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ABSTRACT 
 

Background and Objective: The poultry industry plays a very important role in improving the 
standard of life worldwide due to its concern about fighting hunger. Improving fertility, hence, 
productivity is the main goal in poultry production. This study was designed to investigate the effect 
of Eruca sativa (Rocket salad) on semen quality in cockerels’ chicken.  
Materials and Methods: The Eruca sativa seeds were provided to fifteen cocks of Lohmann 
chicken breed (age seven months) at a concentration of 0.0% (control), 0.01%, and 0.02% as a 
feed additive for nine weeks. The cocks' sperm were collected using an abdominal massage 
technique. The semen volume, concentration, motility, live/dead ratio and normal/abnormal ratio 
were determined weekly over the experiment period. Data were statistically analyzed by a one-way 
ANOVA test using Statistical Package for Social Science (SPSS version 16).  
Results: Concentration of 0.02% Eruca sativa significantly (p < 0.05) increased semen volume, 
motility, live/dead ratio. The other characteristics were also numerically increased in response to 
this concentration. Although it was not significantly different from the control group, 0.01% of Eruca 
sativa improve semen characteristics.  
Conclusion: Eruca sativa improved the reproductive potentiality in cock by optimizing the semen 
quality. Generally, 0.02% Eruca sativa improved semen quality better than 0.01%. 
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1. INTRODUCTION  
 
Eruca sativa is one of the medicinal plants 
commonly known as salad rocket, originated in 
the mediterranean region and western Asia. It is 
also found in tropical Africa and South Africa. It 
has several antioxidant constituents including 
glucosinolates, flavonoids, carotenoids, vitamin C 
and volatile oils like myristicin and apiole [1]. 
Eruca sativa seeds restore normal blood value, 
improve semen motility in rabbits, and reduce the 
toxic pathological effects of toxins on liver and 
kidneys [2]. The extracts of leaves and seeds of 
Eruca sativa have diuretic effects and increase 
excretion of Na

+
, K

+ 
and Cl

- 
in dogs [3]. The 

antihepatotoxic properties of Eruca sativa has 
been also confirmed in rats; liver function 
improves under a diet supplemented with its 
ethanolic extract [4]. In central Asia, Eruca sativa 
seed oil, called “taramira or jamba oil”, and it is 
used for massage [5], hair treatment, and as a 
medicine against influenza [6]. Historically, Eruca 
sativa has been used in Egyptian folk medicine 
as a lactagogue, aphrodisiac, diuretic, 
antimicrobial and to disintegrate renal calculi and 
induce vomiting for long time [7]. Noteworthy, 
Eruca sativa has been shown to have anti-cancer 
activities [8]. 
 
On the other hands, the administration of low 
dose of Eruca sativa seed oil causes dilatation of 
the seminiferous tubules, proliferation of 
spermatogenic cell with an increase in its mitotic 
activity, increase number of sperms and 
epididymis weight, elevation of testosterone 
hormone level and hyperplasia of interstitial 
Leydig cells in rats [7,8]. Also, it is found to 
increase the percentage of haploid and 
decreases diploid and tetraploid cells [7]. In 
addition, Eruca sativa causes a considerable rise 
in three important sexual activity indices in rats: 
penis licking, attempt to mount the female, and 
successful mounting and ejaculation [9]. 
Recently, the poultry production companies in 
Sudan start to import breeders, and some of 
them use artificial insemination to ensure 
fertilization from fewer numbers of cockerels. So, 
they try to enhance fertility as a production 
improvement policy. Although Eruca sativa has 
been shown to improve fertility in mammals, its 
effects on poultry fertility need excessive studies 
due to lack of information. Therefore, this study 

has been designed to investigate the effects of 
Eruca sativa on semen quality in cocks as part of 
the attempts for improving the productivity in 
poultry. 
 

2. MATERIALS AND METHODS 
 
2.1 Experimental Birds and Management 
 
This study was conducted at the University of 
Khartoum's poultry production unit in Sudan. The 
experiment was conducted in a disinfected open 
poultry barn divided into three identical 1m

2
 

pens. In this study, fifteen Lohmann cocks (aged 
seven months) were used. The Eruca sativa 
seeds were collected from a local market, 
crushed, and added to a basal diet as a feed 
supplement to create three experimental diets 
containing 0.00 percent, 0.01 percent, and 0.02 
percent Eruca sativa seeds, respectively. As a 
litter, wood shavings were used, and the pens 
were equipped with clean feeders and drinkers, 
as well as 24 hours of light. The three 
experimental diets were distributed evenly 
among the three prepared pens at random (5 
cocks per each treatment). The experiment 
continued for 9 weeks. Cocks were trained by 
massage technique for 4 weeks to get semen 
before starting semen evaluation. Feed and 
water were provided ad libitum consumption and 
semen was collected once a week. 
 

2.2 Feeding 
 
The basal diet's formula is described in Table 1, 
and its chemical composition is shown in Table 
2. The chemical composition of Eruca sativa is 
presented in Table 3. 
 

Table 1. The formula of the basal diet 
 

Ingredient (%) 

Sorghum 59 
Groundnut cake 15 
Wheat bran 11.83 
Super concentrate 5 
Dicalcium 0.5 
Lame stone 8 
Nacl 0.3 
Methyonine 0.02 
Antifungal 0.1 
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Table 2. Chemical analysis of the basal diet 
 

DM (%) CP (%) CF (%) EE (%) Ash (%) NFE (%) 

92.06 18.23 3.99 3.84 8.18 57.85 

 
Table 3. Chemical analysis of Eruca sativa seeds 

 

DM (%) CP (%) CF (%) EE (%) Ash (%) NFE (%) 

94.7 21.94 18.32 16.45 4.64 13.34 

 

2.3 Semen Collection 
 

The semen collection was accomplished by the 
abdominal massage technique [10]. Each cock 
was massaged at the back and stroked close to 
its tail. Meanwhile, the inseminator applied a 
slight finger pressure around the base of the tail. 
The pressure was applied around the cloacae 
and the tail flattened towards the back of the bird, 
causing the phallus protrudes from the cloacae. 
The inseminator's thump was then pressed just 
behind the bird's vent on the bird's abdomen. 
Semen was released from the ductus deferens 
as a result of this. The inseminator gently 
squeezed the semen into a conical graded 
collection tube from the enlarged papillae at the 
base of the phallus.  
 

2.4 Semen Volume 
 

Semen volume was measured with the use of a 
collection tube graduated in ml. The volume of 
the semen was recorded to the nearest 0.1 ml.  
 

2.5 Semen Motility 
 

A drop of semen with the aid of a micropipette 
was placed on a microscope slide and placed on 
a microscope for examination. The percentage of 
cells that motile under their own power in a 
semen sample is known as motility.  
 

2.6 Semen Concentration 
 
The semen concentration was measured using 
the direct cell count method; the loaded 
hemocytometer was then placed on the 
microscope with 40 X objective. The 
spermatozoa’s head that falls within the 
subdivided smaller squares at the four edges and 
center of the hemocytometer was counted and 
the average per replicate was found. 
 

2.7 Semen Live/Dead Ratio 
 
The percentage of dead spermatozoa was 
estimated by preparing stained film from semen 

samples. The staining solution used was the 
Eosin-Nigrosin stain. The smears were examined 
microscopically using the oil immersion lens 
(×100), the spermatozoa with red-stained heads 
were classified as dead, while unstained 
spermatozoa were considered viable. 
 

2.8 Semen Normal/Abnormal Ratio  
 

The same stained slide used to calculate the 
dead and live sperms were examined for 
abnormal morphology. Data were presented as a 
percentage of the number of spermatozoa. 
 

2.9 Statistical Analysis 
 

The experimentation work of this study was 
carried out under a complete randomized design. 
The values of the measured parameters were 
analyzed with one-way ANOVA, using the 
computer program SPSS, version (16.0). The 
results were given in terms of mean ± standard 
error, after the differences between means were 
statistically assessed, using Duncan’s multiple 
range test. P<0.05 was considered a significant 
difference.  
 

3. RESULTS 
 
3.1 Semen Volume 
 
As shown in Fig. 1, 0.02% Eruca sativa 
significantly (p < 0.05) increased semen volume 
at 2

nd
 and 4

th
 weeks of the experimental period. 

In 1
st
, 3

rd
, 5

th
, 6

th
 and 7

th
 weeks there were no 

significant (p < 0.05) differences among 
experimental groups. 
 

At 8
th 

and 9
th
 weeks of the experimental period 

there was clear increase in semen volume in 
0.02% Eruca sativa experimental group, 
however, this increase was not significant.  
 

3.2 Semen Concentration 
 
Data in Fig. 2 reveals that the semen 
concentration did not show any significant 
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difference in response to Eruca sativa treatment 
during the experimental period. Nevertheless, 
0.02% Eruca sativa increased the semen 
concentration during the 2

nd
, 4

th
 and 8

th
 weeks 

but this increase was not statistically significant. 
 

3.3 Semen Motility 
 
The effect of Eruca sativa on semen motility has 
been shown in Fig. 3. Although it reflected that 
0.02% Eruca sativa increased significantly (p < 
0.05) the semen motility only at the 8

th
 week, the 

general pattern of the figure showed that 0.02% 
group exhibited numerical increase in semen 

motility in comparison to the other experimental 
groups over the period extended from the 2

nd
 

week till the end of the experimental period. 
Moreover, the motility in 0.01% group was 
numerically higher than that of the control one.  
 

3.4 Semen Normal/Abnormal Ratio  
 
The normal/abnormal sperms ratio increased 
significantly (p < 0.05) during the 5

th
 week using 

0.02% Eruca sativa concentration. However, the 
ratio increased numerically in 0.02% Eruca sativa 
group over the whole experimentation period 
(Fig. 4). 

 

 
 

Fig. 1. Effect of the dietary Eruca sativa seeds on semen volume (ml) 
*Significantly different at (p < 0.05) 

 

 
 

Fig. 2. Effect of the dietary Eruca sativa seeds on semen concentration (sperm/mm
3
) 
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Fig. 3. Effect of the dietary Eruca sativa seeds on Semen motility (%) 
* Significantly different at (p < 0.05) 

 

 
 

Fig. 4. Effect of the dietary Eruca sativa seeds on semen Normal/abnormal ratio (%) 
* Significantly different at (p < 0.05) 

 

3.5 Semen Live/Dead Ratio 
 

Fig. 5 shows that 0.02% Eruca sativa 
significantly (p<0.05) increased the live/            
dead semen ratio during the 1

st
 and                              

9
th
 weeks. Although it was not significant                

during the 2
nd

, 3
rd

, 4
th
, 5

th
, 6

th
 and 8

th
                      

weeks, it was numerically higher in this               
group compared to the other experimental 
groups. Noteworthy, there was a sharp                 
increase in the life/dead ratio during the 7

th
          

week.  
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Fig. 5. Effect of the dietary Eruca sativa seeds on semen live/dead ratio (%)  
* Significantly different at (p < 0.05) 

 

4. DISCUSSION 
 
Recently, the world experiences a very strong 
revolution in the poultry industry, and it has been 
used to challenge poverty and hunger. By all 
means, poultry is considered the cheapest 
source of protein. So, a lot of efforts have been 
paid recently to improve fertility and hatchability. 
Enhancing the traits of the semen and increasing 
the reproductive life of cocks could be one of 
these efforts.  Semen evaluation could be 
considered as an important tool for clarifying the 
effect of internal agents affecting male 
reproductive capacity, so it can be used as a 
means for evaluation. Data of the present study 
revealed that 0.02% of Eruca sativa seeds added 
to the basal diet gave the best results in most of 
the evaluated semen characteristics. Mclennan 
and Dallinore [11] found that the supportive 
valuable effects of the Eruca sativa seeds have 
been related to its fatty acids content, specially 
the erucic, oleic and linolenic acids. The 
essential fatty acid linolenic acid and oleic acid 
preserve the mitochondrial integrity and the rate 
of formation of acetyl Co-A that is necessary for 
the activity and motility of spermatozoa.  Blesbois 
et al. [12]

 
stated that dietary fatty acids represent 

an important factor in male fertility because of 
their incorporation in both the seminal fluid and 
spermatozoa. The presence of antioxidant and 
other stimulant materials in the Eruca sativa 
seeds could have the power to ameliorate  
semen characteristics. The Eruca sativa seed 
constituents, glucoerucin and polyphenols, have 

been shown to possess such activity [13]. The 
low dose of Eruca sativa seeds oil has been 
shown to produce a high rate of proliferation of 
the haploid cells resulting in stimulation of 
spermatogenesis and increase sperm count. 
Nevertheless, the large dose has been shown to 
inhibit DNA synthesis and decreases cell division 
resulting in hypo-spermatogenesis that has been 
diagnosed by the diploid peak and a decrease in 
sperm count [14]. This might be due to the high 
erucic acid content of Eruca sativa seed oil which 
decreases the level of testosterone hormone. 
The rate of spermatogenesis could be affected 
by the high erucic acid content either directly 
through its action on the membrane of 
spermatogenesis cells or indirectly through its 
action on Sertoli cells or Leydig cells [15,12,7].  
Hussein [8] proved that the Eruca sativa leaves 
extract causes a significant increase in 
testosterone level and sperm activity with a 
significant decrease in sperm mortality and 
abnormalities. Interestingly, Alcoholic/hexane 
and alcoholic/acetontrile fractions of Eruca sativa 
significantly enhance the sexual activity of male 
rats in both behavioral parameters, by the 
significant increase in the sexual activity index 
and by increasing the intracavernosal pressure 
[9]. 
 

5. CONCLUSION AND RECOMMENDA-
TION 

 
The present data showed that Eruca sativa 
treated groups are superior to the control one in 
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semen quality in cockerels. Generally, 0.02% 
Eruca sativa was better than 0.01%. Although 
Eruca sativa was effectively improved the studied 
semen characteristics, much more information is 
still needed to evaluate the effect of Eruca sativa 
seeds on sexual hormones levels, blood 
constituents, histological changes of testis, which 
will give a better opportunity for results 
interpretation.  
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