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Impact of varying amounts of Moringa oleifera seed powder in the diet on 
a few aspects of common carp growth L. Cyprinus carpio
Jaber Bander Zghair Al-Rawashi1, Ali Hussain Salman1,  Jassim Kassim Al-Gharawi1  

Abstract: The current study was conducted in experimental cages in a mud pond, First Agricultural Research and 
Experiment Station, Agriculture College, Al-Muthanna University, to determine the effect of different levels of Moringa 
oleifera seed powder on the diets of common carp. A total of 75 common carp fish with an average weight of 65.08±0.42 
g were used; it was randomly distributed to 5 treatments with three replicates (5 fish for each replicate). The fish that were 
fed on experimental diets was divided into five equal therapies in terms of protein percentages, different in the proportions 
of adding Moringa seed powder; the rate of seeds added to the treatments was 0, 0.5, 1, 1.5 and 2%, respectively, the 
fish were fed on the experimental diets at 5% of the live weight, divided into four meals a day. The results showed a 
significant superiority of T2 and T3 treatments compared with other therapies on growth parameters (final weight, weight 
gain, daily growth rate, specific and relative), and give the best feed conversion ratio, the highest food conversion and 
protein efficiency ratio. Indicates that adding Moringa seed powder to diets at rates of 0.5 and 1% led to fish growth 
promotion and increased utilization of feed intake.
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Introduction
The world faces significant challenges in increasing 

food production, eradicating famine, and achieving food se-
curity in developing countries and the poorest in the world, 
coinciding with the increasing population growth1. The world 
population is expected to reach 9.8 billion in 20502. Aqua-
culture, one of the fastest growing and developing sectors 
of animal food production, plays an essential role in provi-
ding a cheap and continuous source of animal protein to 
meet human nutritional needs worldwide3-5.

Fish farming is one of the developing food industries; 
despite the progress made in recent years, it suffers from 
many problems and obstacles that limit production and pro-
fits. It causes substantial economic losses, such as the ma-
nufacture of fish feed and its high cost, because feeding fish 
represents 60% of the fish production cost of fish farms6. 
Putting specialists in this field before a significant challenge 
in selecting feed ingredients should be suitable, available, 
naturally available, environmentally friendly and low cost7. 
Most traditional feed sources, whether plant or animal, such 
as fishmeal, soybeans, peanuts, etc., face competition in 
other uses such as direct human consumption or as feed for 
other animal species8,9.

These problems and obstacles affecting the develop-
ment and sustainability of fish farming have opened new 
perspectives for researchers to test and use other medici-
nal plants as less competitive alternatives to traditional and 
low-priced feed ingredients. It promotes growth and increa-
ses production. One of the most famous plants that have 
been used is Moringa oleifera; it is called the tree of life 

or the miracle tree because of its importance and versati-
lity10. Foidl et al.11 indicated that its original habitat is in the 
Himalayan regions of northwestern India; it grows in many 
tropical and subtropical countries. Their rapid growth and 
adaptability characterize Africa, Arabia and Southeast Asia 
to drought. Known to be of high nutritional value, every part 
of it can be used in different medical and industrial appli-
cations, such as the pharmaceutical industry or as food for 
humans and animals12.

Moringa seeds are characterized by high nutritional 
value because of their high protein content, characterized 
by their range of important essential amino acids. They are 
also a good source of fats, such as unsaturated fatty acids. 
In addition to carbohydrates, crude fiber and essential mine-
rals contain a mixture of critical active compounds, such as 
phenols, flavonoids, tannins and saponins13. Moringa seeds 
enter the diets of many animals, especially fish, as a func-
tional protein and nutritional supplement or as substitutes 
for fishmeal or soybeans; it promotes growth and improves 
digestibility14,15.

This study was conducted due to the scarcity of other 
studies related to Moringa seeds on its use in the diets of 
common carp Cyprinus Carpio L., one of the most important, 
commercialized and consumed fish species in the world16. 
Hence the importance of shedding light on the knowledge of 
the effect of this plant on fish diets. The present study aims 
to show the impact of Moringa seed powder in the diets of 
common carp fish on some parameters of their growth.
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Materials and methods 
The experiment was conducted at the first agricultural 

research and experiment station, Umm Al-Akf area, Al-Mu-
thanna Governorate, from 1/10/2120 to 20/12/2021, in du-
gout ponds, 45 m long, 35 m wide and 1.5 m deep, it was 
about 570 m away from the Euphrates River, Atshan river. 
The experiment used fish farming cages consisting of two 
rectangular pieces of wood, 244 cm long and 122 cm wide. 
Eight circles were drilled in each piece with a diameter of 45 
cm in two parallel rows, and the circular holes in the wooden 
cages were filled by installing 15 clip-on plastic cylindrical 
troughs with a diameter of 45 cm and a depth of 65 cm.

A total of Seventy-five Common carp Cyprinus carpio 
L.,  with an average weight of 65.08±0.42 g, were used, 
distributed randomly and evenly to the experimental cages 
( 5 fish in each tank).

Moringa seeds were bought from local markets; after 
drying well by the sun, it was ground using a home grinding 
machine, then a sample was drawn from them to know their 
chemical composition (Table 1). Then it was added to other 
experimental diet components and distributed to treatments 
at rates 0, 0.5, 1, 1.5 and 2%, respectively (Table 2).

Field experience
The experiment lasted for 82 days with localization; five 

different experimental formulas were used for the propor-
tions of adding Moringa seed powder. The five experimental 
diets were T1: as the control diet, T2: 0.5%, T3: 1%, T4: 
1.5% and T5: 2% Moringa seed powder, with a crude pro-
tein percentage of 28% in all diets, the experimental fish 
were fed 5% of their live weight, served four meals a day, 
the amount of feed was adjusted according to the periodic 
weight of the fish every ten days, weighing was done for the 
experimental fish, using a sensitive scale 500 g type DIGI-
TAL SCALE, after drying it with a cotton cloth.

Growth parameters
Total weight gain (WG): WG = F.W-I.W     (FW: Final 

weight, IW: Initial weight)
Daily Growth Rate (DGR):   = (W2 – W1)/(T2 – T1)  

D.G.R   
(W1: Initial weight, W2: final w eight (second), T2–T1: 

The duration of the trial or between the two weights).
Relative Growth Rate (RGR):  RGR=(W2-W1)/W1×100
Specific Growth Rate (SGR): SGR=(Ln W2-LnW1)/(T2-

T1)×100
Feed Conversion Ratio (FCR): FCR=(R(gm))/(G (gm))
(R: weight of food intake (gm), G: weight gain of fish 

(gm)).
Feed conversion efficiency (FCE): FCE=G/R×100
Protein Efficiency Ratio (PER): PER=(T.W.G)/(P.I)
(TWG: total weight gain (kg), PI: protein intake (kg)).

Statistical analysis
Randomized Complete Design (CRD) was used to 

study the effect of treatments on the studied traits; signi-
ficant differences between means were tested using Dun-
can's17 multiple range test at a significance level of 0.05. 
The ready-made statistical program SPSS18 was used to 
analyze the data.
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Table 1. The chemical composition of Moringa seeds.

Table 2. The composition of 
the diets in the experiment.
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Results
Table (3) shows that there were significant differences 

(P≤0.05) between the experimental treatments in the stu-
died growth criteria, the fish of T3 significantly outperfor-
med compare the other experimental treatments in the final 
weight, the highest rate was recorded and reached 186.80 
g, the highest rate of weight gain was 121.78 g, it also re-
corded the highest daily growth rate of 1.74 g/day. T2 and 
T3 recorded the highest relative growth rate of 187.29 and 
180.86%, respectively, and they recorded the highest spe-
cific growth rate of 1.47 and 1.50% / day for T2 and T3, 
respectively. The fish of T2 and T3 outperformed compare 
with the other experimental treatments on the feed conver-
sion ratio, which amounted to 2.39 and 2.42 gm of feed/gm 
of weight gain, respectively, it also outperformed the feed 
conversion efficiency, which amounted to 41.38and 41.91% 
for T2 and T3, respectively, T2 and T3 were superiority on 
the percentage of protein efficiency, with values of 1.49 and 
1.47 gm of weight gain/gm of protein intake, respectively.

Discussion
The results in Table (3) show that the fishes of T2 and 

T3 treatments were superior in growth parameters (final 
weight, total weight gain, daily, relative and qualitative grow-
th rates) compared to the other experimental treatments. 
The reason for this superiority and the positive results obtai-
ned may be due to the addition of Moringa at low and safe 
rates, have a clear impact on the growth parameters men-
tioned above, the chemical composition of Moringa seeds 
contains a good mix of essential amino acids important in 
the growth of the body, as well as being a good source of 
carbohydrates and raw fibers, it has a rich blend of vitamins 
such as vitamin C and E, and essential minerals such as 
calcium, phosphorous, magnesium and iron13,19. The high 
percentage of fat in it is one of the body's most important 
sources of energy, mainly unsaturated fatty acids, topped 
by oleic acid20. The results of the present study were close 
to the results of the study by Ayoola et al.21. These results 
were also in agreement with the findings of Yuangsoi and 
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Table 3. Some growth parameters (mean ± standard error) of fish for experimental treatments.
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Masumoto22 in their study of common carp, which showed 
that the addition of Moringa leaves at 2%, or 20 g/kg, to 
the diets did not positively or negatively affect growth and 
digestion parameters.

Fish in treatments T2 and T3 were superior by recor-
ding the highest significant difference (P<0.05) in feed 
conversion ratio, feed conversion efficiency and protein 
efficiency ratio compared to other experimental treatments. 
We believe that the inclusion of moringa seed powder in the 
experimental diets at rates of 0. 5, and 1%, was the best 
in terms of its content of adequate, balanced and varied 
concentrations of nutrients, such as amino acids and acti-
ve sub-stances essential for fish growth and health. It also 
enhanced the work and activity of the fish digestive system, 
improving feed digestion by stimulating the action of pro-
tein and fat-digesting enzymes, such as proteases, pepsin 
and lipases. It increased the ability to absorb and assimilate 
nutrients by increasing the length of the villi inside the intes-
tine23. Thus, this leads to an improvement in the efficiency 
of feed consumption and conversion by increasing body 
weight and growth, as well as raising the digestibility and 
efficiency of the protein24, while the fifth treatment fish fed 
on a ration containing Moringa increased by 2%, the lowest 
values were obtained in the feed conversion ratio, feed con-
version efficiency and protein efficiency ratio compared to 
the rest of the addition treatments, no significant differences 
were recorded between it and the control treatment, this 
may be due to the high levels of growth-inhibiting substan-
ces and anti-nutrients, with higher percentages of addition, 
as the presence of phytic acid in relatively high proportions, 
it has a direct effect on reducing the efficiency of the fish gut 
in splitting and digesting protein, thus, reducing the use of 
protein intake, during the formation of complexes with the 
protein as a result of its association with the enzyme tryp-
sin, as well as the negative effect of phytic on reducing the 
availability and absorption of some nutrients necessary for 
growth25,26. We also believe that the reason is due to the 
lack of palatability of the feed due to the high concentration 
of saponins and alkaloids in diets containing relatively high 
percentages of Moringa seeds27,28. This irritates the lining 
of the mouth, leading to reduced appetite. In addition to the 
high fiber content in Moringa seeds, its presence at high ra-
tes hinders food consumption and digestion efficiency, crea-
ting a high bulk density within the intestines, and leading to 
reduced appetite29. The results of our current study were 
close to the findings of Akin-Obasola and Ajewole30; who 
showed that the addition of Moringa seed powder to African 
catfish rations in amounts of 6.25 and 9.37 g/kg of diet gave 
superiority in protein efficiency ratio and feed conversion ra-
tio over the rest of the experimental treatments.

Conclusions
This study showed that Moringa seeds added to the 

diets of common carp fish at low rates, not exceeding 1.5%, 
had a positive and significant effect on all growth parame-
ters studied in the experiment.
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