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INTRODUCTION 

The main effective ingredient of the plant, popularly known 
as fennel (Foeniculum vulgare Mill.), is trans-anethole, and 

its amount varies depending on different culture conditions 
(1,2). According to some studies, anethole is an active estro-
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Abstract 

This study was carried out to determine the effects of supplementation of ground fennel to quail rations on egg production, slaughter, 
intestinal parasites, and semen quality. For this purpose, 48 female and 24 male quails were used in the study. The experimental groups 
consisted of the control group with basal feed + 0% ground fennel, and the GF1, GF2, and GF4 groups with ground fennel-supplemented 
basal feed by 1%, 2%, and 4% respectively, also each group was designed in pairs. The weekly live weight values were found to be 
numerically higher in the groups with fennel-supplemented rations than in the control group. In addition, the live weight values of female 
and male quails were also numerically higher in the groups with fennel-supplemented rations. Egg weight, egg production, and feed intake 
of female quails were high, especially in the GF2 group. Furthermore, the feed conversion ratio was superior in the GF2 group. Regarding 
the slaughter and carcass parts, the fennel-supplemented groups were numerically higher than the control group. It was observed that 
the oviduct weight increased with the growing fennel ratio. In addition, the fennel supplementation increased the semen concentration 
in male quails. The increasing fennel addition enhanced the abnormal and dead spermatozoa rates and decreased semen motility. As a 
result of the macroscopic examination of the intestinal lumen of the quails in the control and fennel-supplemented groups, no adult 
helminths were detected; however, Giardia spp.-like cysts were observed. As a result, the usage of ground fennel as a feed additive by 
2% had a positive effect on yield characteristics of female quails, and the use by 1% had a positive effect on male quails. Consequently, 
the usage of ground fennel as a feed additive would be beneficial in quail farming.  

Key Words: Dead spermatozoa rates, feed-to-egg ratio, female feed intake, fennel, motility 
 

Japon Bıldırcınlarında Yumurtlama Döneminde Yeme Rezene (Foeniculum Vulgare Mill.)  İlavesinin Yumurta Verimi, Kesim ve Karkas 
Özellikleri, Bağırsaklarda Parazit Oluşumu ve Spermatolojik Kalite Üzerine Etkisi 

Öz 

Bu çalışma bıldırcın rasyonlarına öğütülmüş rezene ilavesinin yumurta verimi, kesim, bağırsak paraziti ve sperma kalitesi üzerine etkilerini 
belirlemek amacıyla yapılmıştır. Çalışmada 48 adet dişi ve 24 adet erkek bıldırcın kullanılmıştır. Çalışma grupları; bazal yem+%0 öğütülmüş 
rezene olan kontrol grubu ve bazal yeme %1, %2 ve %4 oranlarda öğütülmüş rezene ilaveli GF1, GF2 ve GF4 gruplarından oluşturulmuş, 
her grup iki tekrarlı olarak tasarlanmıştır. Haftalık canlı ağırlık değerleri rezene ilaveli gruplarda, kontrol grubundan rakamsal olarak yüksek 
saptanmıştır. Ayrıca dişi ve erkek bıldırcın canlı ağırlık değerleri de rezene ilaveli gruplarda rakamsal olarak yüksek olmuştur. Dişi 
bıldırcınların yumurta ağırlığı, yumurta verimi ve yem tüketimi özellikle GF2 grubunda yüksek saptanmıştır. Aynı zamanda yemin 
yumurtaya dönüşümü en iyi GF2 grubunda gerçekleşmiştir. Kesim ve karkas parçaları bakımından rezene ilaveli gruplarda , kontrol 
grubundan rakamsal olarak daha yüksek olduğu saptanmıştır. Yumurta kanal ağırlığının artan rezene oranı ile arttığı görülmüştür. Erkek 
bıldırcınlarda rezene ilavesinin sperma yoğunluğunu artırdığı belirlenmiştir. Aynı zamanda artan rezene ilavesinin anormal ve ölü 
spermatozoon oranlarını artırdığı, motiliteyi ise azalttığı belirlenmiştir. Kontrol ve rezene ilaveli gruplardaki bıldırcınların bağırsak 
lümenlerinin makroskobik incelenmesi sonucunda erişkin helmint saptanmamış, ancak dışkıların natif muayenesinde bütün gruplarda 
Giardia spp. benzeri kistlere rastlanmıştır. Sonuç olarak yumurta verim döneminde dişi performansını iyileştirmek için öğütülmüş 
rezenenin %2 oranının, erkek bıldırcınlar için %1 oranının bitkisel yem katkı maddesi olarak kullanımının olumlu olacağı ifade edi lebilir. 

Anahtar Kelimeler: Dişi yem alımı, motilite, ölü-canlı spermatozoa oranı, rezene, yem/yumurta oranı 
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genic agent responsible for mammotrophic activity (3), inte-
racts with estrogen receptors, and activates estrogen-de-
pendent progesterone receptors (4). In another study, it was 
stated that this estrogenic feature increased mammary 
gland weight, oviduct, and myometrium weights in female 
rats, and affected the functional integrity of testes and acces-
sory glands in adult male rats (5). Similarly, in humans, it has 
been noted that fennel causes an increase in the mammary 
gland and genital organ weight with its estrogenic effect (6). 
In addition, fennel oil or seed has antimicrobial (7,8) and anti-
oxidant (7) properties and its usage as a feed additive in po-
ultry nutrition have a positive effect on performance (9-11), 
yield quality (10-12) and animal behavior (12). In a different 
study, it was reported that the addition of 300 mg/kg of fennel 
essential oil to quail feed caused a significant increase in egg 
production and Haugh unit values, and a significant improve-
ment in egg yolk color and eggshell thickness (11). In this con-
text, this study was conducted to determine the effects of ad-
ding fennel seeds at different doses to quail feeds on live we-
ight, egg production, egg weight, testicular weight, sperm cha-
racteristics, and the parasite load of intestinal contents. 
 

MATERIAL AND METHODS 

Hatay Mustafa Kemal University's Scientific Ethical Commit-
tee accepted the experimental sets and assessment metho-
dologies, No: 2022/04-03. The study was carried out as a pre-
liminary study to conduct a comprehensive study in the Al-
ternative Poultry Breeding Unit of Hatay Mustafa Kemal Uni-
versity Experimental Research, Applications, and Research 
Center. In the study, 48 female and 24 male Japanese quails, 
which were in the laying period and were 50 days old, were 
used. While each study group had two replications, six fe-
male and three male quails were placed in each subgroup. 
Study groups are as follows; basal feed (control), basal feed 
+ 1% ground fennel (GF1), basal feed + 2% ground fennel 
(GF2), and basal feed + 4% ground fennel (GF4). 

In the formation of the study groups, the sex determi-
nation was made through the double control method. For 
the sex discrimination, while quails with mottled breast fe-
athers and no cloaca glands were defined as female, the qu-
ails without spots and cloaca glands were defined as males. 
After the sex determination, the quails were weighed, their 
initial live weight values were determined, and then they 
were randomly distributed to the groups. At the beginning 
of the study, it was considered that the mean live weight va-
lues of the quails in the groups were similar to each other. 

The live weight values of the quails in each group were 
individually weighed on the same day and at the same time 
each week, and the mean body weights of the groups were 
determined in the first, first and second weeks. 

Feed Properties 

In the study, standard feed which is based on corn and soy-
bean, and NRC (13) standards were used (Table 1). Feeds 
were prepared weekly, drinkers and feeders were checked 
daily during the study, and fresh water and feed were given 
to the quail ad libitum.  
 

Table 1. Basic nutritional composition of feed (%) 
Crude protein 20 Crude ash 4.8 Calcium  0.88 

Ether Extract 3 Lysine 1.12 Phosphorus  0.44 

Crude Fibre 3 Methionine 0.51 Sodium  0.14 

Egg Production Characteristics 

Eggs were collected and counted on a daily basis, their we-
ights were determined individually and written on the recor-
ding chart of the groups. The daily average egg production 
(DAEP) and Hen-Housed egg production (HHEP) were deter-
mined for each group with the following formulas; 

DAEP = Number of eggs collected in 7 days/number of 
days  

HHEP (%) = (DAEP / Number of animals at the beginning 
of the period) x 100 

Feed Utilization Feature 

The weekly feed consumption and weekly total egg weight 
were used to calculate the feed conversion ability, that is, 
the feed-to-egg ratio. 

Weekly feed intake (g) = (The amount of feed given at 
the beginning of the week – The rest amount of feed at the 
end of the week) 

Daily feed intake (g) = Weekly feed intake / (Number of 
quails x Number of days) 

Weekly feed intake of female quail (g) = (Daily feed in-
take x Number of female quails x Number of days) 

Feed-to-egg ratio = Weekly feed intake of female quail 
(g) / Total weekly egg weight (g)   

Slaughter Traits 

To determine the carcass and visceral weights, all female and 
male quails in the group were sacrificed by the cervical dis-
location method when they were 64 days old. Their body 
hair was removed by skinning. After the feather, head and 
feet were removed, their hot-filled carcass weights (HFCW) 
were determined by weighing. Thereafter, edible and non-
edible internal organs were removed and hot carcass weight 
(HHCW) values were recorded without organs. The weights 
of the heart, liver, gizzard, glandular stomach, oviduct, and 
intestines were also measured.  In addition, the following ra-
tio calculations were made by using (g) which is one of the 
weight values; 

Hot whole carcass yield (%) = (HFCW / Carcass Weight) 
x 100 

Hot carcass yield (%) = (HHCW / Carcass Weight) x 100 
Heart ratio (%) = (Heart Weight / HFCW) x 100   
Liver ratio (%) = (Liver Weight / HFCW) x 100   
Gizzard ratio (%) = (Gizzard Weight / HFCW) x 100   
Glandular stomach ratio (%) = (Glandular stomach We-

ight / HFCW) x 100 
Intestine ratio (%) = (Intestine Weight / HFCW) x 100 
Oviduct ratio (%) = (Oviduct Weight / HFCW) x 100 

The Calculation of Testicular Weight 

The testicles were removed by opening the abdominal ca-
vity, and the weight of each testis was measured using an 
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electronic analytical balance. The relative testis weights 
were calculated using the formula below (14); 

Relative testis weight (%) = (Absolute testis weight (g) / 
Slaughter Weight (g)) x 100 

Spermatological Analysis 

The epididymis from both testicles was gently separated and 
placed in a 60 mm petri dish in PBS (pH 7.4) at 37 °C. The 
spermatozoa were allowed to pass into the PBS liquid for 5 
minutes (Figure 1). 
 

 
Figure 1. Placing the epididymis in a petri dish 

 

In the determination of sperm concentration, a drop of 
epididymal homogenate incubated in PBS was taken and co-
unting was completed using the Makler counting chamber. 

In the determination of motility, a drop of sperm sus-
pension was placed on a slide on the heating plate under a 
phase contrast microscope and a coverslip was covered on 
it. At least 4-5 microscopic fields were observed at 400x mag-
nification of the microscope. The motility of spermatozoa 
was calculated as a percentage.  

While determining the ratio of dead-live spermatozoa, 
the epididymal sperm were mixed with eosin-nigrosin dye 
and a smear was drawn on the slide and expressed as % after 
counting at least 200 cells, by considering that the heads of 
dead spermatozoa were stained red (dead) and unstained 
(live) under the microscope at 400x magnification (Figure 2). 

 

  
Figure 2. Image of the dead (A) and live (B) spermatozoa 

 
In the determination of abnormal spermatozoa, the 

sperm suspension taken from the cauda epididymis was co-
unted at least 200 sperm cells and expressed as % by adding 
immersion oil at 1000x magnification with the eosin-nigrosin 
staining method under the phase contrast microscopy.  

Parasitological Examination of Intestines 

After slaughter, the small and large intestines and feces of 
male and female quails in each group were examined. The 

intestinal samples of each quail were first examined macros-
copically and then carefully opened with scissors to be 
examined for the presence of adult helminths.  

Faeces samples were collected separately for each 
group in Petri dishes and mixed with a wooden stick. Then, a 
drop of the mixture was taken on a slide, mixed with a drop 
of physiological saline, and covered with a coverslip, and 
then examined under the microscope for the presence of 
trophozoites, cysts or oocysts of protozoa and helminth 
eggs. The same procedure was repeated with a drop of Lu-
gol. 

Statistical Analysis 

The IBM SPSS Statistics 22.0 software was used for the sta-
tistical analysis of the obtained data. One-way analysis of va-
riance was used to determine whether there was a diffe-
rence between the groups regarding the determined para-
meters. Also, Duncan's test was used to compare multiple 
groups comparison. The statistical significance level was con-
sidered when P<0.05. 
 

RESULTS 

The live weight values of the quails in the experimental gro-
ups during the egg production periods are presented in Table 
2. The difference between the groups in terms of body we-
ight values at the base, 57th day, and 64th day was statisti-
cally insignificant (P>0.05). However, the average live weight 
value was numerically higher but there are no statistical dif-
ferences in all fennel-supplemented groups on the 57th day, 
and higher in the GF2 and GF4 groups on the 64th day com-
pared to the control group. When the study groups were 
compared in terms of live weight based on gender, it was 
determined that the weights of female quails in all groups 
were higher than male quails (P<0.01).  
  

Table 2. Live weight values in experimental groups (g) 

Groups  50th day (Base) 57th day 64th day 

Control   224.61 232.65 240.74 

GF1  224.34 235.18 235.88 

GF2  227.08 241.06 245.21 

GF4  219.46 242.45 247.50 

SEM  3.066 3.644 3.253 

P value  0.847 0.745 0.602 

 Gender-based comparison 

Control – female  238.30a 247.47a 253.75a 

Control – male   197.23b 203.01b 214.70b 

GF1 – female  235.42a 247.07a 246.41a 

GF1 – male  202.18b 211.39b 214.84b 

GF2 – female  242.01a 260.08a 261.95a 

GF2 - male  197.21b 203.01b 211.75b 

GF4 - female  227.79a 255.36a 263.49a 

GF4 - male  202.80b 216.63b 215.52b 

SEM  2.438 2.838 2.341 

P value  0.001 0.001 0.001 

a, b: The difference between the groups in the same column and given 
with different letters is important.  
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The average daily egg production and Hen-Housed egg 
production values of the quails in the experimental groups 
are given in Table 3. The control and GF2 groups were similar 
to each other (P>0.05) in all determined periods in terms of 

average daily egg production and Hen housed egg produc-
tion, yet statistically significant differences were found in the 
GF1 and GF4 groups (P<0.01).   

 
Table 3. Egg production characteristics of groups 

 Number of fe-
males 

1st Week 
DAEP (piece) 

1st Week 
HHEP  (%) 

2nd Week 
DAEP (piece) 

2nd Week 
HHEP  (%) 

14 days DAEP 
(piece) 

14 days 
HHEP  (%) 

Control  12 4.50a 75.00a 5.36a 89.31a 4.93a 82.15a 
GF1 12 3.43b 57.16b 4.29b 71.55b 3.86b 64.27b 
GF2 12 4.72a 78.58a 5.72a 95.25a 5.21a 86.83a 
GF4 12 3.36b 55.98b 4.29b 71.42b 3.82b 63.68b 

SEM 0.126 2.108 0.118 1.963 0.073 1.214 
P value 0.004 0.004 0.002 0.002 0.001 0.001 

a, b: The difference between groups with different letters in the same column is significant 
(P<0.05); DAEP: Daily average egg production; HHYV: Hen-Housed egg production

 
 
 (P<0.05); DAEP: Daily average egg production; HHYV: 

Hen-Housed egg production 
The average and weekly total egg weights of the expe-

rimental groups, weekly feed intake and Feed-to-egg ratio of 
female quails are given in Table 4. In terms of the average 
egg weight which was determined between the 50th and 
64th days of the study, the GF1 group was similar to the 
control group (P>0.05), while the GF2 and GF4 groups diffe-
red significantly (P<0.01). However, in terms of weekly total 

egg weight, control and GF2 were similar (P>0.05), with a 
higher and significant difference from other fennel-supple-
mented groups (P<0.01). The differences between the gro-
ups in terms of weekly feed intake in female quails are signi-
ficant (P<0.01, P<0.05, P<0.01 respectively), plus the lowest 
weekly feed intake in all periods was found in the quails of 
GF1 and GF4 groups. The feed-to-egg ratio was significantly 
better in the control and GF2 groups than in the GF1 and GF4 
groups between days 50 and 64 (P<0.01).      

 
Table 4. The egg weights, feed intake and feed-to-egg ratio rates of the experimental groups  

Groups  First week Second week Between day 50-day 64 

 Average egg weight (g) 

Control  11.51bc 12.36bc 11.97b 
1% 11.31c 12.11c 11.76b 
2% 12.03ab 12.72ab 12.41a 
4% 12.46a 12.93a 12.72a 
SEM 0.103 0.079 0.066 
P value 0.001 0.002 0.001 
 Weekly total egg weight (g) 

Control  362.54a 463.33a 825.87a 
1% 271.39b 363.39b 634.76b 
2% 396.93a 508.82a 905.75a 
4% 292.87b 387.86b 680.73b 
SEM 8.902 10.201 13.254 
P value 0.001 0.001 0.001 
 Weekly feed intake in female quails (g) 

Control  1346.67a 1406.67a 1376.67a 
1% 1233.31b 1273.33b 1253.34c 
2% 1366.66a 1413.33a 1390.00a 
4% 1326.67a 1313.33ab 1320.00b 
SEM 11.659 15.503 9.012 
P value 0.008 0.018 0.001 
 Feed-to-egg ratio 

Control  3.72ab 3.05 1.67b 
1% 4.69a 3.55 1.98a 
2% 3.44b 2.80 1.54b 
4% 4.60a 3.43 1.94a 
SEM 0.157 0.105 0.035 
P value 0.035 0.095 0.001 

a, b: The difference between the groups in the same column and given with different letters is important

  
The testis weights and spermatological examination va-

lues of the study groups are given in Table 5. The numerical 
difference between the control and the fennel-supplemen-
ted GF1, GF2 and GF4 groups concerning the absolute testis 
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weight and relative testis weight values was statistically in-
significant (P>0.05). In microscopic spermatological evalua-
tions, while the fennel-supplemented experimental groups 
were similar to each other in terms of spermatozoa concent-
ration, their values were found to be significantly higher than 
the control group (P<0.05). According to the morphological 
evaluation, the control and the GF1 groups were similar and 
had a remarkably lower rate of abnormal spermatozoa when 

compared to the GF2 and GF4 groups (P<0.01). The GF1, GF2 
and GF4 groups were significantly different from the control 
group in terms of their dead spermatozoa rates, yet the GF1 
group had the lowest rate and the GF2 the highest (P<0.01). 
In addition, the lowest spermatozoon motility values were 
found to be in the GF4 group and the highest in the GF1 
group (P<0.01).  

 
 

Table 5. The testicular and spermatological parameters in research groups (n=24) 

Groups 
Absolute Testis 

Weight (g) 
(right+left/2) 

Relative testis (%) 
(Absolute testis  

weight/Slaughter 
weight)x100 

Sperm  
Concentration 

(106 ml-1) 

Morphology 
(Abnormal 

Spermatozoa 
Rate) (%) 

Dead  
Spermatozoa 

Ratio (%) 
Motility (%) 

Control 2.73±0.349 1.25±0.178 445.83±15.911b 8.00±0.816b 33.50±1.839c 54.17±2.386b 

GF1 3.35±0.127 1.54±0.076 505.17±25.878a 7.33±1.145b 22.00±3.162d 70.83±1.536a 

GF2 3.13±0.250 1.49±0.126 508.83±14.627a 15.50±0.763a 53.83±3.718b 34.17±4.362c 

GF4 3.57±0.351 1.74±0.143 542.83±14.729a 16.33±1.256a 66.50±5.469a 22.50±4.425d 

SEM  0.142 0.068 9.198 0.509 1.890 1.708 
P value 0.220 0.119 0.011 0.001 0.001 0.001 

a, b: The difference between the groups in the same column and given with different letters is important.  

 
The slaughter and carcass characteristics of the groups 

are given in Table 6. There were no as well as numerical or 
significant differences found between the groups regarding 
slaughter characteristics (P>0.05). However, when female 
quails were compared in terms of carcass yield, there was a 

remarkable difference between the groups, plus GF2 and 
GF4 groups showed a significant difference (P<0.01) when 
compared with the control group.  The oviduct weights were 
numerically higher in the GF2 and GF4 groups than in the 
control group (P>0.05).  

 
Table 6. The slaughter and carcass parts’ weight characteristics of experimental groups 

 Gender Control FP1 FP2 FP4 SEM P value 

Slaughter weight (g) 
Female 252.02 258.56 278.03 269.17 3.663 0.075 
Male 222.99 218.10 211.30 205.16 3.875 0.408 
Both 241.77 243.39 253.01 245.17 4.173 0.786 

Hot filled carcass weight (g) 
Female 205.30 198.29 221.94 212.98 3.342 0.096 
Male 166.32 166.72 161.14 157.32 2.651 0.554 
Both 191.54 186.45 199.14 192.11 3.739 0.698 

Hot hollow carcass weight (g) 
Female 144.59 142.09 150.76 142.16 2.220 0.489 
Male 137.11 134.41 133.12 128.72 2.281 0.629 
Both 141.95 139.21 144.14 137.12 1.758 0.522 

Heart weight (g) 
Female 1.98 2.02 2.08 1.97 0.051 0.876 
Male 1.72 1.95 1.84 1.68 0.049 0.248 
Both 1.89 1.99 1.99 1.86 0.039 0.521 

Liver weight (g) 
Female 7.86 8.79 8.82 7.88 0.197 0.151 
Male 4.21 3.86 3.90 3.72 0.132 0.624 
Both 6.57 6.94 6.97 6.32 0.304 0.853 

Gizzard weight (g) 
Female 5.11 5.64 6.14 6.07 0.182 0.167 
Male 4.65 4.57 4.42 4.34 0.119 0.790 
Both 4.95 5.24 5.49 5.42 0.146 0.543 

Glandular stomach weight (g) 
Female 1.13 1.14 1.18 1.16 0.028 0.891 
Male 0.87 0.79 0.77 0.79 0.025 0.563 
Both 1.03 1.01 1.03 1.02 0.029 0.994 

Intestine weight (g) 
Female 14.54 16.27 16.49 16.00 0.395 0.292 
Male 9.44 9.85 9.36 8.96 0.288 0.753 
Both 12.78 13.86 13.81 13.36 0.479 0.824 

Hollow carcass yield (%) 
Female 57.46a 55.07ab 54.23b 52.74b 0.463 0.007 
Male 62.07 61.68 63.01 62.69 0.901 0.953 
Both 59.08 57.55 57.52 56.47 0.639 0.543 

Oviduct weight (g) Female 8.59 8.34 8.95 9.13 0.256 0.711 
Oviduct ratio (%) Female 3.43 3.22 3.21 3.38 0.081 0.705 

 
The intestine images of male and female quails of the 

study groups and the microscopic analysis photographs of 
their feces are given in Figure 3. As a result of the macrosco-
pic examination of the intestinal lumen of the quails in the 
study groups, no adult helminths were found, yet according 
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to the examination of the stools by native examination, cysts 
like the Giardia spp. were detected, but trophozoite could 
not. 
 

 
Figure 3. The microscopic images of the faeces were observed by the 
native-Lugol method and Giardia spp. like cysts (400X magnification)  A. 
Intestines of female quails; 1. Control-Female, 2. GF1-Female, 3. GF2-
Female, 4. GFP4-Female, B. Intestines of male quails; 5. Control-Male, 
6. GF1-Male, 7. GF2-Male, 8. GF4-Male.  

 

DISCUSSION AND CONCLUSION 

When the addition of fennel into the feed during the egg-
laying period was compared in terms of live weight values, a 
numerical increase was detected in the GF2 and GF4 groups 
compared to the control group. Consistent with the study re-
sults, the addition of fennel seed (15) and fennel essential oil 
(11) to quail feed during the egg-laying period had no signi-
ficant effect on live weight when compared with the control 
group. According to the study, the female quails had higher 
body weight than male quails, and the best body weight gain 
was in the GF2 and GF4 groups in females and the GF4 group 
in male quails compared to the control group. The fact that 
female quails have better growth rates than male quails is a 
predominant factor in breeding female-male quails together 
in meat production (16-19). In addition, Sarica et al. (20) re-
ported that the live weight of male quails that were left out 
of breeding increased until the eighth week and then decre-
ased, but it was not considered a significant change.    

Hen-Housed egg production was similar and high in the 
control group and the GF2 group, but significantly lower in 
the GF1 and GF4 groups. It was stated that the addition of 
1.2% fennel seeds (21) and 300 mg/kg fennel essential oil 
(11) to the feed resulted in a significantly higher egg yield in 
quails than in the control group. On the other hand, Buğdaycı 
et al. (15) reported that the egg yield in quails fed with fennel 
seed added feeds was higher than the control group, especi-
ally the 0.6% group had an egg yield rate of 96.64%. Consi-
dering the differences in the results, it should be noted that 
the number of eggs produced per day in the hen house is 

determined by recording the eggs with shell integrity, there-
fore, the presence of defective eggs in the groups will cause 
losses.    

When compared with the control group, while the ad-
dition of 1% (GF1) and 4% (GF4) ground fennel to the feed 
resulted in significant decreases in weekly total egg weight 
and female feed consumption, it resulted in a significant 
improvement in the feed conversion rates by 2% (GF2). Be-
sides, Yeşilbağ (11) reported that the addition of fennel es-
sential oil decreased feed intake and improved the feed effi-
ciency of quails when compared with the control group. Va-
kili and Majidzadeh Heravi (22) and Abou-Elkhair et al. (23) 
reported that the addition of fennel to layer chicken feed 
improves feed efficiency and increases egg weight. The egg 
weight and feed consumption rates vary with the live weight 
values of quails in the egg period, so the use of quails with 
different weights caused different results.    

The fennel-supplemented groups were found to be si-
milar to the control group in terms of all characteristics de-
termined except for the hollow carcass yield. The heart, liver, 
gizzard, glandular stomach, and intestinal weights were nu-
merically higher in females of the fennel-supplemented gro-
ups compared to the control group. In male quails, the we-
ights of the heart, gizzard, and intestinal were higher than in 
the control group, yet the liver weight was lower. Sarıca et 
al. (20) reported that edible internal organs (heart, liver, giz-
zard) weight decreased in non-breeding male quails starting 
from the 8th week.  Accordingly, the oviduct weight of fe-
male quails in the fennel-supplemented GF2 and GF4 groups 
was numerically higher than the control group. The female 
quail oviduct weight values of the control and fennel-supp-
lemented groups were found to be higher than the 7.06 g 
value reported by Teixeir et al. (24) for Japanese quails at 48 
weeks of age. It is a fact that this difference may be due to 
the age and live weight difference of the broodstock quail 
that was used in the study.  

In the study, according to the comparisons regarding 
absolute and relative testis weight, it was determined that 
the values of the male quails of the fennel-supplemented 
groups were numerically higher than the ones in the control 
group. Sarıca et al. (20) found that the testicular weight inc-
reased with age in non-breeding male quails, plus it varies 
between 3-6 g between the 6th and 10th weeks. The male 
quail values in the fennel-supplemented groups are included 
in the reported testis weight range. According to the study, 
the concentration, abnormal and dead spermatozoa rates 
increased with the rise in fennel rates, but motility decrea-
sed. Sperm motility of less than 50% is a sign of reproductive 
problems. In this sense, it was determined that the GF1 
group male quails from the control and other fennel-supple-
mented groups had a lower rate of abnormal and dead sper-
matozoa, a lower rate than other fennel-supplemented gro-
ups in terms of concentration, but a significantly higher rate 
than all other groups in terms of motility. The use of fennel, 
which has an antioxidant effect, is recommended to improve 
fertility (25). In studies using fennel oil in different animal 
species, an improvement in testicular histological structure 
and an increase in spermatological quality have been repor-
ted (26-29). 



Coşkun Çetin et al., Dicle Üniv Vet Fak Derg 2022;15(2):85-92 The Effect of Supplementation of Fennel (Foeniculum Vulgare Mill.) to the Feed… 

91 
 

As a result of the macroscopic examination of the intes-
tinal lumen of the quails in the control and fennel-supple-
mented groups, no adult helminths were found (Figure 3), 
yet according to the examination of the stools by native 
examination, cysts like the Giardia spp. were detected, but 
trophozoite could not.  In some studies on parasitic diseases 
of quails; Kurtpınar (30) found that 26 out of 40 quails were 
infected with various helminths, Tolgay (31) found many ces-
todes in 2 of 12 quails, Köroğlu (32) found helminth infecti-
ons in 44 out of 100 quails, and Kalınbacak and Burgu (33) 
found nematodes such as the Cyrnea colini and Capillaria sp. 
in the autopsy of 7 wild quails. In addition, Vasco et al. (34) 
reported that they could not diagnose Giardia spp. cysts in 3 
quails, plus Reboredo-Fernandez et al. (35) reported Giardia 
duodenalis assemblage B in a quail in a study examining 433 
wild birds. The appearance of Giardia spp. similar cysts in 
control and all experimental groups are generally compa-
tible with the literature. While helminth infection was gene-
rally detected in studies conducted with quails in Türkiye, no 
protozoan infection study was found except for two studies 
(36,37) in which Toxoplasma gondii-specific antibodies were 
investigated. The number of studies in this area should be 
increased and molecularly approved. 

The weekly live weight gain between the 50th and 64th 
days of the laying period was determined numerically higher 
in the fennel-supplemented groups than in the control group 
in female and male quails. In this sense, the live weight gain 
was observed in quails of the fennel-supplemented groups 
at 2% and 4% rates, which made a difference. The average 
daily number of eggs, hen-housed egg production, egg we-
ight, and feed intake in female quails were highest in the fen-
nel-supplemented group at the rate of 2%.  Also, the feed-
to-egg ratio in the GF2 group improved positively. Further-
more, the high values regarding slaughter and carcass piece 
weight values belong to the GF2 group quails. It can be sta-
ted that the oviduct weight rises with the increasing fennel 
ratio, so it differs numerically from the control group. In 
terms of spermatological quality, while the addition of fen-
nel depending on the dose to the feed had a positive effect 
on sperm concentration, it increased the rate of dead sper-
matozoa and decrease the motility rate. 

In this sense, the best result was in the male quail of 
GF1 group. As a result, the use of ground fennel as a natural 
additive by 2% had a positive effect on yield characteristics 
of female quails, and the use by 1% had a positive effect on 
the spermatological quality characteristics in male quails, 
thus showing that the use of ground fennel would be bene-
ficial. In addition, this study contributes to a small number of 
studies on the presence and prevalence of parasitic diseases.  
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Rezene Uçucu Yağı İlavesinin Performans ve Yumurta Kalite Par-
ametreleri Üzerine Etkisi. Ankara Üniv Vet Fak Derg. 65: 413–
418. 

12. Souza AVD, Morais MVM, Rocha MC, et al. (2020). Influence of 
Fennel in Japanese Quail Diet Over Egg Quality and Behavior 
Aspects. Bol Ind Anim. 77: 1–13. 

13. NRC. (1994). National Research Council, Nutrient Requirements 
of Poultry. 9t h rev. ed. National Academy Press, Washington, 
DC.   

14. Türk G, Çeribaşı AO, Şimşek ÜG, et al. (2016). Dietary Rosemary 
Oil Alleviates Heat Stress-İnduced Structural and Functional 
Damage Through Lipid Peroxidation in The Testes Of Growing 
Japanese Quail. Anim Reprod Sci. 164: 133–143.  
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