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ABSTRACT

The present study aimed to evaluate the efficiency of thyme powder (Thymus vulgaris) in growth performance,
biochemical parameters, biological traits, and haematology of common carp fingerlings. For this purpose, (108) fingerlings
of cyprinus carpio were randomly distributed into four treatment groups and thier weights ranged between 75.18 -75.36
g. Fish were fed with different thyme levels: 1% (T2), 1.5% (T3) and 2% (T4).The first group (T1) was a control group
without any addition of thyme. The experiment was conducted at the animal science department/ college of agricultural
engineering sciences/the University of Sulaimani. The experiment was continued for 8 weeks. At the end of the
experiment, blood samples were collected from the caudal vein for determination of haematological and biochemical
parameters. Results of the feeding trial in treated groups with thyme supplementation showed a significant increase
(P<0.05) in the weight gain, with the highest value in treatment (T3). Also, the food conversion ratio was improved, and
there was a significant difference between (T3,T4) compared to (T1, T2).For fish health indicator such liver enzymes there
were no significant differeneces among treatments (P<0.05). Hematological parameters were analuzed and significant
difference was observed for (mch) among control treatment compare to with other treatments, for rest of other
hematological parametres no significant differences were noted.There were no significant differences for hepatosomatic
index, meat weight index and fish weight index. For other biological traits, significant differences were seen among
treatments. Highest condition factor value was observed in trreatment (2) and significant difference was seen among
treatment 3 and 4. On the basis of our data, the dietary supplementation of T. vulgaris improved the growth rate,
hematological, biochemical parameters of common carp fingerlings.
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INTRODUCTION

Common carp yearly output is predicted to reach 4.2 million tons, accounting for 7.7% of aquaculture [1]. Intensive carp
production is connected with a variety of risks and infectious illnesses, putting the development of sustainable carp farming
at risk [2]. Unfortunately, fish producers' first line of defense against infectious pathogens is the use of antibiotics and
chemical disinfectants. According to recent data, worldwide antibiotic usage in aquaculture was projected to be 10,259 tons
in 2017 and is expected to climb to 13,600 tons by 2030 [3]. Plants and their derivatives have been shown to promote growth
performance and boost immunological responses, resulting in antibacterial and anti-stress properties [4, 5]. Herbal medicines
have been widely researched and reported to have valuable potential in the therapeutic management of fish infections during
the last several decades [6, 7, 8]. Thyme (Thymus vulgaris), a fragrant plant in the Lamiaceae family, includes thymol,
carvacrol, cymene, eugenol, and 4-allylphenol, and has been shown to improve growth promotion, antibacterial,
immunostimulatory, and antioxidant properties [9, 10]. This plant has been shown to improve growth and immunological
parameters in gibel carp (Carassius auratus gibelio), common carp (Cyprinus carpio), and rainbow trout (Oncorhynchus
mykiss) [11, 12]. As a result, the purpose of this study was to investigate the effects of various doses of thyme powder on the
growth performance and hematological features of common carp (c.carpio).
Materials and Methods
Experimental fish:

The study was conducted in 60 days on 108 common carp. C. carpio L. is fed by local fish from the ponds of Caladze,
Sillaimani, and Irag. The fish were placed in some experimental plastic aquariums. Before the real feeding experiment, a 21-
day pre-adherence laboratory and a commercial pellet feeding (as shown in Table 1) were performed.
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Table 1: Chemical composition of the various diet by [13].

Ingredients %

Crude .
. : Crude Fat Dry Matter Crude Fiber  Energy

Ingredients (I;:oteln % % % Kcall kg

Animal protein 40 5 929 29 2107 20 %
Concentrate

Yellow corn 8.9 3.6 89 2.2 3400 15 %
Soybean meal 48 1.1 89 7 2230 35 %
Barely 11 1.9 89 55 2640 15 %
Wheat bran 15.7 4 89 11 1300 15%

Experimental system:

This research used twelve plastic tanks (70 litres of water) to treat four patients, each with three duplicates. With the help
of the Chinese air compressor Hailea ACO-318, each tank was supplied with adequate continuous aeration. Each replica
received eight fish. In order to reduce the difference between treatments, duplicates are distributed randomly. In order to
eliminate any remaining feed and waste from the system, a regular siphoning procedure is used. The experiments consisted
of four treatments, three of which were duplicated and eight of which were fish.

T1: Feeding meals to fish without thyme powder, T2: Feeding fish meals with 1% thyme powder, T3: Feeding fish meals
containing 1.5% thyme powder, T4: Feeding fish diets containing 2% thyme powder.
Diet formulation:

This study used 12 plastic tanks (701 of water) in four treatments, and each treatment used three identical tanks. With the
help of Chinese air compressors, the Hailea ACO-318, each tank was fitted with proper continuous ventilation. Each
replication received eight fish. To reduce the differences between treatments, duplicates will be distributed randomly. A
siphoning process is regularly used to remove the remaining feed and excrement from the system. The experiment consisted
of four treatments with three replications and eight fish:

Health and Biological parameters
All fish samples were dissected, the abdomen cavity opened to separate each organ's weight, and the results were calculated
as follows.
Hepatosomatic index % = Liver weight (gm) / Fish weight (gm) x 100 [14]
Spleenosomatic index% = Spleen weight (gm) / Fish weight (gm) x 100
Gonadosomatic index% = gonad weight (gm) / fish weight (gm) x 100
Intestine weight index% = Intestine weight (gm) / Fish weight (gm) x 100
Intestine length index% = Intestine length (gm) / Fish length (gm) x 100
Condition factor = Fish weight (gm) / Fish length (cm)3 [15]
Gill index% = Gill weight (gm) / Fish weight (gm) x 100.
Fish weight index% = fish weight (gm) / fish weight (gm) x 100
Meat weight index% = fish weight (gm) minus viscera and head (gm) x 100
Growth standards used in the study:
Weight increase (g/fish) = mean of weight (g) after the experiment minus weight (g) at the start of the trial.
W2 - W1 = weight growth (g/fish)
Where:
W2: Fish weight (g) at the end of the experiment
W1: Fish weight (g) at the start of the trial.
Relative Growth Rate (RGR%) = Weight Gain / Initial Weight x 100
=W2-W1/W1x100
At the end of the experiment, three fish from each experiment group were selected randomly. All fish samples are measured
and weighed separately. Blood samples were obtained from the caudal veins of each fish in each group. All blood samples
were collected and stored in a small plastic bottle containing heparin [16].
The following parameters were measured: the number of erythrocytes (rbcs: 1012 cells/l), the average number of hemoglobins
in the body (mch; pg), the average number of hemoglobins in the body (mchc; g/dl), the average number of hemoglobins
(mcv; fl), the hemoglobin (hb; g/dl) and the platelets (plt; 109 cells/l), the difference.
Biochemical parameters

Alanine aminotransferase (alt), aspartate aminotransferase (ast), total proteins, globulin (g/dl), and albumin (g/dl) were
measured using an Radioimmuno test (RI1A) technology (Cobas e 411) supplied from Roche and produced by Hitachi High-
Technologies Corporation.

The instrument uses the following procedures to measure the serum parameters: [17] for ALT and AST activities.
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Statistical analysis

The study was carried out using the XLSTAT 2019 Version.02.28451 one-way ANOVA with fully randomized design
(CRD) and general linear models (GLM) technique. Duncan's test was used to compare the means of different treatments
[18].
Results

There were significant differences (p < 0.05) in weight gain among treatments; the highest values of weight gain were
observed in treatment 3. The relative growth rate, specific growth rate, food conversion ratio and food efficiency ratio of the
c. Carpio were significantly affected by feeding fish with thyme powder (thymus vulgaris).

Table 2: Effect of thyme powder (thymus vulgaris) on growth and feed utilization parameters of young
common carp (c. Carpio).

Parameters t1 t2 t3 t4
control 1% 15% 2%
thyme powder thyme powder thyme powder
Weight gain 4.000+1.000 11.535+0.425 17.640+0.405 15.520+3.510
C BC A AB
Relative growth rate  3.125+0.56 6.648+0.653 11.574+1.840 14.525+1.334
B AB AB A
Specific growth rate
8.719+0.03 9.338+0.119 9.145+0.101 8.551+0.147
AB A AB B
Food conversion
ratio
1.442+0.258 1.384+0.163 0.656+0.034 0.685+0.084
A A B B
Food efficiency ratio
0.488+0.087 0.732+0.086 1.565+00.115 0.068+0.016
B B A C

Different letter in same rows mean significant differences (p<0.05).

Mean values for (rbc, hgb, mcv, mch, mche, mev, plt, whc, granules, lymphocyte and monocyte) were presented in table 3 as
meanz se. According to the results, there were significant differences (p <0.05), for (mch and lymphocyte). However, there
were no significant differences for (rbc, mche, plt, mev, granules, hgb and monocyte).

Ttable 3: Effect of thyme powder (thymus vulgaris) on some haematological indices of young common carp (c.
Carpio).

Parameters t1 t2 t3 t4
control 1% 1.5% 2%
thyme powder thyme powder thyme powder
Rbcs (102 cells/I) 1.330+0.13 3.935+1.109 2.410+0.560 1.380+0.106
A A A A
Hb (g/dl) 10.900+2.01 10.350+0.886 8.650+0.460 9.250+0.106
A A A A
Mch ( pg) 320.000+4.64 33.000+1.418 32.000+1.418 30.000+1.418
A B B B
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Mchc (g/dl)

Mev (fl)

PIt (10%cells/l)

Whc (10%ells/ 1)

Granulocytes (%)

Lymphocytes (%)

Monocytes (%)

24.000£19.39
A

100.000+8.15
A

8.000+7.12
A

9.000+0.000
A

1.100+2.13
A

8.500+0.83
B

0.000+0
A

26.250+0.177
A

95.500+7.78
A

13.500+3.191
A

9.000+0.000
A

0.850+0.460
A

85.600+2.831
A

0.200+0.070
A

26.500+0.496
A

92.000+2.87
A

22.050+1.382
A

8.500+0.212
A

0.850+0.248
A

85.350+1.170
A

0.450+0.177
A

26.800£1.205
A

92.000+6.28
A

15.000+2.127
A

9.000+0.000
A

1.600+0.141
A

82.200+4.397
A

0.250+0.035
A

Different letter in same rows mean significant differences (p<0.05).
Values of alt, ast, total protein, globulin and albumin in fish plasma were no significant(p <0.05) amon treatments.

Table 4: Effect of thyme powder (thymus vulgaris) on some blood biochemical parameters of young common carp (c.

Carpio)

Parameters tl
control

Alanine aminotransferase
activity (alt)

Aspartate
aminotransferase activity
(ast)

Total proteins

Globulin (g/dl)

Albumin (g/dl)

130.450+3.63
A

586.99+ 2.26
A

45.560+2.51
A

44.500+0.24
A

0.920+0.14

t2
1%
thyme powder

71.750+44.539
A

419.135+241.414
A

29.225+1.904
A

29.000+2.056
A

A 0.225+0.159
A

t3
1.5%
thyme powder

128.165+25.613
A

490.755+28.223
A

30.945+1.131
A

30.500+1.276
A

0.365+0.124
A

t4
2%
thyme powder

64.100+39.482
A

387.465+213.776
A

39.870+8.815
A

38.450+8.049
A

1.395+0.782
A

weight index were observed

Different letter in same rows mean significant differences (p<0.05).
Significant differences (p<0.05) were noted in among treatments in all parameters that listed in table 6 except hepatosomatic
index, fish weight index and meat weight index. Highets condition factor was in treatment 3. Also, highest values of meat

in treatment

Table 5: Effect of thyme powder (thymus vulgaris) on some physio-biological parameters of young common carp (c.

Carpio).
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tl t2 t3 t4

Parameters control 1% 15% 2%

thyme powder thyme powder thyme powder
Hepatosomatic index 0.142+0.08 A 0.524+0.0201 A 2.116+ 0.0201 A 0.566 +0.56 A
Spleenosomatic index 1.420+0.08 Ab 0.924+0.011 C 1.562+ 0.039 A 1.231 +0.066 B
Gillsomatic index 6.534+0.04 BC 6.934+0.210 B 5.344+0.190 C 8.316+0.315 A
ntestine weight index 5.398+0.21 A 1.429+0.256 B 5.082+0.342 A 3.864+0.205 A
Fish weight index 83.475+0.7003 A 86.190+0.229 A 85.675+0.501 A 82.938+0.083 A
Meat weight index 61.080+1.07 A 60.414+0.424 A 62.003+ 1.291 A 57.548+1.980 A
Condition factor 1.760+ 0.02 AB 2.013+0.002 AB 2.154+0.056 A 1.709+0.128 B

Different letter in same rows mean significant differences (p<0.05).
Dissussion

Thyme and its derivatives have been used as supplements in fish diets primarily to enhance growth and immunity [19, 20,
21].

The current study showed significant increase specific growth rate (SGR) and feed convertion ratio along the whole periods
in C. carpio fed on thyme where 8.551+0.147% and 0.685+0.084 respectively, at the level 2% of adding thyme powder . Also,
[10] documented that Oreochromis niloticus fed diets supplemented with thyme (2%) levels positively affected growth
performance and found that specific growth rate and feed convertion ratio were 3.65% and 2.59 respectivley. On the other
hand, [22] showed no enhancement in stellatus juvenile growth performance after feeding 1% of dietary thyme. Still, thyme
supplementation has improved of meat biochemical quality composition, due to a significant decrease in the percentage of
water, respectively increasing the percentage of protein. Our results agree with [23], who noticed that in Nile tilapia fed diet
supplemented with thyme and rosemary an increase in growth characteristics were noted. Blood is a patho-physiological
indicator of the whole body and the counts of haematological indices in blood offer a reflection to the health status of fish by
detecting any disruption occurring due to the use of immunostimulants [24].

The results of the present study indicated that supplemented thyme in fish diet increased considerably the RBCs count
(3.935+1.10910* cells/l) and lymphocyte% (85.600+2.831). These results agree with [25] who recorded that the RBCs count,
HB and PCV% in Nile tilapia fed diet supplemented with 1% of thyme were significantly increase compared to control.
Similarly, [26] reported that the RBC in rainbow trout, Oncorhynchus mykiss fed thymol- carvacrol supplemented diet were
slightly higher than the control. Similar results were reported by [27] who found that the RBC count, Hb concentration and
PCV in rainbow trout fed dietary carvacrol were significantly higher in comparison to control group. Also, our results were
in line with the results of [28] who found that the RBC value in fish fed 1% of thyme supplementation for 45 days significantly
increased compared with control. Also, lymphocyte percentage significantly differed significantly in groups fed thyme
supplemented diets compared to control.

The bio-somatic indices are considered as environmental stress indicators of fish [29]. The results in the current study
revealed significant increase of (Spleen-somatic index, intestine- somatic index, gill-somatic index and condition factor)
(1.231 +£0.066, 3.864+0.205, 8.316+0.315 and1.709+0.128 ) in fish received thyme-supplemented diet for 60 days at the level
2%. [23] Stated that significant increase of intestine- somatic index in fish received thyme-supplemented diet for 6 weeks and
significant increase of HSI in group fed rosemary treated diet for 2 weeks.In the same respect, significant increase of ISl in
O. niloticus fed on 2% ginger [30] and HBP [31] were recorded. Moreover, a little positive effect on bio-somatic indices of
African catfish fed with rosemary extract was observed by [32]. The increase of intestine- somatic index may be due to an
increase in thickness of intestinal tract villi [33]. In contrast, the increase of HSI could be attributed to increase in size and
number of liver cell in fish that exposed to stress [34].

Conclusion

According to our results it was shown that dietary supplementation of T. vulgaris improved the growth rate of carp
fingerlings. Also, T. vulgaris had a significant effect on physiological parameters such as RBC and lymphocyte. Also, it
affected biological and nutritional parameters such as weight gain, relative growth rate, specific growth rate, feed conversion
ratio and feed effieciency of common carp. While this study suggests future studies on thyme powder as feed to common carp
in other aspects such as meat quality atttibuteies.

REFERENCES

[1]. [1] FAO, The State of World Fisheries and Aquaculture 2020, Sustainability in action, Rome, 2020.

[2]. [2] Pucher, J., S. Steinbronn, R. Mayrhofer, I. Schad, M. El-Matbouli, and U. Focken, “Improved sustainable
aquaculture systems for small-scale farmers in Northern Vietnam,” in Sustainable Land Use and Rural Development
in Southeast Asia: Innovations and Policies for Mountainous

[3]. [3] Schar, D., E. Y. Klein, R. Laxminarayan, M. Gilbert, and T. P. Van Boeckel, “Global trends in antimicrobial
use in aquaculture,” Scientific Reports, vol. 10, no. 1, pp. 1-9, 2020.

[4]. [4] Dawood, M. A., S. Koshio, and M. A. Esteban, “Beneficial roles of feed additives as immunostimulants in
aquaculture: a review,” Reviews in Aquaculture, vol. 10, no. 4, pp. 950-974, 2018.

157



[5]. [5] Yousefi, M., H. Ghafarifarsani, S. H. Hoseinifar, G. Rashidian, and H. Van Doan, “Effects of dietary marjoram,
Origanum majorana extract on growth performance, hematological, antioxidant, humoral and mucosal immune
responses, and resistance of common carp, Cyprinus carpio against Aeromonas hydrophila,” Fish and Shellfish
Immunology, vol. 108, pp. 127-133, 2021.

[6]. [6] Ghafarifarsani, H., G. H. Rashidian, A. Sheikhlar, M. Naderi Farsani, S. H. Hoseinifar, and H. Van Doan, “The
use of dietary oak acorn extract to improve haematological parameters, mucosal and serum immunity, skin mucus
bactericidal activity, and disease resistance in rainbow trout (Oncorhynchus mykiss),” Aquaculture Research, vol.
52, no. 6, pp. 25182527, 2021.

[7]. [7] Abdel-Latif, H. M., M. Abdel-Tawwab, A. F. Khafaga, and M. A. O. Dawood, “Dietary origanum essential oil
improved antioxidative status, immune-related genes, and resistance of common carp (Cyprinus carpio L.) to
Aeromonas hydrophila infection,” Fish & Shellfish Immunology, vol. 104, pp. 1-7, 2020.

[8]. [8] Yilmaz, S.. S. Ergiin, and E. S. Celik, “Effects of herbal supplements on growth performance of sea bass
(Dicentrarchus labrax): change in body composition and some blood parameters,” Journal of Bioscience and
Biotechnology, vol. 1, pp. 217-222, 2012.

[9]. [9] Dorojan, O. G., V. Cristea, M. Cretu, M. T. Coada, L. Dediu, and 1. R. Grecu, “Effect of thyme (Thymus
vulgaris) and vitamin E on growth performance and body composition of Acipenser stellatus juveniles,”
Aquaculture, Aquarium, Conservation and Legislation, International Journal of the Biof lux Society, vol. 8, no. 2,
pp. 195-202, 2015.

[10]. [10] Zaki M, ALabib EM, Nour AM, Tonsy HD, Mahmoud SH. Effect of some medicinal plants diet on mono sex
Nile tilapia (Oreochromis niloticus), growth performance, feed utilization and physiological parameters. Asia-
Pacific Chemical, Biological & Environmental Engineering Society. 2012; 4:220-227.

[11]. [11] AlSafah, A. H. and J. K. Al-Faragi, “Influence of thyme (Thymus vulgaris) as feed additives on growth
performance and antifungal activity on Saprolegnia spp.in Cyprinus carpio L,” Journal of Entomology and Zoology
Studies, vol. 5, no. 6, pp. 1598-1602, 2017.

[12]. [12] Zargar, A., Z. Rahimi-Afzal, E. Soltani et al., “Growth performance, immune response and disease resistance
of rainbow trout (Oncorhynchus mykiss) fed Thymus vulgaris essential Aquaculture Nutrition 11 oils,” Aquaculture
Research, vol. 50, no. 11, pp. 3097-3106, 2019.

[13]. [13] NRC (National Research Council), 2011. Nutrient Requirements of Fish and Shrimp. The National
Academies Press, Washington D.C.(376 pp.).

[14]. [14] Pardoe H, Thordarson G, Marteinsdéttir G. 2008. Spatial and temporal trends in condition of Atlantic cod
(Gadus morhua L.) on the Icelandic shelf. Marine Ecology Progress Series 362, 261-277.

[15]. [15] Froese R. 2006. Cube law, condition factor and weightlength relationships: history, metaanalysis and
recommendations. Journal of Applied of Ichtiology 22, 241-253.

[16]. [16] Al-Koye, H. (2013): Effect of using Spirulina spp. instead of fishmeal on growth, blood picture and microbial
load of common carp Cyprinus carpio. — MSc Thesis, College of Agriculture, University of Salahaddin, Erbil, Iraqg.

[17]. [17] Bergmeyer HU, Horder M, Rej R. 1985. International federation of clinical chemistry (IFCC) scientific
committee. J Clin Chem Clin Biochem 24:481-495.

[18]. [18] Stell R, Torrie J, Dickey D. Principles and procedures of statistics: A biometrical approach. New York:
MacGraw-Hill; 1980. https://trove.nla.gov.au/work/9171434/version/49088515.

[19]. [19] Dorojan, O. G., S. Placinta, and S. Petrea, “The influence of some phytobiotics (thyme, seabuckthorn) on
the growth performance of stellate sturgeon (A. stellatus, Pallas, 1771) in an industrial recirculating aquaculture
system,” Scientific Papers Animal Science and Biotechnologies, vol. 47, no. 1, pp. 205— 210, 2014.

[20]. [20] Emeish, W. F. and A. G. S. El-Deen, “Immunomodulatory effects of thyme and fenugreek in sharp tooth
catfish, Clarias gariepinus,” Assiut Veterinary and Medical Journal, vol. 62, no. 150, pp. 45-51, 2016.

[21]. [21] Yilmaz, S., S. Ergiin, and E. §. Celik, “Effect of dietary spice supplementations on welfare status of sea
bass, Dicentrarchus labrax L,” Proceedings of the National Academy of Sciences, India Section B: Biological
Sciences, vol. 86, no. 1, pp. 229-237, 2016.

[22]. [22] Dorojan OG, Cristea V, Cretu M, Coada MT, Dediu L, Grecu IR. Effect of thyme (Thymus vulgaris) and
vitamin E on growth performance and body composition of Acipenser stellatus juveniles. Aquaculture, Aquarium,
Conservation & Legislation - International Journal of the Bioflux Society. 2015; 8(2):195-202.

[23]. [23] Doaa A. Yassen , Eman A. Abd ElI Gawa2 and Amany A. Abbass, 2017.Effect of herbal plants"Thymus
vulgaris and rosemarinous offcienlies"on growth performances and protection of O.niloticus against aeromonase
infection.

[24]. [24] Tewary A, Patra B. Oral administration of baker's yeast (Saccharomyces cerevisiae) acts as a growth
promoter and immunomodulator in Labeo rohita (Ham.). Journal of Aquaculture Research and Development. 2011;
2:1-7.

158


https://trove.nla.gov.au/work/9171434/version/49088515

[25]. [25] Antache, Alina, Victor Cristea, lulia Grecu, Lorena Dediu, Mirela Cretu, Elena Bocioc, et al. Effects of
dietary supplementation at nile tilapia with Thymus vulgaris, Trigonela foenum Graecum and Azadirachta indica
on welfare status. Bulletin UASVM Animal Science and Biotechnologies. 2014; 71(2):1843-5262.

[26]. [26] Ahmadifar E, Falahatkar B, Akrami R. Effects of dietary thymol-carvacrol on growth performance,
haematological parameters and tissue composition of juvenile rainbow trout, Oncorhynchus mykiss. Journal of
Applied Ichthyology. 2011; 27(4):1057-1060.

[27]. [23] Yilmaz E, Sebahattin E, Sevdan Y. Influence of carvacrol on the growth performance, hematological, non-
specific immune and serum biochemistry parameters in rainbow trout (Oncorhynchus Mykiss). Food and Nutrition
Sciences. 2015; 6:523-31.

[28]. [28] Giiltepe N, Bilen S, Yilmaz S, Giiroy D, Seyit AS. Effects of herbs and spice on health status of tilapia
(Oreochromis mossambicus) challenged with Streptococcus iniae. Acta Veterinaria Brno. 2014; 83:125-131.

[29]. [29] Barton, B.A., J.D.Morgan, M.M.Vijayan. Physiological and condition-related indicators of environmental
stress in fish. Chapter 4 in S.M. Adams, editor. Biological indicators of aquatic ecosystem stress. American Fisheries
Society, Bethesda, Maryland, 2002, Pp: 111148.

[30]. [30] Islam, M.N. Effect of some immunostimulants on growth performance and immune status of Nile tilapia
(Oreochromis niloticus). M.V.SC. Thesis (Fish Diseases and Management), Faculty of Veterinary Medicine, Benha
University, 2015.

[31]. [31] Asely, AM.EL, A.A.Abbass, B.Austin. Honey bee pollen improves growth, immunity and protection of Nile
tilapia (Oreochromis niloticus) against infection with Aeromonas hydrophila. Fish and Shellfish Immunology, Vol
40, pp.500-506, 2014.

[32]. [32] Funda, T., D. Yigitarslan. The Effects of Rosemary Extract (Rosmarinus officinalis) as a Feed Additive on
Growth and Whole-body Composition of the African Catfish (Clarias gariepinus (Burchell, 1822)). Natural and
Engineering Sciences, vol 1 (3), pp.49-55, 2016.

[33]. [33] Wang, J., S. Li, Q. Wang, B. Xin, H. Wang. Trophic effect of bee pollen on small intestine in broiler
chickens. Journal of Medicinal Food, vol 10, pp. 276-80, 2007.

[34] Ayoola, S.O.. Histopathological effects of glyphosate on juvenile African catfish (Clarias gariepinus). American-
Eurasian Journal of Agriculture and Environmental Sciences, vol 4, pp. 362-367, 2008.

4 gadl) cilial) g idle ) dlginl g galll e (Thymus vulgaris) sie 39 (@ sawa il
.(C.carpio) g ol
Ol yda cpalieSle 8L

Gl ¢ D] uiladid) dnals e I o sl dis TS () gl o sle mid
FIEN|

Sl ) Cliia g G o) gl Cliiall s 4 gon g€l el ¢ saill Clia e (Thymus vulgaris) e ¥ selS 5l ands ) dul 5l sda i

e gane wf ) Ll sde Lemy )58 i a2 75.36- 75.18 0 Wl 5s) o g 55 oSl llans) (o lpmaaa) 108 Z_yi sl 038 b o ym jall 3] (saliie )
@l 059 5k Ao gene Ay il Y A ganall (4 Aalaall) 7 2 5 (3 Alabrall) 7 1.5 ¢ (2 Aalaall) 7 1 :_sie 31 (e Adlita 30 55 o) 4335 o3
s o A e Lagy 60 20 ¢ gl 8 8l 4yl i paind) Alasladl daals / Ao )3l il IS/ o) gl asle a3 A el el e 1 ddla)
(P<0.05) &y sinall (5 gisa e 53508 530 5 i 311 COlSay Alalaall e samall 8 Adaill s geilis & jelal dusl jally Lalil) al) cilim Ayl aall i
51 Aldaall) o 25 i (4 5 3 Alebal) G0 S 58 lin S5 ARG sl 30lUS A St Ll ¢ (3) AN Aldall (3l g () 50l dbaa B
e.u_u;eﬂlu&AM\A(P<005)M}MGMGIQJuJ\AhA\Uu.\.\ﬂ\u_a\.u).\\ga)usu)ua\dwu&éu&d@?\&yﬂ@h(Z
O3 al Ay sine (358 gl a3l al ¢ 5 AY) pal) o Al Ll ¢ (5 Y1 CSlalaally 45 o 5 plasud) dlilas i (Mch) J) e (8 S (sl Aaadle
AUdall 8 A Jalal dod e i oy iSlalaall (05 58 BN Caom 5 (6 5AY) dum o sl il el o gl 10 S 50l 2, sinn (35 8 lia
)\l dLm»\JMng\eﬂ\ Clia g galll Jaza cpuad 535 e 31 (3 gnina ddlial ‘Lubb.\u,u\.u\‘_;t:453ﬂau\uuﬁu)\.\;\h})(Z)

e
AlaaS sl ¢ yie 3 ¢ aall Cliea ¢ gaill ¢ galiie W) S dabivall iKY

159



