SSRG International Journal of Agriculture & Environmental Science
ISSN: 2394-2568/ https://doi.org/10.14445/23942568/1JAES-V1112P101

Volume 11 Issue 2, 1-4, Mar-Apr 2024
© 2024 Seventh Sense Research Group®

Original Article

Evaluating the Impact of Changes in Nutritional Ratios
on Water Quality and Protein Digestibility Coefficient for
Carp Fish

Alhamzah A. Fayyad?, Fatima Muhammad Abdul-Jabbar?, Omar M. khalaf®, Baraa.H.A*

1234Department Animal Production, University of Anbar,. College Agriculture, Ramadi, Iraq.

1Corresponding Author : alh20g4007 @uoanbar.edu.iq

Received: 19 February 2024 Revised: 22 March 2024

Accepted: 08 April 2024 Published: 29 April 2024

Abstract - The experiment conducted at Anbar University's Fish Laboratory aimed to assess the impact of varying nutritional
ratios on water quality and protein digestion coefficient in common carp fish. Over 30 days, 126 common carp were randomly
allocated to 18 glass basins, each containing 7 fish. Six different feeding ratios were tested over two daily meals. Water
temperature remained between 20°C and 25°C, dissolved oxygen concentration ranged from 8.5 to 10.1 mg/L, and pH was
7.1-7.5, suitable for carp breeding. Statistical analysis revealed that a 5% feeding ratio yielded the highest apparent digestion
coefficient (89.14%) and protein digestion coefficient (88.50%). The first feeding ratio, at the saturation limit, significantly
influenced waste appearance time compared to other ratios. The study concludes that altering feeding ratios significantly
affects water quality and carp fish health, impacting growth rates.
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1. Introduction

Carp farming is rapidly expanding within the food
production sector, significantly contributing to global food
security [16]. Global per capita consumption of fishery
products has risen from 14 to 19.7 kg/person annually and is
projected to reach 20 kg/person in the near future.
Consumption has surged by 32% in East Asian countries,
with total fishery production estimated to reach 150 million
tons by 2025 [15]. Fish farming plays a crucial role in
augmenting fish sector development both quantitatively and
qualitatively. However, the production of processed feed
incurs high costs, escalating production expenses [1]. Fish
serves as a vital protein source, covering a significant portion
of the population's dietary requirements globally, including
in Iraq [2]. The feeding regime significantly influences fish
growth rate and efficiency, with nutritional levels being a
primary variable affecting fish growth and metabolic
processes [3].

One of the primary challenges in fish farming is
accurately determining the required feed quantity.
Underfeeding results in stunted growth, while overfeeding
leads to economic losses and environmental pollution [4].
Nutrition is paramount for fish life and sustainability, varying
according to seasonal and physiological factors [5].
Approximately 70-76% of fish production costs are attributed
to feed expenses, necessitating a balanced nutritional system

to optimize growth and profitability [6]. The impact of the
feeding system on fish growth in aquaculture is considered
crucial. Therefore, properly managing fish nutrition in terms
of composition, feeding rates, schedules, and ingredients is of
paramount importance. Among the factors highlighted in
various feeding practices, nutrient levels emerge as the
primary variable influencing fish growth and metabolic
processes [23]. The development of the feed industry
supports aquaculture growth, ensuring the nutritional
requirements of farmed fish are met for optimal growth and
health [7]. Nutritional needs vary based on fish species, size,
and environmental conditions, underscoring the importance
of tailored feeding regimes [8].

Protein constitutes a significant portion of fish feed
costs, with high protein levels impacting early feeding stages
and fish metabolism [9]. In fish farming, determining feed
rates is crucial for growth and productivity. Fish breeders
utilize substantial amounts of feed, leading to increased feed
rates and nutrient waste, impacting economic returns and
environmental balance [10]. The significance of feed ratios
lies in enhancing the efficiency of fish digestive systems.
Slow  passage  feed passing along the digestive system
improves digestion, absorption, and feed utilization while
minimizing waste [11]. With increasing aquaculture sector
faces challenges meeting fish demand sustainably. Research
is crucial to understanding nutrition's impact on fish growth
and ecosystem health.
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However, the focus on feed costs is essential due to
diverse nutrient sources, including protein, needing
compatibility with multi-species aquaculture environments.
This compatibility enhances productivity and helps farmers
reduce high feed costs and losses, ultimately preserving water
quality [12].

Fish feeding behavior typically depends on light and
environmental conditions. While some active fish, like carp,
can feed both day and night, they generally prefer daytime
feeding [13]. Light serves as a critical regulator of vital
processes, influencing physiological mechanisms, habits, and
other essential functions [14].

2. Materials and Methods

Apparent Digestibility Coefficient (ADC) for feed and
its protein content is determined by estimating chromium
oxide (Cr203) using the method outlined by Erwin and
Victor (2004). A pre-prepared mixture of acids is used,
consisting of 400 ml of 65% concentrated nitric acid (HNO3),
40 ml of 70% concentrated perchloric acid (HCIO4), and 10
ml of 96% concentrated sulfuric acid (H2SO4). The sample
(19) is weighed on a sensitive balance, digested in a heat-
resistant flask with the acid mixture at 100°C for
approximately 2 hours, and then diluted to 100 ml with
deionized water. The resulting solution is analyzed for
chromium content using an Atomic Absorption
Spectrophotometer (model NOVA400 by Analytikjene).

The ADC for the feed is calculated according to [17].) as
follows: ADC =100 - ((Cr203% in feed x 100) / Cr203% in
feces). The Apparent Digestible Ratio (APD) of protein is
calculated according to [18]. as follows: APD = 100 -
((Cr203% in feed x fecal protein percentage x 100) /
Cr203% in feces x protein percentage in feed) Fecal
appearance time is determined by feeding fish with feed
containing 1% chromium oxide until saturation for two
hours, removing uneaten feed, drying, and weighing it to
subtract from the total feed provided. The feces are then
monitored until green-colored feces appear to determine the
fecal appearance time [19]. Feces are collected, dried,
ground, and sent to the laboratory at the College of the
Agriculture/University of Anbar for chromium and protein
content estimation.

3. Results and Discussion
3.1. Water Tests

The temperature in the closed system of circulating water
ranged between 20°m - 25°m during the experiment, as
shown in Figure (1), which is suitable for the growth of
common carp[20]. (the researcher stated that the temperature
suitable for the living of warm-water fish is between 20-30°m
and at different trophic levels, while Hepher (1988) stated
that the temperature of 25-30°M s suitable for warm-water
fish.
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Fig. 1 The water temperatures of the basins of the closed rotary system
during the duration of the experiment

The levels of dissolved oxygen in the closed water
system's circulating flow fluctuated from 8.5to 10.1 mg L-1.
during the breeding period, and this may be due to a
temperature variation, as in Figure (2); this makes oxygen
more portable in the proper ratio for the growth and breeding
of common carp fish during the experiment period that the
oxygen percentage ranges between 8.7-10.2, which is
consistent with the study of the researcher [20].that the
oxygen percentage ranges between 8.0-10.5 as in Figure (2).
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Fig. 2 The dissolved oxygen concentration level in the breeding tanks
shows the circulating closed system

The pH value was between 7.1-7.5 and fell within the
appropriate range for breeding carp fish, and the results
agreed with the studies [15], which stated that the appropriate
range is 6.0-8.0 for breeding fish, as shown in Figure (3)
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Fig. 3 PH values in the water of the basins of the closed rotary system
during the duration of the experiment (one week)

3.2. The apparent digestion coefficient of the BlackBerry,
the protein digestion coefficient and the time of appearance
of the droppings

Table 1 shows a moral superiority (p<0.05) in the
perceived digestibility coefficient of Bush in the fourth
treatment with a feeding rate of 5% over the rest of the
transactions, where it was recorded 89.14% compared to the
first, second, third, fourth and sixth treatment. This moral
superiority of this treatment may be due to the feed efficiency
ratio as well as the protein efficiency ratio shown in Table
(1), which gave an excellent result in the overall weight gain
and final weight, indicating that it is the best treatment in
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digesting and making the highest use of the Bush protein and
its other components, the researchers [21].showed that the
Bush digestion factor significantly affects the feeding rates of
common carp fish and indicates the percentage of nutrients in
the bush that the fish can digest and absorb very effectively.
The results of the statistical analysis shown in Table (1)
indicate A significant superiority (p <0.05) in the fourth
treatment in the protein digestion coefficient recorded at
88.50%, compared with the rest of the experimental
coefficients. The protein digestion coefficient can reduce the
feeding rate of fish below the upper level, which leads to a
reduction in the proportion of nutrients that fish can benefit
from, and these coefficients play a crucial role in providing
optimal nutrition to carp fish and improving their nutritional
performance in fish farming [21].

The results of the experiment shown in Table (1)
showed Significant superiority (P<0.05) in the time of
appearance of excreta for the first transaction with a
feed ratio of the saturation limit compared to the rest
of the transactions. The reason may be due to an
increase in the rate of feed consumption in the first
treatment, as it is noted that the first treatment did not
benefit from the amount of feed intake. Therefore, this
led to a negligible rise in the pace at which food
conversion and a decrease in the efficiency of feed.

So it is a bush digestion coefficient scale, which
is used to measure the ability of fish to digest and
absorb nutrients from the bush. When the digestion
coefficient is high, this indicates that fish are able to
use a larger proportion of the nutrients available in the
bush. If the Bush digestion coefficient is low, the fish
will not effectively benefit from the bush and will
have lower feeding rates [22].
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5. Conclusion

The research examined how changing the nutritional
ratios impacts water quality and the protein digestibility
coefficient in carp fish. Discoveries showed that changes in
nutrient ratios had a substantial impact on water quality
factors like pH, ammonia, and levels of dissolved oxygen.

Furthermore, changes in nutritional ratios significantly
influenced the protein digestibility coefficient of carp fish,
highlighting the significance of proper nutrition for efficient
digestion and growth. These findings highlight the complex
connection between the composition of the diet, the quality
of water, and the health of fish, stressing the importance of
customized nutritional management strategies in aquaculture
to support sustainable production methods and improve fish
well-being.
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