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Abstract - The current experiment was conducted in eight earthen ponds (600 
m2), and each pond stocked with 1500 young common carp at average weight of 
13.2 g. The experiment is conducted to investigate the differences in survival 
rate and growth performance for these young fishes fed diets with different ratio 
of dried garlic meal as additives [without additives (C), addition of 0.5% garlic 
(T1), addition of 1% garlic (T2), addition of 1.5% garlic (T3)]. Results of 
current experiment revealed that highest survival rate (97.8%) was achieved by 
fish in C and lowest 96.0% was achieved by fish in T3, while highest daily 
growth rate 0.3744 g/day was achieved by fish in T3 and lowest 0.3320 g/day 
was achieved by fish in T2. Feed conversions of all treatment were 2.74, 2.85, 
2.82 and 2.38 for C, T1, T2 and T3 respectively. Statistical analysis of the 
results for survival rate, fe141ed conversion rate and all growth criteria studied 
in current experiment proved that there were no significant differences (P>0.05) 
between control and other three treatments and also between these treatments. 
The growth pattern for young common carp before the experiment was negative 
allometric were b value was 2.6496, while it was positive allometric for all 
treatments after experiment. There were no significant differences (P>0.05) in 
relative condition factor between before and after the experiment and also 
between all treatments. 
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 المستزرعة في الاحواض الارضیة Cyprinus carpioتأثیر الثوم كسابق حیوي في نمو وبقاء صغار الكارب الشائع 

  1احمد محسن موجرو 1وصادق جواد محمد وعادل یعقوب الدبیكل 2اسامة عبد الھادي صالحو 1ماجد مكي طاھر
 جامعة البصرة -كلیة الزراعة-وحدة الاستزراع المائي1.

  محافظة البصرة-عة البصرةمدیریة زرا.2
  

غم.  13.2 سمكة كارب شائع بمعدل وزن 1500 ووضع في كل حوض تر مربعم 600 ة الحالیة ثمانیة احواض ارضیةاجریت التجرب - لمستخلصا

بدون  C(علیقة السیطرة  اجریت الدراسة الحالیة لغرض اختبار تأثیر اضافة مسحوق الثوم بمستویات مختلفة في نمو وبقاء صغار اسماك الكارب الشائع

مسحوق الثوم).  اظھرت % 1.5بإضافة  3مسحوق الثوم، علیقة رقم % 1.0بإضافة  2 % مسحوق الثوم، علیقة رقم0.5 بإضافة 1رقم اضافة، علیقة 

 الثة، بینما اعلى معدل نمو یوميفي المعاملة الث %96.0 نسبة بقاء وأدنىكانت في معاملة السیطرة  %98.7 نتائج التجربة الحالیة بان اعلى نسبة بقاء

، 2.74 غم/یوم لأسماك المعاملة الثانیة. ان معدل التحویل الغذائي ھي 0.3320 تحصل من اسماك المعاملة الثالثة واقل معدل نمو یومي غم/یوم 3744.

في معلات  P>0.05 معنویة عدم وجود فروق  على التوالي. اثبت التحلیل الاحصائي للنتائج3و 2و 1عاملة السیطرة ومعاملة لم 2.38، 2.82 ،2.85

نمط النمو لصغار  البقاء ومعدلات التحویل الغذائي وكذلك معاییر النمو بین معاملة السیطرة والمعاملات الثلاثة وكذلك بین المعاملات الثلاثة ایضا. كان

DOI:https://doi.org/10.58629/mjms.v39i1.334 , ©Authors, Marine Science Centre, University of Basrah. 
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ا كان غیر متماثل ایجابي لكل المعاملات بعد التجربة. لا توجد ، بینم2.6496یساوي   bة غیر متماثل سلبي وان الانحدارالكارب الشائع قبل التجرب

 في معامل الحالة النسبي بین الاسماك قبل التجربة وبعدھا وكذلك بین جمیع المعاملات.  P>0.05معنویة اختلافات 

  الكارب الشائع، مسحوق الثوم، معدل النمو الیومي، نمط النمو الكلمات المفتاحیة:

Introduction 
Common carp, Cyprinus carpio is one of the most ancient and famous species that play 

significant role in freshwater fish production. For this reason, many researchers (Vilizzi et al., 
2015; Khan et al., 2016; Ljubojević et al., 2016) mentioned that this fish introduced in different 
regions around the world. The production of cultivated fishes at 2020 was (5791.5, 4896.6, 
4407.2 and 4236.3) thousand tones for grass carp, Ctenopharyngodon idella, silver carp, 
Hypophthalmichthys molitrix, Nile tilapia, Oreochromis niloticus and common carp respectively 
(FAO, 2022). Till now Iraq fish production don’t include within world production and the 
production of common carp is much lower than other countries. 

Dabrowskii et al., (1984) stated that great attention was given to replace Artemia nauplii as 
food for common carp by a more practical inert diet. In recent years' beneficent microorganisms 
were added to the feeds of cultivated animals in order to accelerate their growth and enhance 
their health (Ige, 2013; Nawachi, 2013; Bajagai et al., 2016). These microorganisms were called 
probiotics. Hutkins et al., (2016) pointed out that complex indigestible saccharides added to the 
feeds in order to accelerate the growth and enhance the health of cultivated animals. These 
saccharides were called prebiotics, while synbiotics are using probiotics together with prebiotics 
in the feeds of cultivated animals.  

During recent years the attention of general health improvement for cultivated fish was 
increased throw natural solution that mean using natural substances instead of chemical 
substances (Hien, et al., 2017). In aquaculture the first study on prebiotics done by Hanley et al., 
(1995), while Yazawa et al., (1978) add prebiotics (Many carbohydrate compounds) for the first 
time in the diets of mammals. Many recent studies deal with promotion of useful bacteria in the 
alimentary canal by using probiotic or prebiotic and sometime using both of them (Synbiotics) 
(Lauzon et al., 2014; Ringø et al., 2014). Mason (2001) stated that many feeds that had 
oligosaccharides and polysaccharides such as garlic, onion, barley and wheat can be added to fish 
feed as prebiotics. Many researchers (Mahious and Ollevier, 2005; Bilen and Bilen, 2012; 
Guerreiro et al., 2016) pointed out that the complex saccharides found in some medical plants can 
enhance fish immunity and improve fish health.   

Many studies in Iraq deal with effects of different prebiotics on growth and health of common 
carp. Al-Atabi (2012) studied the effects of using garlic and ginger on growth parameters and 
health status of common carp. Ahmed (2014) studied the effects of probiotic (Saccharomyces 
cereviciae), Prebiotic (Fructooligosaccharide) and their combination on growth performance and 
some blood indices of young common carp. Al-Faiz et al., (2014) studied the effects of different 
levels of garlic powder on some blood parameters of common carp. Al-Faragi (2014) studied the 
efficacy of prebiotic (β-Glucan) as feed additive against toxicity of aflatoxin B1 in common carp. 
Mustafa et al., (2014) investigated influence of chitosan on immune status and survival rate of 
common carp challenged with bacteria Aeromonas hydrophila. Abdulrahman and Ahmed (2015) 
compare the effects of probiotic (Saccharomyces cerevisiae), prebiotic (Fructooligosaccharide 
FOS) and their combination on white blood cells of young common carp. Abdulrahman et al., 
(2016) studied the effects of FOS on some blood indices of young common carp. Al-Muslimawi 
and Al-Shawi (2016) studied the effects of addition L-carnitine and niacin on some blood 
parameters of fry common carp. Mohammad (2016) studied effects of different methods for using 
common vetch seeds on common carp growth. Taher et al., (2018) investigated effects of 
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addition different levels of bay laurel extract on growth and feed conversion of common carp. All 
previous studies conducted into fish laboratories, while present experiment aims to study the 
effects of addition different levels of garlic as prebiotic in the diets on growth and survival of 
young common carp cultivated in earthen ponds.  

 
Materials and Methods 

The current experiment was conducted in earthen ponds at Agricultural Research Station 
belong to Aquaculture Unit- Agriculture College at Basrah University, Al-Hartha District about 
16 km northern-east of Basrah Governorate from 7th August to 21th November 2022. Eight small 
earthen ponds (20×30×1.5) m were used for current experiment, and each pond stocked with 
1500 young common carp (calculated manually) at average weight of 13.2 g. Current experiment 
conducted to investigate the differences in survival rate and growth performance for these young 
fishes fed diets with different ratio of garlic meal as additives [without additives (C), addition of 
0.5% garlic (T1), addition of 1% garlic (T2), addition of 1.5% garlic (T3)]. The diets were 
manufactured by Agricultural Consultant Office belonging to Agriculture College using different 
ingredients (Table, 1).  

Total weight and length of fishes were measured at the beginning and at the end of the 
experiment, while subsamples (cached by seine net) of fishes were weighed periodically and 
daily feed changed after each weighing. Daily feed was divided into two meals, the first given 
early on the morning and the second at mid-day. Temperature, pH and salinity of the water for 
ponds were measured at each sampling period. Throughout this period, six sampling data were 
collected to calculate the following equations: 

Weight increments (WI, g) = FW – IW 
Daily growth rate (DGR, g/day) = FW – IW / days 
Specific growth rate (SGR, %/day) = 100 * [(ln FW) - (ln IW)] / days 
Where: FW = Final fish weight (g); IW = Initial fish weight (g)  
Length-weight relationship and condition factor were calculated for fishes at the end of the 

experiment for each treatment. The following equation was used to calculate the length-weight 
relationship:  

W= aLb (Pauly, 1983).  
Where W= weight of fish in g, L= Length of fish in cm, a = describe the rate of change in 

weight with length (intercept), and b = weight at unit length (slope). 
The condition factors (K) of the common carp were estimated using the following equations:  
1- Fulton’s condition factor, the value of K was calculated according to Froese (2006):  
K3 = 100 w/L3  
2- Modified condition factor (Ricker, 1975) was estimated following Gomiero and Braga 

(2005):  
Kb = 100 w/Lb  
3- Relative condition factor ‘Kn’ (Le Cren, 1951) was estimated following Sheikh et al., 

(2017):  
Kn = W/ ^w  
Where W= the actual total weight of the fish in g, ^w= the expected weight from length-

weight equation formula. The results of current experiment were conducted with a completely 
randomized design, and the differences between the means were tested by analysis of variance 
(ANOVA) and the significant differences were tested by LSD test at 0.5% probability level by 
SPSS program Ver. 26. 
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(Table 1) Different ingredients with their ration at different treatments. 
Feed ingredients Treatments 

Control T1 T2 T3 
Fish meal (%) 45 45 45 45 
Wheat meal (%) 25 25 25 25 
Wheat bran (%) 18 17.5 17 16.5 
Barley meal (%)  10 10 10 10 
Premix (%) 2 2 2 2 
Garlic meal (%) 0 0.5 1 1.5 

 
 
Results 

Table (2) show the average fish weight during the experiment with some environmental 
factors. Water temperature ranged between 20-30 Co, pH ranged between 7.7-8.0, while salinity 
ranged between 4.8-7.8 PSU. Highest average final weight (58.7 g) was reached by fishes in 
pond 3, while lowest final average weight (42.8 g) was reached by fishes reared in pond 4. 

Table (3) showed the survival rate and growth criteria of young common carp fed diets with 
different levels of garlic as additives. Highest survival rate (97.8%) was achieved by fish fed on 
diet without additives (C) and lowest survival rate (96.0%) was achieved by fish fed on diet with 
1.5% garlic as additive (T3). Final average weights of fishes were (51.0, 50.7, 47.6 and 52.1) g 
for C, T1, T2, and T3 respectively. Highest weight increments (39.7 g) was achieved by fish fed 
on diet with 1.5% garlic and lowest weight gain (35.2 g) was achieved by fish fed on diet with 
1.0% garlic. Highest daily growth rate (0.3744 g/day) was achieved by fish fed on diet with 1.5% 
garlic and lowest daily growth rate (0.3320 g/day) was achieved by fish fed on diet with 1.0% 
garlic. Specific growth rate of fishes in different treatments were (1.1643, 1.2732, 1.2885 and 
1.3685) %/day for C, T1, T2, and T3 respectively. Feed conversions of all treatment were 2.74, 
2.85, 2.82 and 2.38 for C, T1, T2, and T3 respectively. Statistical analysis of the results for 
survival rate, feed conversion rate and all growth criteria studied in current experiment proved 
that there were no significant differences (P>0.05) between control and other three treatments and 
also between these treatments. 

Table (4) show the averages and ranges of length and weight for young common carp at the 
end of experiment. Highest average length (12.7 cm) reached by C and lowest (11.5 cm) reached 
by T3. Table (5) show the parameters of length-weight relationship of young common carp at the 
beginning of the experiment and for different treatments at end of the experiment. The growth 
pattern for young common carp before the experiment was negative allometric were b value was 
2.6496, while it was positive allometric for all treatments after experiment, where highest slope 
value (b) was 3.5532 for T2, while lowest value was 3.0028 for T1. The Statistical analysis of the 
results appeared significant differences (P≤0.01) between slope value and the number three in T2, 
while there were no significant differences (P>0.05) in C, T1 and T3. 

Table (6) show the condition factors of young common carp before and after the experiment. 
The modified condition factor before the experiment was 1.8141, while after experiment were 
0.7006, 1.0598, 0.1931 and 0.6723 for C, T1, T2, and T3 respectively.  There are no significant 
differences (P>0.05) between relative condition factor before and after the experiment, where its 
values ranged between 1.0035 in T3 and 1.0161 in T2. Statistical analysis of condition factors 
results proved that there were significant differences (P≤0.05) in Kb between the beginning of the 
experiment and the end of experiment and also between the treatment except T3 with C. For 
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relative condition factor there were no significant differences (P>0.05) between before and after 
the experiment and also between all treatments. The results of Fulton’s condition factor appeared 
significant differences (P≤0.05) between before and after the experiment, while there were no 
significant differences (P>0.05) between C with T2 and also betweenT1 with T3.  

 
 

(Table 2) Measurements of average fish weight during the experiment with environmental 
parameters. 

 
(Table 3) Survival rate and growth criteria of different treatments in the experiment. 

 
Growth 
Criteria 

Control T1 (0.5%) T2 (1%) T3 (1.5%) 
P1 P2 P3 P4 P5 P6 P7 P8 

SR (%) 98.1 97.6 92.9 100 92.7 100 94.1 98.0 
Average 97.8 a 96.4 a 96.3 a 96.0 a 
FW (g) 57.7 44.4 58.7 42.8 43.3 52.0 54.6 49.6 

Average 51.0 a 50.7 a 47.6 a 52.1 a 
WI (g) 41.4 31.1 45.9 29.5 33.7 36.7 40 39.4 

Average 36.2 a 37.7 a 35.2 a 39.7 a 
DGR (g/day) 0.3904 0.2943 0.4340 0.2787 0.3180 0.3460 0.3770 0.3718 

Average 0.3423 a 0.3563 a 0.3320 a 0.3744 a 
SGR (%/day) 1.1914 1.1372 1.4410 1.1055 1.4250 1.1520 1.244 1.4930 

Average 1.1643 a 1.2732 a 1.2885 a 1.3685 a 
FCR 2.54 2.95 2.67 3.03 2.64 3.01 2.67 2.10 

Average 2.74 a 2.85 a 2.82 a 2.38 a 
Different letters in one row is significantly different (P≤0.05). 

 
 
 
 

Date 
Average Fish Weight (g)  Temp. 

 (Co) 
pH 

Sal. 
(PSU) CP1 CP2 T1P3 T1P4 T2P5 T2P6 T3P7 T3P8 

7/8/2022 
16.3 

±13.9 
13.3 

±11.9 
12.7 

±10.2 
13.3 
±9.8 

9.6 
±10.9 

15.3 
±13.9 

14.6 
±10.2 

10.2 
±9.9 

30 7.7 6.5 

29/8 
23.3 

±13.1 
17.9 

±13.9 
23.7 

±12.9 
18.7 

±13.7 
15.0 

±13.9 
21.9 

±15.9 
13.4 
±9.9 

15.3 
±12.0 

28 7.7 7.0 

19/9 
26.4 

±15.3 
19.4 

±13.3 
26.3 

±12.3 
21.8 

±12.8 
17.5 

±15.9 
25.2 

±23.7 
22.8 

±14.4 
18.2 

±11.5 
25 7.8 7.8 

10/10 
43.3 

±19.1 
28.4 

±15.9 
39.5 

±19.9 
27.1 

±15.9 
30.1 

±19.4 
34.3 

±29.8 
30.9 

±16.4 
25.0 

±14.0 
25 8.0 7.0 

31/10 
46.7 

±20.9 
34.5 

±17.2 
40.7 

±24.8 
31.8 

±22.1 
32.0 

±21.9 
42.7 

±33.6 
45.8 

±22.2 
33.7 

±16.9 
23 8.0 6.5 

21/11 
57.7 

±26.6 
44.4 

±20.9 
58.7 

±37.9 
42.8 

±28.9 
43.3 

±28.3 
52.0 

±40.0 
54.6 

±23.9 
49.6 

±20.1 
20 7.8 4.8 
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(Table 4) Data on length and weight of young common carp at end of the experiment. 

Treatments 
Length range 

(cm) 
Weight range 

(g) 
Mean length 

(cm) 
Mean Weight  

(g)  

C 14.0-25.6 22.0-169 18.3 51.0 

T1 15.8-26.2 32.0-196.0 19.3 50.7 

T2 13.4-27.0 20.0-270.0 17.9 47.6 

T3 14.6-25.0 32.0-182.0 18.6 52.1 

 
 

(Table 5) Equation parameters of length-weight for young common before and after the 
experiment. 

Treatments a b R2 
t value 

(calculated) 
Significance 

of t 
Before Experiment 0.0178 2.6496 0.7590 -2.0215 0.0903 
After Experiment  

C 0.0069 3.1077 0.8655 0.2779 0.3909 
T1 0.0105 3.0028 0.8905 0.0051 0.4979 
T2 0.0019 3.5532 0.9621 1.6718* 0.0495 
T3 0.0067 3.1496 0.8487 0.2364 0.4069 

 
 

 
 

(Figure 1) Length-weight relationship for young common carp before the experiment. 
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(Figure 2) Length-weight relationship for four treatments of young common carp at end of the 

experiment. 
 

(Table 6) Condition factors of young common carp after the experiment. 
 

Treatments 

Condition factors 
Modified condition 

factor 
Kb= 100 W/ Lb 

Relative condition 
factor 

Kn= W/ W^ 

Fulton’s condition 
factor 

K3= 100 W/ L3 

Before Experiment 
1.8141 a 
±0.3939 

1.0072 a 
±0.2493 

0.7524 d 
±0.1779 

After Experiment  

C 
0.7006 c 
±0.0938 

1.0154 a 
±0.1359 

0.9574 c 
±0.1277 

T1 
1.0598 b 
±0.1529 

1.0093 a 
±0.1457 

1.0687 a 
±0.1542 

T2 
0.1931 d 
±0.0185 

1.0161 a 
±0.0974 

0.9516 c 
±0.1169 

T3 
0.6723 c 
±0.0874 

1.0035 a 
±0.1305 

1.0403 a 
±0.1357 

 Different letters in one column is significantly different (P≤0.05). 
 
 

C                                       T1           
W = 0.0069 x L3.1077               W = 0.0105 x 

L3.0028 
         R² = 0.8655                           R² = 0.8905 

  T2                                     T3 
W = 0.0019 x L3.5532                    W = 0.0067 x L3.1496 

        R² = 0.9621                           R² = 0.8487 
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Discussion 
Gatesoupe (2005) referred that prebiotics is another effective way of disease control in 

aquaculture, and it was food ingredients that beneficially affect the host by selectively stimulating 
the growth of and/or activating the metabolism of one or a limited number of health-promoting 
bacteria in the intestinal tract. Ringø et al., (2010) and Merrifild et al., (2010) stated that 
probiotic and prebiotics were added to the diets of fishes in order to increasing fish immunity and 
fish growth by many processes such as stimulate fish appetite, helping in digesting some complex 
compounds and improvement of feeds by production of vitamins and enzymes. Results of current 
experiments proved that there were no effects for adding different levels of garlic to the feed of 
young common carp which cultivated in earthen ponds, where there were no significant 
differences (P>0.05) in growth, survival and feed conversion between control and other three 
treatments. This results can be attributed to the availability of natural foods found in earthen 
ponds consumed by these young fishes. Olsen et al., (2001) referred that the benefits of adding 
prebiotics depend on the ability or inability of microorganisms to leavening additional quantities 
of prebiotics, while Venter (2007) recorded that the continuous adding of prebiotics may lead to 
medications of some diseases microorganisms to get benefits from the carbohydrates found in 
some prebiotics. Al-Asha'ab et al., (2014) mentioned that the supplementation of 5 g FOS per kg 
feed hadn’t any effects on growth of young common carp. Gatlin 111and Li (2004) pointed out 
that the supplement of Grobiotic-A to the diet of hybrid striped bass enhance growth and diseases 
resistance. Mazurkiewicz et al., (2008) stated that during a 50-day growth test, the common carp 
receiving Fermacto prebiotic feeds showed significantly (P≤0.05) higher mean individual body 
weight in comparison with the control group.   

The results of current experiment are differ too much from the results of other studies in Iraq 
because most of these studies conducted inside fish laboratories. The addition of FOS to the diets 
of young common carp improve growth criteria (Ahmed, 2014; Abdulrahman and Ahmed, 2015). 
The growth parameters of common carp juveniles were improved at feeding on diet 
supplemented with some organic acids (Muhsan and Al-Shawi, 2016). Taher et al., (2018) stated 
that the addition of 2% bay laurel’s (Laurus nobilis) leaf extract to the diets of common carp 
fingerlings improve growth criteria and feed conversion rate, where weight increment of 7.63 g 
achieved compared with 5.42 g in fingerlings fed diets without addition (control), and also better 
feed conversion rate was 4.56 compared with 6.59 for control. The results of current experiment 
are resemble to the result of Taher et al., (2024) who investigate the effect of adding commercial 
probiotic, prebiotic (Onion) and both of them on growth and survival of juvenile common carp 
cultivated in earthen ponds.   

It is well known that relative condition factor was consider the best for cultured species 
comparing with modified and Fulton’s condition factors, so the results of condition factors in 
current experiment revealed that there are too much differences in the modified and Fulton’s 
condition factors with very little differences in relative condition factor. It is well known that 
condition factor gives clear picture about growth of fishes and it is dependent on the growth in 
nature and also in cultivation conditions, for this reason it is clear that the addition of different 
ratio of garlic doesn’t affect the condition factors of young common carp in current experiment. 
 

Conclusion 

The results of current study revealed that there were no significant effects of adding garlic as 

prebiotic to the feeds of young common carp on survival rate, conversion rate and all growth 

criteria studied. 



Mesopot. J. Mar. Sci., 2024, 39(1):59-70 

67 

 

References 

Abdulrahman, N. M. and Ahmed, V. M.2015.Comparative effect of probiotic (Saccharomyces 
cerevisiae), prebiotic (Fructooligosaccharide FOS) and their combination on some differential 
white blood cells in young common carp (Cyprinus carpio L.). Asian Journal of Science and 
Technology, 6 (02), 1136-1140. DOI: 10.30539/iraqijvm.v40i1.131. 

Abdulrahman, N. M.; Ahmed, V. M.; Hama Ameen, H. J. and Hasan, B. R. 2016. Study the 
effect of different level of fructooligosaccharide (FOS) on some blood indices in young 
common carp (Cyprinus carpio L.). Basrah Journal of Veterinary Research, 15 (3), 34-44. 
DOI: https://doi.org/10.30539/iraqijvm.v40i1.131. 

Ahmed, V. M. 2014. Comparative effects of probiotic (Saccharomyces cereviciae), Prebiotic 
(Fructooligosaccharide FOS) and their combination on growth performance and some blood 
indices in young common carp (Cyprinus carpio L.). M. S. Thesis, College of Agricultural 
Engineering Sciences , University of Sulaiman, 97 pp. DOI: 10.13140/RG.2.1.4450.2642. 

Al-Asha'ab, M. H.; Mohammad, S. D.; Al-Fathly, M. K. and Neamah, Y. J. 2014. Effect of using 
probiotics with prebiotics in growth indicia and some physiological characters for fingerlings 
common carp Cyprinus carpio L. Journal of Biotechnology Research Center, 8(2), 44-50. (In 
Arabic). DOI: 10.24126/jobrc.2014.8.2.329.  

Al-Atabi, S. G. A. 2012. The effect of use garlic and ginger in growth parameter and enhancing 
health status against bacterial infection of fish Cyprinus carpio L. M. S. Thesis, College of 
Veterinary Medicine at Baghdad university, 110 p. (In Arabic). 

Al-Faiz, N. A.; Salih, J., H. and Talal, A-M. H. 2014. A study on some blood parameters of 
common carp (Cyprinus carpio Linnaeus, 1758) fed with different levels of garlic powder. 
Basrah Journal of Agricultural Sciences, 27 (1), 44-51. DOI: 10.33762/bagrs.2014.112441.  

Al-Faragi, J. K. 2014. The efficacy of prebiotic (β-Glucan) as a feed additive against toxicity of 
aflatoxin B1 in common carp, Cyprinus carpio L. Journal of Aquaculture Research & 
Development, 5(4), 240-246. DOI:10.4172/2155-9546.1000240. 

Al-Muslimawi, N. A. M. and Al-Shawi, S. A. 2016. Effect of L-Carnitine and Niacin addition on 
some blood parameters of fry common carp Cyprinus carpio. The Iraqi Journal of Veterinary 
Medicine, 40(1), 20-24. https://api.semanticscholar.org/CorpusID:217725124. 

Bajagai, Y. S., Klieve, A. V., Dart, P. J. and Bryden, W. L. 2016. Probiotics in animal nutrition – 
Production, impact and regulation. FAO Animal Production and Health Paper No. 179. Rome, 
108 pp. http://www.fao.org/publications. 

Bilen, S. and Bilen, A. M. 2012. Growth promoting effect of tetra (Cotinus coggygria) and laurel 
(Laurus nobilis) on rainbow trout (Oncorhynchus mykiss). Alınteri, 22(B), 26-33. 
https://www.researchgate.net/publication/290486806_Growth_promoting. 

Dabrowskii, K., Charlon, N., Bergot, O. and Kaushik, S. J. 1984. Rearing of coregonid 
(Coregonus schinzi palea Cuv. et Val.) larvae using dry and live food. I. Preliminary data. 
Aquaculture, 41,11-20. DOI: 10.1016/0044-8486(84)90385-5. 

FAO 2022. The state of world fisheries and aquaculture 2022. Towards Blue Transformation. 
Rome, 266 pp. https://doi.org/10.4060/cc0461en. 



Mesopot. J. Mar. Sci., 2024, 39(1):59-70 

68 

 

Froese, R. 2006. Cube law, condition factor and weight–length relationships: history, meta-
analysis and recommendations. Journal of Applied Ichthyology, 22(4), 241–253. 
https://doi.org/10.1111/j.1439-0426.2006.00805.x.  

Gatesoupe, F-J. 2005. Probiotics and prebiotics for fish culture, at the parting of the ways. Aqua 
Feeds: Formulation and Beyond, 2(3), 3-5. http://www.feedware.com/index.html. 

Gatlin 111, D. M. and Li, P. 2014. Dietary supplementation of prebiotics for health management 
of hybrid striped bass Morone chrysops × M. saxatilis. Aqua Feeds: Formulation and Beyond, 
1(4), 19-21. 

Gomiero, L. M. and Braga, F. M. S. 2005. The condition factor of fishes from two river basins in 
Sao Paulo State, southeast of Brazil. Acta Scientiarum, 27, 73-78. 
DOI:10.4025/ACTASCIBIOLSCI.V27I1.1368. 

Guerreiro, I.; Serra, C. R.; Enes, P. ; Couto, A.; Salvador, A.; Costas, B. and Oliva-Teles, A. 
2016. Effect of short chain fructooligosaccharides (scFOS) on immunological status and gut 
microbiota of gilthead sea bream (Sparus aurata) reared at two temperatures. Fish and 
Shellfish Immunology, 49, 122-131. DOI:10.1016/j.fsi.2015.12.032. 

Hanley, F.; Brown, H. and Carbery, J. 1995. First observations on the effects of manna 
oligosaccharide added to hatchery diets for warm water hybrid red tilapia. Poster at the 11th 
Annual Symposium on Biotechnology in the Feed Industry, Lexington, KY, USA. 

Hien, V. D., Seyed H. H., Wanaporn, T. and Pimporn, K. 2017. The effects of dietary kefir and 
low molecular weight sodium alginate on serum immune parameters, resistance against  
Streptococcus agalactiae and growth performance in Nile tilapia (Oreochromis niloticus). 
Fish and Shellfish Immunology, 62, 139-146. https://doi.org/10.1016/j.fsi.2017.01.014. 

Hutkins, R. W., Krumbeck, J. A., Bindels, L. B., Cani, P. D., Fahey Jr., G., Goh,Y. J., Hamaker, 
B., Martens, E. C., Mills, D. A., Rastal, R. A., Vaughan, E. and Sanders, M. E. 2016. 
Prebiotics: why definitions matter. Current Opinion in Biotechnology, 37,1–7. 
DOI: 10.1016/j.copbio.2015.09.001 

Ige, B. A. 2013. Probiotics use in intensive fish farming. International Journal of Agricultural 
Research and Natural Resources, 1(1), 001-011. DOI: 10.5897/AJMRx12.021. 

Khan, M. N., Shahzad, K., Chatta, A., Sohail, M., Piria, M. and Treer, T. 2016. A review of 
introduction of common carp Cyprinus carpio in Pakistan: Origin, purpose, impact and 
management. Croatian Journal of Fisheries, 74, 71-80. DOI: 10.1515/cjf-2016-0016. 

Le Cren, E. D. 1951. The length- weight relationship and seasonal cycle in gonad weight and 
condition in the perch (Perca fluviatilis). Journal Animal Ecology, 20(4), 201-219. 
DOI:10.2307/1540 

Ljubojević, D., Radosavljević, V., Pelić, M., Đorđević, V., Živkov, B. M. and Ćirković, M. 2016. 
Fatty acid composition, chemical composition and processing yield of traditional hot smoked 
common carp (Cyprinus carpio, L). Iranian Journal of Fisheries Sciences, 15 (4), 1293-1306. 
https://aquadocs.org/handle/1834/12116?show=full.   

Lauzon, H. L., Dimitroglou, A., Merrifield, D. L., Ringø, E. and Davies, S. J. 2014. Probiotics 
and Prebiotics: Concepts, Definitions and History. In Merrifild, D. and Ringø, E. (eds.), 



Mesopot. J. Mar. Sci., 2024, 39(1):59-70 

69 

 

Aquaculture nutrition: gut health, probiotics and prebiotics. John Wiley and Sons, Ltd. 
Published. (Chapter 7). pp. 169-184. DOI:10.1002/9781118897263.CH7. 

Mahious, A. S. and Ollevier, F. 2005. Probiotics and prebiotics in aquaculture. 1st Regional 
Workshop on Techniques for Enrichment of Live Food for Use in Larviculture, AAARC, 
Urmia, Iran, 67 p. https://www.researchgate.net/publication/284264520_Probiotics_and_p. 

Mason, P. 2001. Prebiotics and probiotics. Pharmaceutical Journal, 266, 118-121. 
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/. 

Mazurkiewicz, J.; Przybył, A. and Golski, J. 2008. Usability of Fermacto prebiotic in feeds for 
common carp (Cyprinus carpio L.) fry. Nauka Przyr. Technol, 2(3), 1-9. http://www.npt.up-
poznan.net/tom2/zeszyt3/art_15.pdf.   

Merrifild, D. L.; Dimitroglou, A.; Foey, A.; Davies, S. J.; Baker, R. T. M.; Bøgwald, J.; Castex, 
M. and Ringø, E. 2010. The current status and future focus of probiotic and prebiotic 
applications for salmonids. Aquaculture, 302, 1-18. DOI: 10.1111/j.1365-2761.2009.01052.x. 

Mohammad, M. A. 2016. Effect of using soaking, germination and cooking for common vetch 
Vicia Sativa seeds on growth performance of common carp Cyprinus carpio L. Ibn Al-
Haitham Journal For Pure and Applied Sciences, 29(1), 7-15. 
DOI: 10.30539/iraqijvm.v41i1.92. 

Muhsan, A. M. and Al-Shawi, S. A. 2016. Effect of salts addition of some organic acids on 
growth performance of common carp juvenile Cyprinus carpio L. The Iraqi Journal of 
Veterinary Medicine, 40(2), 131-134. 
https://jcovm.uobaghdad.edu.iq/index.php/Iraqijvm/article/download/. 

Mustafa, S. A.; Alfaragi, J. K. and Aref , Z. 2014. The influence of chitosan on immune status 
and survival rate of Cyprinus carpio L. challenged with Aeromonas hydrophila. Kufa Journal 
for Veterinary Medical Sciences, (5) 2, 93-104. 
http://dx.doi.org/10.36326/kjvs/2014/v5i24196. 

Nawachi, O. F. 2013. An overview of the importance of probiotics in aquaculture. Journal of 
Fisheries and Aquatic Science, 8 (1), 30-32. DOI: 10.3923/jfas.2013.30.32.  

Olsen, R. E.; Myklebust, R.; Kryvi, H.; Mayhew, T. M. and Ringø, E. 2001. Damaging effect of 
dietary inulin on intestinal enterocytes in Arctic charr (Salvelinus alpinus L.). Aquaculture 
Research, 32:,931-934. https://doi.org/10.1046/j.1365-2109.2001.00626.x. 

Pauly, D. 1983. Some simple methods for the assessment of tropical fish stocks. FAO Fisheries 
Technical paper, 234, FAO, Rome, Italy, 52 pp. 
https://www.fao.org/fishery/en/publications/33835.  

Ricker, W. E. 1975. Computation and interpretation of the biological statistics of fish 
populations. Bulletin of the Fisheries Research Board of Canada, Bulletin 191, Ottawa. 191,1–
382. https://searchworks.stanford.edu/view/8571978. 

Ringø E., Dimitroglou, A., Hoseinifar, S. H. and Davies, S. J. 2014. Prebiotics in finfish: an 
update. In Merrifild, D. and Ringø, E. (eds.), Aquaculture nutrition: gut health, probiotics and 
prebiotics. John Wiley and Sons, Ltd. Published. (Chapter 14). pp. 360-400. 
https://searchworks.stanford.edu/view/8571978.  



Mesopot. J. Mar. Sci., 2024, 39(1):59-70 

70 

 

Ringø, E., Olsen, R. E., Gifstad, T. Ø., Dalmo, R. A., Amlund, H., Hemre, G.-I. and Bakke, A. 
M. 2010. Prebiotics in aquaculture: a review. Aquaculture Nutrition, 16, 117-136.          
https://doi.org/10.1111/j.1365-2095.2009.00731.x. 

Sheikh, J.; Singha, N.; Nag, R. and Deka, P. 2017. Length-weight relationship and relative 
condition factor of Gudusia chapra (Hamilton, 1822) of Dalani Beel (wetland) of Assam, 
IndiaInternational Journal of Fisheries and Aquatic Studies, 5(3), 485-489. 
https://www.fisheriesjournal.com/archives/?year=2017andvol=5andissue=3and. 

Taher, M. M., Al-Niaeem, K. S. and Al-Saad, S. A. 2018. Effect of bay laurel (Laurus nobilis) 
extract as prebiotic on growth and food conversion of common carp (Cyprinus carpio). Iraqi 
Journal of Aquaculture, 15(1), 17-30. DOI: 10.58629/ijaq.v15i1.75. 

Taher, M. M., Mojer, A. M., Muhammed, S. J., Al-Dubakel, A. Y., Salih, O. A.  and Sabti, Z. A. 
2024. Effect of union meal and commercial prebiotic on growth and survival of common carp 
juveniles cultivated in earthen ponds. (Under Published).  

Venter, C. S. 2007 Prebiotics: An Update. Journal of Family Ecology and Consumer Sciences, 
35: 17-25. https://www.scirp.org/(S(vtj3fa45qm1ean45vvffcz55))/reference.  

Vilizzi, L., Tarkan, A. S. and Copp, G. H. 2015. Experimental evidence from causal criteria 
analysis for the effects of common carp Cyprinus carpio on freshwater ecosystems: A global 
perspective. Reviews in Fisheries Science and Aquaculture, 23, 253-290. 
DOI: 10.1080/23308249.2015.1051214. 

Yazawa, K., Imai, K. and Tamura, Z. 1978. Oligosaccharides and polysaccharides specifically 
utilizable by bifidobacteria. Chemical and Pharmacological Bulletin, 26, 3306-3311. 
DOI: 10.1248/cpb.26.3306. 

 


