4.520+0.534 4.562£1.952° 0.042 0.929

Means within rows with different superscripts differ from each other (p < 0.05)

Table 4. Daily absolute height, body weight gain and specific growth rates obtained at the end of the trial

Groups Daily absolute height  Daily absolute body Specific growth
p increase (cm) weight gain (g) rate (% day™)
1 meal a day 0.021 0.036 1.485
3 meal a day 0.028 0.053 1.883
5 meal a day 0.019 0.038 1.570
I meal every 0.0007 0.031 1335
other day

The results obtained are evaluated with the studies in the literature; Mabroke et al. (2021), a total of 300 tilapia
fry with an average of 7.9 g + 0.03 fed with a feed with 32% protein per day for 60 days 1, 2, 3, 4 and 5 assumed.
No statistical difference (p> 0.05) was found between the groups determined in the study in terms of growth
parameters. In a different studies, Oz et al. (2017) fed 18% of koi (Cyprinus carpio) fry with an average weight of
0.01540.001 g with commercial aquarium fish food for 60 days 2, 3 and 5 times a day. As a result of the statistical
analysis, they reported that the difference between the groups was insignificant in terms of average live weight
gain, feed utilization rates, specific growth rates and survival rates in carp juveniles. Although there was no
statistical difference (p> 0.05) in the data obtained at the end of the experiment, the growth values increased as the
frequency of feeding increased. When the data obtained at the end of the trial are examined, it is similar to our
study in terms of body weight gain.

As a different result according to the data obtained in our study; Kasiri et al. (2011), four groups of angel fish
juveniles (0.87 = 0.01 g; 3.98 £+ 0.08 mm) were fed either four meals per day (F1), two meals per day (F2), one
meal per day (F3) and every other day (F4) for 90 days. Final live weight and specific growth rate (SGR) values
of group F1 and F2 were significantly higher than those of the other groups (P < 0.05). Also, Davies et al. (2006)
Heterobranchus longiphilis fry were fed once a day, twice a day and once every two days with the feed with a
crude protein content of 40% for 56 days. Sultana et al. (2001) Cyprinus carpio juveniles fed 2, 3, 4, 5 and 6 times
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a day for 45 days with a feed with 33% crude protein. At the end of the feeding trial, significantly different and
higher (p<0.05) growth response was observed in treatment C having a feeding frequencies of 4 times a day.
Although there was no statistical difference in terms of weight gain in yellow princess fish, a statistical difference

was obtained as an increase in length growth in the frequency of feeding in fish.

3.2. Survival rate

Kasiri et al (2011), There was no significant difference (P > 0.05) in survival rate among the treatments. Davies
et al (2006), survival was not significantly different among treatments except for fingerlings fed once every other
day. Considering the mortality rates in fish with different meal numbers tested in our study, there was no death in
the groups fed 1, 3 and 5 meals a day. However, death was observed in the group that received one meal every
other day. Considering the distribution of the number of deaths in this group, a total of 7 fish deaths were detected,
2 in the second measurement, 4 in the third measurement and 1 in the last measurement (Figure 3).

16
14 -
12 m | meal every other
10 - day
8 -
6 ® 1 meal a day
4 |
2
0 3 meal a day
s & &
@6@ @6‘@ @6‘@ & 5 meal a day
N N N N
& & o &
N v %’ x

Figure 2. Survival rate
4. Conclusions

The frequency of feeding varies according to the workforce, size, production system of an enterprise, the type and
size of the fish being grown. Feeding frequency has a direct effect on the growth and feed conversion rate of fish.
However, determining the density of feeding in ideal conditions also reduces the cost of feed. As a result of our research;
no statistical difference was found between the number of meals administered in the study in terms of average body
weight gain and specific growth rate. However, according to the results obtained in the length of the fish, a statistical
difference was found between feeding 1 meal every other day and the number of other meals. As a result, considering
the fish health and feed cost, 3 times daily feeding frequency of the fish was considered sufficient.
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