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ABSTRACT

The aim of the current study was to assess the impacts of adding
various levels of coriander (Coriandrum Sativum L.) on broiler production
efficiency and ileal microflora. Five treatments, consisting of 90 ROSS (308)
broiler chicks each, were created from a total of 450 broiler chicks that were
one day old. Each therapy was applied three times (30 chicks per
replicate). The experiment included five treatments: a control diet without
coriander, a control diet supplemented with four levels of coriander powder
(0.2%, 0.4%, 0.6%, and 0.8%). After 21 days, the value of final weight,
weight gain, feed intake, and feed conversion ratio were increased
significantly in the birds received diet that contained coriander compared
with control. However, this trend was not significant in the day 35 and day
42 of experiment. These findings suggested that synthetic antibiotics might
be replaced in poultry diets by natural feed additives and growth enhancers
like coriander powder.

© 2023 TJAS. College of Agriculture, Tikrit University

INTRODUCTION

In 2020, the value of broiler, egg, turkey, and chicken production as a whole was $35.5
billion, an 11% decrease from $40.0 billion in 2019. Less than 1% of the total was produced by
chickens, 25% by eggs, 15% by turkeys, and 61% by broilers. Broilers were produced for $21.7
billion in 2020, a 23% decrease from 2019. In 2020, there were 9.22 billion broilers produced
worldwide, a little increase over 2019. In 2020, 59.4 billion pounds worth of live weight broilers
were produced, and increase of 2% over the previous year (USDA, 2021). Production levels,
exports, and imports of chicken meat are all rising along with consumer demand (Biesek et al.,

2020).
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One of the key factors affecting the production, quality, and commercial feasibility of
chicken meat is diet. The amount and kind of food given to birds has an impact on their growth rate,
feed intake, and feed conversion ratio per kilogram of body weight gain, litter quality, water intake,
and excreta hydration. The management method, genotype, sex, and age of the birds affect the
carcass and meat quality (Swiatkiewicz et al., 2017).

Even though they have not been proven to be essential components, herbal plants and their
essential oils, also known as phytobiotics, phytogenics, phytochemicals, spices, or botanicals,
include a range of physiologically active compounds that may have a positive influence on animal
growth and health (Christaki et al., 2020). Their low abundance, which varies from 1% to 5% of dry
weight, usually serves to distinguish them (Hashemi and Davoodi, 2011). A possible method of
providing supplements with biologically active composites is by using aromatic plants and their
derivatives in animal feed. Their antibacterial, antiviral, antifungal, antioxidant, anti-inflammatory,
and immune-stimulating properties stand out among them (Diaz-Sanchez et al., 2015; Adaszynska-
Skwirzynska and Szczerbinska, 2017; Ribeiro-Santos et al., 2018).

The herb and spice coriander (Coriandrum sativum L.) is considered to provide health
benefits. It has been used in medicine for a very long time (Nadeem et al., 2013). These plants'
leaves, flowers, seeds, and fruit include, among other things, antioxidant, diuretic, anti-diabetic,
sedative, antibacterial, anthelmintic, anti-mutagenic, and sedative properties (Pathak et al., 2011;
Rajeshwari & Andallu, 2011).

The present study was aimed to determine the effects of various coriander (Coriandrum
sativum L.) meal supplementation levels on the growth performance and intestinal flora of Ross
(308) broiler chickens.

MATERIALS AND METHODS
Chicken management and feeding

A feeding experiment was conducted at Grdarasha Station, Department of Animal Resources
Station, College of Agricultural Engineering Sciences, Salahaddin University-Kurdistan, Iraq.
Two stages were used to implement the current study program. At the Department of Animal
Resources Station's poultry facility, the field experiment for the first stage was conducted for 42
days. The second stage was completed in a laboratory. The microbiological testing was carried out
in the laboratories of the General Authority for Agricultural Research (blood parameters).

A total of 450 Ross (308) broilers were divided into five assemblies at random, each
consisting of three replicates and 30 chicks each. The following groups were assigned:

T1: Baseline diet plus 0% (dried coriander seeds powder)

T2: Dietary base plus 0.2% (dried coriander seeds powder)

T3: Dietary base plus 0.4% (dried coriander seeds powder)

T4: Dietary base plus 0.6% (dried coriander seeds powder)

T5: Basic nutrition + 0.8% (dried coriander seeds powder)

To meet their dietary needs, the meals for the chicks were formulated. Each 1.5 m2 wire floor
pen holds 30 broilers that are raised in rolls of paper. Throughout the study, the chicks received
food and water as needed. Experimental animals were inoculated against the Newcastle and
Gumboro diseases based on their age. The chicks were exposed to 23 hours of light and 1 hour of
darkness while the lighting and temperatures were kept under control throughout the experiment.
Temperatures started out at 33°C and dropped 3°C throughout the course of the second and third
weeks before stabilizing at 23°C for the duration of the trial.

Microflora Study

At the end of the feeding experiment, each killed bird was rapidly dissected, and the digesta
contents of the intestinal segment (1g) were gathered and homogenized with 10 mL phosphate
buffer solution. Rapid dissection of the ileum from the Meckel's diverticulum to 4 cm above the
ileo-caecal junction was performed (PBS, pH 7). The ileal digesta samples were delivered to the lab
in ice packs (Reda et al., 2020).
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Table (1): Formulation and proximate analysis of the experimental diets (dry weight)

Ingredients % Commercial
Starter(0-21 days) grower (22-35 days) finisher (36-42 days)
Corn 57.00 64.00 64.00
Soybean meal%48 39.50 33.00 32.25
Oil 1.53 1.50 1.60
Limestone 131 1.35 1.34
Salt 0.05 0.05 0.05
Vitamins-minerals 0.025 0.025 0.025
Dicalicium phosphate 0.50 0.50 0.50
Lysine% 0.05 0.05 0.05
Methionine 0.04 0.04 0.04
Calculated nutrient content

Crud protein 23.0 21.0 19.0
Ma?fé’;;ffgbﬁsgfrgy 2950 3050 3100

According to N.R.C. (1994).
Statistical analysis

One-way ANOVA was used to evaluate the data, and Duncan's Multiple Range Test was used
to determine whether treatment variances were significant (P<0.05). Standard error (SE) and mean
values are used to express all results. SPSS statistics version 26 for Windows was used to conduct
the statistical analysis (SPSS Inc., an IBM company, copyright 1989-2019).
RESULTS AND DISCUSSION
Production traits
Mortality

The impacts of addition of different levels of coriander (0%, 0.2%, 0.4, 0.6 and 0.8%) on

mortality level were presented in figure (1). The level of mortality was 5.5 % for T1 and 1.1% for
T3 and T4 whereas the mortality was zero for T2 and T5. This is revealed that dietary
supplementation of coriander significantly enhanced chicken health and reduced the mortality rate.
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Fig. (1): Average mortality during experiment period
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T1: Basal diet + 0% (dried coriander seeds powder), T2: Basal diet + 0.2% (dried coriander seeds
powder), T3: Basal diet + 0.4% (dried coriander seeds powder), T4: Basal diet + 0.6% (dried
coriander seeds powder) and T5: Basal diet + 0.8% (dried coriander seeds powder).

Body weight

The effects of coriander addition on live body weight at various concentrations (0, 0.2, 0.4, 0.6, and
0.8%) were demonstrated in table (2). In day 21 live body weight was significantly higher in T4 in
comparison with control, while this trend was not significant (P > 0.05) in other three groups. No
significant (P > 0.05) difference was found among treatments body weight at day 35 and 42.

The findings of the present work are in line with (Naeemasa et al., 2015) finding, which
discovered that coriander supplementation improved broiler chicken production performance at a
level of 1.2% coriander powder supplementation. However, the results of this study disagree with
those of previous studies (Ahmad et al., 2016; Barad et al., 2016; Zuhairi et al., 2018; Hamodi et
al., 2010). The results of the present investigation, however, disagreed with those of (Kirubakaran
et al., 2016; Elradi et al., 2018; Samira and Messai, 2022; Samani et al., 2020; Khubeiz et al.,
2020).

Table (2): Effects of different levels of coriander seeds (Coriandrum Sativum L.) powder, live
body weight during feeding program (starter, grower, finisher) broiler chickens

Live body weight(gm)
Age(days)
TI T2 T3 T4 T5

P1(starter) 674.11+ 713.33+ 724.33+ 739.77+ 709.00+

(21)days 7.05b 17.06e 17.78® 23.85 13.67%
P2; Grower 2034.30+ 2056.11+ 2158.26+ 2072.66+ 2079.22+

(35)days 74.72¢ 45.66° 54.612 57.17» 29.822
P3; Finisher 2453.97+ 2530.77+ 2523.11+ 2460.00+ 2546.33+

(42)days 51.71- 43.95¢ 73.30¢ 20.21» 29.37¢

T1: Basal diet + 0% (dried coriander seeds powder), T2: Basal diet + 0.2% (dried coriander seeds
powder), T3: Basal diet + 0.4% (dried coriander seeds powder), T4: Basal diet + 0.6% (dried
coriander seeds powder) and T5: Basal diet + 0.8% (dried coriander seeds powder).

Body Weight gain (BWG):

Table 1 illustrates how different coriander supplementation amounts (0%, 0.2%, 0.4, 0.6,
and 0.8%) affected live body weight gain in the 21%, 35" and 42" days. The body weight gain in
the T3 and T4 treatment groups (603.22, 620.44 g/bird) was significantly higher (P <0.05) in
comparison with control groups for the period from (1-21) days of age when compared to the
control group (548.22 g/bird) during the commencing phase. On day 21, the body weight growth in
T3 and T4 (603.22, 620.44 g/bird) was significantly higher (P <0.05) than the control (548.22
g/bird). However, there was no discernible variance in weight gain between the treatments at the
grower and finisher stages (35-42 days) (P>0.05). Enhanced digestion, higher nutrient absorption,
and antimicrobial action are further potential contributors that could all promote the bird's immunity
and, as a result, increase growth performance (Hamodi et al., 2010).

The findings of the current investigation are supported by (Barad et al., 2016; Sayed and
Ahmed, 2017; AL-Zuhairi et al., 2018). However, our findings don't agree with those of (Abadi and
Andi, 2014; Kumari et al., 2014; Osman, 2017; Khubeiz et al., 2020).
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Table (3): Effects of different levels of coriander seeds (Coriandrum Sativum L.), weight gain
during feeding program (starter, grower, and finisher) broiler chickens

Age(days) Weight gain (g)
T1 T2 T3 T4 T5
Pl(starter) 21d | 548.22+ | 594.44+ | 603.22+ | 620.44+ | 589.77+
4,430 15.24% 16.202 24.082 12.14%
P2: Grower 35d | 1360.19+ | 1342.77+ | 1433.93+ | 1332.88+ | 1370.22+
81.68? 57.642 57.978 77.218 35.992
P3; Finisher42d | 487.42+ | 454.40+ | 504.11+ | 441.77+ | 466.55+
56.502 26.77% 43.862 13.91% 0.55%

T1: Basal diet + 0% (dried coriander seeds powder), T2: Basal diet + 0.2% (dried coriander seeds
powder), T3: Basal diet + 0.4% (dried coriander seeds powder), T4: Basal diet + 0.6% (dried
coriander seeds powder) and T5: Basal diet + 0.8% (dried coriander seeds powder).

Feed intake (FI):

Table (4) demonstrates the impact of coriander on the quantity of feed ingested. The results
demonstrated that adding coriander to the diet in various levels (0.2%, 0.4, 0.6, and 0.8%)
considerably increased feed consumption in the early stage compared to the control. This impact
may be due to an increase in digestive enzymes, which is connected to an increase in feed
consumption, because of the presence of linalool and enhanced food palatability (Applegate et al.,
2010). However, there was no obvious distinction between the treatments at ages 35 and 42.

Our outcomes concurred with those of (Naeemasa et al., 2015; Hady et al., 2016; AL-Zuhairi et al.,
2018; Chandel et al., 2021). However, the results of this inquiry conflicted with those of (Elradi et
al., 2018; Samira and Messa, 2022; Samani et al., 2020; Khubeiz et al., 2020). Osman (2017) found
that despite group C (0.5%) having the highest feed intake values, there were no appreciable
changes (P>0.05) in the experimental groups' feed intake reactions to the addition of coriander at
the various doses of 0%, 0.1%, and 0.5%.

Table (4): Effects of different levels of coriander seeds (Coriandrum Sativum L.), feed intake
during feeding program (starter, grower, and finisher) broiler chickens

Feed intake (gm)
Age(days)
T1 T2 T3 T4 T5

P1(starter) 1162.32+ 1148.64+ 1148.29+ 1155.30+ 1148.51+

(21)days 5.73% 2.03v 4.64° 2.41% 1.74°
P2; Grower 1924.60+ 1889.64+ 2036.23+ 2177.33% 2095.62+

(35)days 49.37% 10.89° 48.61% 31.732 26.31%
P3; Finisher 1124.00+ 1077.69+ 1073.88+ 1071.58+ 1088.39+

(42)days 30.348 16.95% 9.27° 20.218 14.65%

T1: Basal diet + 0% (dried coriander seeds powder), T2: Basal diet + 0.2% (dried coriander seeds
powder), T3: Basal diet + 0.4% (dried coriander seeds powder), T4: Basal diet + 0.6% (dried
coriander seeds powder) and T5: Basal diet + 0.8% (dried coriander seeds powder).

Feed conversion ratio (FCR):

The effect of varying coriander additions on FCR was demonstrated in (table 5). Adding
various quantities of coriander were significantly reduced the level of FCR in the starter phase
(2.93, 1.90, 1.86, and 1.94) in comparison with control phase (2.12); however, in the grower phase,
the dietary supplement coriander had no appreciable impact on FCR. The FCR score in T2 during
the growth phase was 1.40 at its lowest. But when compared to controls, pigeons fed meals
supplemented with coriander throughout the finisher phase showed a considerable rise in FCR value
T3 (2.16). (2.35). However, the FCR values at time points T1, T2, T4, and T5 were identical. The
altered feed consumption and maybe improved feed digestibility were the causes of the
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improvement in FCR. The study's findings that adding coriander seed powder to chicken diets
enhanced the FCR are supported by the current findings (Hamodi et al., 2010; Al- Jaff, 2011; Farag,
2013). The fact that broilers fed various combinations of commercial essential oils showed a
considerable rise in pancreatic amylase, trypsin, and maltase activity may help to explain this
(Brenes and Roura, 2010).

The findings of present work agreed with those of (Abadi and Andi 2014; Habiyah et al.,
2016; Elradi et al., 2018; AL-Zuhairi et al., 2018). In broiler diets, adding 2% coriander seed boosts
average live weight, weight gain, feed intake, and feed conversion, according to research by
Hamodi et al. (2010). Although, the most recent findings was differed from those (Osman, 2017;
Samani et al., 2020; Khubeiz et al., 2020; Samira and Messai, 2022).

Table (5): Effects of different levels of coriander seeds (Coriandrum Sativum L.), feed
conversion ratio during feeding program (starter, grower, and finisher) broiler chickens

Feed conversion ratio (gm)

Age(days)
T1 T2 T3 T4 T5

P1(starter) (21)days 2.12+0.022 1.93+0.04° 1.90+0.04® 1.86+0.07° 1.94+0.03>

P2 (Grower) (35)days 1.42+0.092 1.40+0.022 1.42+0.082 1.60+0.112 1.53+0.022

P3; Finisher (42)days 2.35+0.23% 2.38+0.10% 2.16+0.192 2.42+0.03% 2.33+0.03°

T1: Basal diet + 0% (dried coriander seeds powder), T2: Basal diet + 0.2% (dried coriander seeds
powder), T3: Basal diet + 0.4% (dried coriander seeds powder), T4: Basal diet + 0.6% (dried
coriander seeds powder) and T5: Basal diet + 0.8% (dried coriander seeds powder).

Bacteriology:

The findings of a microbiological analysis of the cecal contents of broiler chicken (308) fed
on varied quantities of coriander powder supplementation for six weeks were published in (figure
2). The amount of lactic acid bacteria increased significantly (P<0.05) in T3 after the addition of
coriander powder but not in T2, T4, or T5. Coriander powder supplementation considerably
decreased the level of E. coli in T3, T4, and T5 despite the fact that this trend was not significant in
T2.

The outcomes of the current work were in agreement with those of (Rahimi et al., 2011;
Rajeshwari, and Andallu, 2011; Ghazanfari et al., 2014). Additionally, according to Guo et al.
(2004), plant extracts increased the number of beneficial bacteria while concurrently reducing the
amount of dangerous bacteria (E. coli) (Lactobacilli and Bifidobacteria). But the results of this
investigation did not match those of the studies by (CAbuk et al., 2003; Vidanarachchi et al., 2006;
Ouwehand et al., 2010; Akbarian et al., 2013). Skyrme (1997) found that the E. coli level for the
same garlic was more than ten times higher than the Lactobacillus casei count. According to
research by Ghazanfari et al. (2015), adding coriander essential oil had no discernible effect on the
prevalence of Lactobacillus spp. Birds given antibiotics and coriander essential oil at mounts of 200
and 300 mg/kg showed decreased counts of Escherichia coli in their ceca when compared to the
control treatment (P< 0.05). The effects of different dietary quantities of coriander seed powder or
extract on the ileum microbiota parameters of Ross 308 broilers at the 21 and 42" day of age were
not significantly different (P > 0.05), according to Hosseinzadeh et al., (2014). However, chickens
received control diet at 21 and 42 days of age showed a higher concentration of Escherichia coli (E.
coli) than the other groups, with the exception of T6 (P< 0.05).
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Figure (2): Effect of dietary supplements on bacteriology at 6" week in broilers.

CONCLUSION

In conclusion, adding coriander seed powder to the meal improved the growing performance
of broiler chickens, as well as the ability of the nutrients to be digested. This shows that
Coriandrum sativum may be able to substitute antibiotic growth supporters in broilers and that
adding it to a broiler's diet can aid to improve performance. Additionally, broilers fed diets
containing coriander seed experienced an increase in lactic acid bacteria. More research needs to be
conducted to utilize different broiler species at different stages.
Disclosure statement
The writers state that they have no conflicts of interest.
REFERENCES

Abadi, K. M. A., & Andi, M. A. (2014). Effects of using coriander (Coriandrum sativum L.),
savory (Satureja hortensis L.) and dill (Anethum graveolens L.) herb powder in diet on
performance and some blood parameters of broilers. International Journal of
Biosciences (1JB), 5(6), 95-103.

Adaszynska-Skwirzynska, M., & Szczerbinska, D. (2017). Use of essential oils in broiler
chicken production—a review. Annals of Animal Science, 17(2), 317-335.

Ahmad, M., Kumar, A., & Singh, P. (2016). Effects of coriander (Coriandrum sativum L.) seed
powder on growth performance of broiler chickens. Journal of Krishi Vigyan, 5(1), 57-
59.

Akbarian, A., Golian, A., Kermanshahi, H., Farhoosh, R., Raji, A. R., De Smet, S., & Michiels,
J. (2013). Growth performance and gut health parameters of finishing broilers
supplemented with plant extracts and exposed to daily increased temperature. Spanish
Journal of Agricultural Research, 11(1), 109-119.

Al-Jaff, F. K. (2011). Effect of coriander seeds as diet ingredient on blood parameters of broiler
chicks raised under high ambient temperature. International Journal of Poultry Science,
10(2), 82-86.

Al-Zuhairi, D. T., Gahl, J. M., Abed, A. M., & Islam, N. E. (2018). Characterizing horn antenna
signals for breast cancer detection. Canadian Journal of Electrical and Computer
Engineering, 41(1), 8-16.

Applegate, D., Archer, A., Gopalakrishnan, V., Lee, S., & Ramakrishnan, K. K. (2010,
November). Optimal content placement for a large-scale VoD system. In Proceedings of
the 6th International COnference (pp. 1-12).

Barad, N. A., Savsani, H. H., Patil, S. S., Garg, D. D., Das, O., Singh, V., ... & Chatrabhuji, B.
B. (2016). Effect of feeding coriander seeds, black pepper and turmeric powder as feed
additives on hemato-biochemical profile and performance. Int J Sci Environ Technol, 5,
3976-82.

Biesek, J., Kuzniacka, J., Banaszak, M., Kaczmarek, S., Adamski, M., Rutkowski, A.,
Zmudzinska, A., Perz, K. and Hejdysz, M. (2020). Growth performance and carcass

EMale B Female

=
o
)
[y
o
)

. ab a ab ab

E. coli (log10 cfu/g)

Lactic acid bacteria (log10 cfu/g)
O RPr N W H~ U1 OO N 0 O

O P, N W & U1 O N 0 ©
1

81



Jobbery and Noaman / Tikrit Journal for Agricultural Sciences (2023) 23 (1):75-84

quality in broiler chickens fed on legume seeds and rapeseed meal. Animals, 10(5),
p.846.

Brenes, A., & Roura, E. (2010). Essential oils in poultry nutrition: Main effects and modes of
action. Animal feed science and technology, 158(1-2), 1-14.

Cabuk, M., Alcicek, A., Bozkurt, M., & Imre, N. (2003, September). Antimicrobial properties
of the essential oils isolated from aromatic plants and using possibility as alternative
feed additives. In National Animal Nutrition Congress (Vol. 18, No. 20, pp. 184-187).

Chandel, R. S., Sihag, Z. S., Singh, A., & Kumar, S. (2021). Effect of dietary supplementation
of Coriander seed powder on growth performance, metabolizability of nutrients and
economics of broiler chicks.

Christaki, E., Giannenas, I., Bonos, E. and Florou-Paneri, P., (2020). Innovative uses of
aromatic plants as natural supplements in nutrition. In Feed additives (pp. 19-34).
Academic Press.

Diaz-Sanchez, S., D'Souza, D., Biswas, D., & Hanning, I. (2015). Botanical alternatives to
antibiotics for use in organic poultry production. Poultry science, 94(6), 1419-1430.

Elradi, A. E. A., Alamin, A. A. M., Alkhider, M. A. M., Abdallah, M. A. A., & Abaker, M. A.
A. (2018). The Effect of adding graded levels of Coriandrumsativum and Cuminum-
cyminummixture on broiler performance (Doctoral dissertation, Sudan University of
Science and Technology).

Sayed, S. A. E. G., & Ahmed, S. Y. (2017). Effects of coriander seeds powder (Coriandrum
sativum) as feed supplements on growth performance parameters and immune response
in albino rats. Int. J. Livest. Res, 7(2), 54-63.

Farag, S. A. (2013). The efficiency of Coriander seeds as dietary additives in Broiler Chicken's
diets. Egypt. J. Nutr. Feed, 16, 491-501.

Ghazanfari, S., Mohammadi, Z., & Adib Moradi, M. (2015). Effects of coriander essential oil
on the performance, blood characteristics, intestinal microbiota and histological of
broilers. Brazilian Journal of Poultry Science, 17, 419-426.

Guo, F. C., Williams, B. A., Kwakkel, R. P., Li, H. S., Li, X. P, Luo, J. Y., ... & Verstegen, M.
W. A. (2004). Effects of mushroom and herb polysaccharides, as alternatives for an
antibiotic, on the cecal microbial ecosystem in broiler chickens. Poultry science, 83(2),
175-182.

Habiyah, U., Mutia, R., & Suharti, S. (2016). Performance and Egg Quality of Laying Hens Fed
Ration Containing Coriander Seeds (Coriandrum sativum Linn). Media Peternakan,
39(1), 61-66.

Hamodi, S. J., Al-Mashhadani, E. H., Al-Jaff, F. K., & Al-Mashhadani, H. E. (2010). Effect of
coriander seed (Coriandrum sativum L.) as diet ingredient on broilers performance
under high ambient temperature. International Journal of Poultry Science, 9(10), 968-
971.

Hashemi, S. R., & Davoodi, H. (2011). Herbal plants and their derivatives as growth and health
promoters in animal nutrition. Veterinary research communications, 35(3), 169-180.

Hosseinzadeh, H., Alaw Qotbi, A. A., Seidavi, A., Norris, D., & Brown, D. (2014). Effects of
different levels of coriander (Coriandrum sativum) seed powder and extract on serum
biochemical parameters, microbiota, and immunity in broiler chicks. The Scientific
World Journal, 2014.

Khubeiz, M. M., & Shirif, A. M. (2020). Effect of coriander (Coriandrum sativum L.) seed
powder as feed additives on performance and some blood parameters of broiler
chickens. Open Veterinary Journal, 10(2), 198-205.

Kirubakaran, T. G., Grove, H., Kent, M. P., Sandve, S. R., Baranski, M., Nome, T., &
Andersen, @. (2016). Two adjacent inversions maintain genomic differentiation
between migratory and stationary ecotypes of Atlantic cod. Molecular ecology, 25(10),
2130-2143.

82



Jobbery and Noaman / Tikrit Journal for Agricultural Sciences (2023) 23 (1):75-84

Kumari, P., Kumar, K., & Kumar, S. (2014). Effect of dietary supplement of sugar beet, neem
leaf, linseed and coriander on growth performance and carcass trait of VVanaraja chicken.
Veterinary World, 7.(9)

Nadeem, E., Olin, S. S., Hill, L. C., Hoagwood, K. E., & Horwitz, S. M. (2013). Understanding
the components of quality improvement collaboratives: a systematic literature review.
The Milbank Quarterly, 91(2), 354-394.

Naeemasa M, Alaw Qotbi A A , Seidavi A, Norris D, Brown D and Ginindza M (2015).
Effects of coriander (Coriandrum sativum L.) seed powder and extract on performance
of  broiler  chickens.  South Africa  J Anim Sci 45  (4):
http://dx.doi.org/10.4314/SAJAS.V4514.3

Osman, A. B. H. (2017). Effect of dietary supplementation of Coriandrum Sativum (Kuzbara)
Powder on the performance and dressing percentage of broiler chickens (Doctoral
dissertation, Sudan University of Science & Technology).

Ouwehand, A. C., Tiihonen, K., Kettunen, H., Peuranen, S., Schulze, H., & Rautonen, N.
(2010). In vitro effects of essential oils on potential pathogens and beneficial members
of the normal microbiota. Veterinarni Medicina, 55(2), 71-78.

Pathak Nimish, L., Kasture Sanjay, B., Bhatt Nayna, M. and Rathod Jaimik, D., (2011).
Phytopharmacological properties of Coriander sativum as a potential medicinal tree: an
overview. J Appl Pharm Sci, 1(4), pp.20-5.

Rahimi, S., Teymori Zadeh, Z., Torshizi, K., Omidbaigi, R., & Rokni, H. (2011). Effect of the
three herbal extracts on growth performance, immune system, blood factors and
intestinal selected bacterial population in broiler chickens. Journal of Agricultural
Science and Technology, 13(4), 527-539.

Rajeshwari, U., & Andallu, B. (2011). Medicinal benefits of coriander (Coriandrum sativum L).
Spatula DD, 1(1), 51-58.

Reda, F. M., El-Saadony, M. T., Elnesr, S. S., Alagawany, M., & Tufarelli, V. (2020). Effect of
dietary supplementation of biological curcumin nanoparticles on growth and carcass
traits, antioxidant status, immunity and caecal microbiota of Japanese quails. Animals.

Ribeiro-Santos, R., Andrade, M., Sanches-Silva, A., & de Melo, N. R. (2018). Essential oils for
food application: natural substances with established biological activities. Food and
bioprocess technology, 11(1), 43-71.

Samira, M. E. R. A. D. |, & MESSAI, A. (2022). Assessment of Coriandrum Sativum L.,
Trigonella Foenum Graecum L., Pimpinella Anisum L., and Their Combinations Effect
on Growth Performance, Carcass Trait and Hematobiochemical Parameters in Broiler
Chicken.

Skyrme, D., & Amidon, D. (1997). The knowledge agenda. Journal of knowledge management.

Swiatkiewicz, S., Arczewska-Wlosek, A., & Jozefiak, D. (2017). The nutrition of poultry as a
factor affecting litter quality and foot pad dermatitis—an updated review. Journal of
Animal Physiology and Animal Nutrition, 101(5), e14-e20.

USDA 2021, United States Department of Agriculture, ISSN: 1949-1573

Vidanarachchi, J. K., Mikkelsen, L., Sims, I. M., lji, P., & Choct, M. (2006). Selected plant
extracts modulate the gut microflora in broilers. In Proceedings of Australian Poultry
Science Symposium. Australian Poultry Science Symposium & Poultry Research
Foundation & World's Poultry Science Association, Australian Branch.

83



Jobbery and Noaman / Tikrit Journal for Agricultural Sciences (2023) 23 (1):75-84

5 ALY eI A A8l LY ((Coriandrum sativum L) 8u:0S0 el Geama (e ddlida cily gl dBLa) il
Cpanddl) Zlaal slaal) Lin gl g9 S0

G 2 a4y 5n S s daaa
dadal)
il soaey AN LY LA fjee o Alal Au ol e il S Agalidall cilalg)

zaoAl slad¥) Lnslons Sae 5 (ALY el (B 5508 Hsh Bemae e Al elal e B 3S0 5% ¢ 308 sy
omed A Plgde (S8 a5 am yem ROSS ¢ 5 (0 dalad 450 asdi o8 asll cla¥) Lin ol g g Saa ¢ sl
JS by il Se & e (g gint Alalae S Alalae JSE 150 G gaa (O Mlas
eols ¢ BoRN sk Gsae s Al ddle 5V de geadll ) ida 30 L Se
Ly 30381 ) 52 (3 s (e Adlide il glsey Al dlle Ciaual (ll y Ollas
OYaza Cpuaad ?J 3..1_);33\ 34 d\)k clabal) 3 ?.\ ’( 70.8 ¢<70.6 <704 « /02)
8aa Jlsh @adl 35058l )5h (8 smne ddlal DA (e ale JSy alall oS
Jae dag o (S alall 550 800 5 Bsmae O ) il oda i 4y il
S sall 15ena 5 e S Gapla Blias o i) (R g duelibacal) 4 guall claliadl)
) ol sall e

84



