
J.Animal and Poultry Prod., Mansoura Univ., Vol.9 (1): 9- 15 , 2018 

Effect of Rocket Oil Addition on Productive and Reproductive Performance 
of Growing Ram Lambs Under Hot Climate Condition.  
El-Badawy, M. M. ; Hafsa  F. H. Youssef ; Y. H. Hafez ; Heba A. El-Sanafawy;  
M. M. El-Maghraby and A. A. El-Giziry.  
Animal Production Research Institute, Agricultural Research Center, Dokki, Giza, Egypt. 

 

ABSTRACT 
 

Twenty-four crossbred ram lambs (1/2 Finnish Landrace ×1/2 Rahmani) aged 3-4 months and averaged 22.25±0.93 kg 
live body weight were randomly divided into three treatments (8 lambs in each) according to their live body weight. The 
experimental period lasted 6 months from May to October 2015. Ram lambs were orally treated with 0 (control), 1 (T1) and 2 
(T2) mg rocket oil (RO)/kg LBW. Growth performance, puberty and semen characteristics of ram lambs, some blood parameters 
and economic efficiency were estimated. The results showed that final LBW of ram lambs at puberty increased (P<0.05) in T2 
and T1 as compared to control. Total weight gain increase (P<0.05) in T2 compared with control (18.22 vs.16.62 kg). Average 
daily gain was higher (P<0.05) in T2 than in T1 and control (161.2 vs. 125.6 and 112.3 g/d). Ram lambs of T2 expressed first 
ejaculate (puberty) 34.6 days earlier (P<0.05) than those in control. Scrotal circumference and testes volume increased (P<0.05) 
in T1 and T2 compared with in control. Semen quality (ejaculate volume, initial motility, live spermatozoa, sperm cell 
concentration and sperm output) was better (P<0.05) in T2 and T1 than in control. Serum total antioxidant capacity was higher 
(P<0.05) in T2 than in control and T1. Relative economic feed efficiency increased for T1 and T2 lambs (111 and 137%) 
compared with controls. It could be conclude that daily addition of 2 mg rocket oil (watercress oil)/kg live body weight of ram 
lambs could lead to earlier age at puberty, improvement in growth performance at puberty, higher reproductive ability and better 
economic feed efficiency of ram lambs. 
Keywords: Growing, ram lambs, rocket oil, performance, puberty, semen quality. 
 

INTRODUCTION 
 

Several authors indicated presence of vitamin C, 
carotenoids, flavonoids (appiin and luteolin and 
glucosinolates) and volatile oils (myristicin, apiole β-
phellandrene) in rocket seeds (Bradley, 1992; Leung 
and Foster, 1996; Talalay and Fahey, 2001). 
Glucosinolates in rocket seeds have anti-carcinogenic, 
antifungal, antibacterial, and antioxidant actions (Kim et 
al., 2004). In earlier reports, vegetable oil 
supplementation was used in ruminant feeding as a 
mean for increasing the dietary energy density and 
modifying meat (Caja and Bocquier, 2000; Chilliard et 
al., 2003).  Rocket seed oil shows a good effect as 
hypolipidemic agent, and contains high amount of 
omega-3 and omega-6 fatty acids (Abozid and Ayimba, 
2014). Eicosapentaenoic (EPA), docosahexaenoic 
(DHA) and α-linoleic acids (ALA) are the main 
essential omega-3 fatty acids. Reproductive tissues were 
targeted by polyunsaturated fatty acids (PUFA), such as 
linoleic (18:2n-6), ALA (C18:3n-3), EPA (C20:5n-3) 
and DHA (C22:5n-3) and may alter animal reproduction 
and fertility (Thatcher and Staples, 2007). 
Supplementation of is essential for achieving good 
growth and high metabolism (Kris-Etherton et al., 
2002). Also, omega-3 fatty acids have anti-oxidant 
properties, that play a critical role in the development 
and control central nervous system function (Logan, 
2004).  

Rocket oil (watercress oil) as an oral daily dose 
at a level 2 mg/kg LBW significantly increased total 
gain and average daily gain of born kids as compared to 
those at levels of 0 or 1 mg/kg LBW (Hafez et al., 
2016). 

Animal needs to reach sexual maturity (a phase 
of the instinct sexual activity) for reaching full 
reproductive potential when the mating capacity and 
seminal parameters consistent with the full reproduction 
(Pacheco et al., 2009). 

Heat stress affects almost all physiological 
(Marai et al., 2007), biochemical (Spurlock and 
Savage,1993), or hormonal (Helal et al., 2010) body 
systems. High temperature for a long time with high 
relative humidity affect feed intake, production, 
reproductive efficiency and consequently animal 
profitability. Accordingly, there is need to decrease 
surrounding temperature that could achieve by 
improving housing (Das et al., 2016). Improving the 
cow’s comfort by reducing the amount of time it stands 
to dissipate heat can ultimately reduce the effect of heat 
stress (Allen et al., 2013). 

Omega-3 fatty acids are necessary for their 
health benefits, but unfortunately, mammals have 
limited ability to synthesize these fatty acids (Kris-
Etherton et al., 2002). This work aimed to estimate the 
effect of rocket oil (watercress oil) addition to growing 
ram lambs during heat stress of summer season . 
Productive and reproductive performances, economic 
efficiency, and some blood parameters were also 
studied. 
 

MATERIALS AND METHODS 
 

This study was conducted at Animal Production 
Experimental Station, Sakha, Kafer el sheikh 
Governorate, belonging  to Animal Production Research 
Institute (APRI), Agricultural Research Center, Egypt. 
Animals and treatments:  

Twenty-four crossbred ram lambs (1/2 Finnish 
Landrace ×1/2 Rahmani) aged 3-4 months and averaged 
22.25±0.93 kg live body weight were divided into three 
groups (eight in each ) according to live body weight 
and age. Ram lambs in the first, second and third 
treatments were orally administrated with daily dose of 
0, 1 and 2 mg rocket oil/kg LBW for an experimental 
period of 6 months from May to October 2015  

Climatic condition and temperature humidity 
index (THI) during the experimental period are shown 
in Table (1). 
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The THI was calculated according to Hahn et al. 
(2003) as the following equation: 
THI = [(1.8 x Tdb) +32] – [0.55 (RH/100)] x [(1.8 x Tdb) +32) -58]. 

Average values of THI between 70-75 indicate 
no risk (normal and comfortable for animals), while 
THI values between 76-78 are stressful, and values 
above 78 induce excess heat stress.  
 

Table 1. Means of air temperature (˚C), relative 
humidity (%) and the temperature 
humidity index during the experimental 
period. 

Item Minimum Maximum 
Air temperature, ˚C 22.0 32.27 
Relative humidity, % 81.45 50.65 
Temperature humidity index 65.51 81.15 
 

Feeding system: 
Ram lambs were allowed to fed in-group feeding 

according to NRC (2007) requirements of growing 
lambs. A basal ration consisting of concentrate feed 
mixture (50%) plus corn silage (50%). The concentrate 
feed mixture (CFM) contained wheat bran (40%), 
ground yellow corn (30%), undecorticated cottonseed 
meal (24%), molasses (3%), limestone (2%) and 
common salt (1%). All animals were weighed biweekly 
until end of the experiment. Daily gain was calculated 
and feed offered was adjusted based on body weight 
changes according to NRC (2007) of growing ram 
lambs. Feedstuffs were offered in two almost equal 
meals at 8 a.m. and 4 p.m.. All animals were kept under 
the same management conditions in semi-open shaded 
yard during the experimental period. Fresh water was 
available all times. Composite feedstuffs samples were 
taken and stored for laboratory proximate analysis, 
according to A.O.A.C. (1995). Chemical composition of 
feedstuffs  is offered in Table (2).  
 

Table 2. Chemical composition of feedstuffs (%, on 
DM basis) fed to the experimental animals. 

Item CFM Corn silage 
DM 89.95 26.10 
OM 87.76 92.46 
CP 14.40 9.16 
CF 15.08 28.32 
EE 2.40 1.81 
NFE 55.88 53.17 
Ash 12.24 7.54 
 

Feed conversion rate and economic efficiency: 
Feed conversion was calculated as kilograms 

DM consumed for one-kilogram gain. Economic feed 
efficiency was computed as (price of weight gain/cost of 
feeding) x100.  
Blood parameters:   

At the end of the experimental period, blood 
samples were collected from 3 animals in each 
treatment. Blood samples were taken from the Jugular 
vein of each animal before morning feeding into 
vacationer tubes. Blood samples were allowed to 
coagulate and blood serum was separated by 
centrifugation at 3000 rpm for 20 min. Serum was 
isolated and stored at -20 oC for subsequent analyses. 
Total proteins (Armstrong and Carr 1964), albumin 
(Doumas et al., 1971), creatinine (Folin, 1994), urea 
(Fawcett and Soctt, 1960), cholesterol (Fassati and 

Prenciple, 1982) and triglycerides (Richmond, 1973) 
concentrations, total antioxidant capacity (Koracevic et 
al., 2001), and aspartate (AST) and alanine (ALT) 
aminotransaminases (Reitman and Frankel, 1957) 
activities were determined in blood serum by recent 
spectrophotometer and conventional commercial kits. 
However, globulin concentration was calculated by 
subtracting. 
Reproductive performance: 
Puberty assay for ram lambs: 

Ram lambs in the all experimental treatments 
were subjected to observation for detecting changes in 
sexual behavior, once every 10 days interval during the 
period from 4 months of age till the onset of puberty 
(first successful ejaculate with motile sperm). To ensure 
the availability of, at least two ewes in estrus at each 
time of libido test, five ewes were subjected to estrus 
synchronization by intramuscular injection of 25 mg 
progesterone (Lutone, Misr Co., Pharm Ind. SAA, 
Cairo) for five successive days, followed by a single 
injection of 5 mg estradiol benzoate (Folone, Misr Co, 
Pharm Ind. SAA, Cairo) 24 hours after the last 
progesterone injection. Treated ewes were subjected to 
estrus detection 24-48 hours after the last hormonal 
injection using intact ram. Treatment for estrus 
synchronization was planned at a time suitable for libido 
test. Age, body weight, scrotal circumference and testes 
volume were determined at 1st mounting, mounting with 
erection (1st penile protrusion) and puberty (1st 
successful ejaculate with motile sperm). Body weight 
and measurements of scrotal circumference and testes 
volume were carried out biweekly until end of the 
experiment. Scrotal circumference was measured using 
a flexible plastic tape around the widest point of the 
testes (maximum circumference of paired testes and 
scrotum) according to Hahn et al. (1969). Testicular 
length was measured at the point of top and bottom 
dimensions of the testis with calipers. Testes volume 
(cm3) was calculated according to the equation given by 
El-Zelaky et al. (2011) as the following: 
Testes volume (cm3) = 0.0396 × (average testis length) × (scrotal 

circumference)2. 
 

Semen collection: 
 After the occurrence of puberty, or the stage in 

which male ejaculates the first sperm. semen was 
collected by an artificial vagina once weekly for 6 
weeks. Before ejaculate, ram lambs were sexually 
stimulated by allowing two false mouths followed by 5 
minutes restrain. Physical semen characteristics, 
including volume of ejaculate (ml), and mass motility 
(Melrose and Laing, 1970), live (Eosin and Nigrosin 
stain) and abnormal (Hancok, 1951) of spermatozoa 
percentages were determined. Sperm concentration 
(x109/ml) was microscopically measured by Neubeuer 
hemocytometer, while total sperm output 
(x109/ejaculate) was calculated by multiplying sperm 
concentration by volume of ejaculate.  
Statistical analysis: 

The collected data were statistically analyzed 
using one-way-design (ANOVA) to clear the effect of 
treatment. The General Linear Model of SAS (2009) 
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program was used according to the following statistical 
model:  

Yij = µµµµ + Ti + eij . 

Where: Yij is the parameter under analysis, µ is the 
overall mean, Ti is the effect of treatment and eij is the 
experimental error. The significant treatment differences 
were set according to Duncan (1955) at a level of 
P<0.05. 
 

RESULTS AND DISCUSSION 
 

Growth performance and economic feed efficiency: 
Results in Table (3) showed that body weight at 

puberty was significantly (P<0.05) higher in T2 and T1 
than in control (C ). Total weight gain was significantly 
(P<0.05) higher in T2 than in C, but the differences in 
total gain between T1 and C or T2 were not significant. 
However, average daily gain was significantly (P<0.05) 
the highest in T2, moderate in T1 and the lowest in C. 
These results are in agreement with those achieved by 
Al-Fityin and Al-Saig (2009) on lambs, Marinova et al. 
(2005) on kids and Demirel (2000) on comparing 
linseed with fish oil in sheep In this respect, Marinova 
et al. (2005) found that adding fish oil to kid rations 
increased average daily gain and feed utilization of fat 
which related to energy density.  Increasing live body 
weight of ram lambs of T1 and T2 might be in relation 
with the high content of unsaturated fatty acids (82.1%) 
in rocket oil.  

Increasing gain and decreasing feed intake was 
reflected the best feed conversion ratio in T2, followed 
by T1 and the poorest feed conversion ratio in C (Table 
3). Shehata et al. (2011) reported similar results on 
rabbits fed diet supplemented with rocket seed oil. 
These improvements may be attributed to the properties 
of this material that act not only as antibacterial, 
antiprotozoal and antifungal but also as antioxidant 
(Bradley, 1992; Leung and Foster, 1996). The results of 
growth performance are in agreement with the results of 
El-Tohamy and El-Kady (2007), who found that using 
Rocket seed meal (RSM) at a rate of 50% crude protein 
level, as a replacement of soybean meal, showed 
significant increment of daily body gain, daily feed 
intake and feed conversion of rabbits. In addition, El-
Nattat and El-Kady (2007) indicated that 9% RSM in 
the diet gave the best final body weight and feed 
conversion as compared to control. Moreover, Zeweil et 
al. (2009) found significant (P<0.01) improvement of 
about 15.1% in total weight gain and 12.3% in feed 
conversion ratioof rabbits fed on RSM (10.5%) of their 
diet compared with controls.  

Concerning economic feed efficiency, daily feed 
cost increased as the level of rocket oil increased, but 
animals in T2, which had the best-feed conversion ratio 
(kg DM/kg gain), showed the lowest feed cost/kg gain, 
while feed cost/kg gain was intermediate in T1 and the 
highest in C. These resulted in economic feed efficiency 
(EFE) and relative EFE to be higher in T2 and T1, being 
the highest in T2. These results fixed with those 
reported by Shehata et al. (2011), who concluded that 
rabbits fed rocket seed oil with diet recorded the highest 
net return and economic efficiency. Also, Yasser (2015) 

and El-Tohamy and El-Kady (2007) reported that RSM 
could use for partial replacement up to 50% of soybean 
meal protein to obtain best economical return. 
 

Table 3. Growth performance of ram lambs and feed 
cost of the experimental treatments. 

Item 
Experimental 

treatments 
±SEM 

C T1 T2 
No. of animals 8 8 8 
Duration from initial to 
puberty(d) 
Initial live body weight (kg) 
Live body weight at puberty (kg) 
Total weight gain (kg) 
Average daily gain(g) 

148 
22.25 
38.87b 
16.62b 

112.3c 

135 
22.36 
39.32a 
16.96ab 
125.6b 

113 
22.16 
40.38a 
18.22a 
161.2a 

--- 
0.93 
0.38 
1.04 
0.16 

Daily feed intake on DM basis (kg/h/d): 
Corn silage 
Concentrate feed mixture 
Total 

0.665 
0.600 
1.265 

0.612 
0.600 
1.212 

0.584 
0.600 
1.184 

--- 
-- 
-- 

Feed conversion efficiency 11.26 9.65 7.34 -- 
Economic feed efficiency: 

Total daily feed cost (L.E./h/d) 
Feeding cost/ kg gain (L.E.)* 
Price of kg gain (L.E.) 
Economic feed efficiency**  (%)  
Relative economic feed 
efficiency (%) 

2.23 
25.11 
35.5 
141 
100 

2.35 
22.67 
35.5 
156 
111 

2.51 
18.42 
35.5 
193 
137 

-- 
-- 
-- 
-- 

a, b and c: Means within the same row with different superscripts 
are significantly different (P<0.05).  
- Price of kg live body weight is 35.5 L.E, while prices of 

concentrate feed mixture (CFM), corn silage (CS) and rocket oil 
(RO) were 2200, 295 and 60000 L.E./ton, respectively based on 
the market price in 2015. Total daily feed cost (L.E.) = (cost of 
CFM+CS+RO).   

 **Economic feed efficiency = (price of kg weight gain/ feeding 
cost for kg) x100. 

 

Reproductive performance:  
Incidence of puberty:  

Results presented in Table (4) revealed that, ram 
lambs in T2 showed the best reproductive 
characteristics at 1st mounting and 1st mounting with 
erection stages, in term of earliest age, heaviest weights 
and the highest testicular volume as compared to other 
groups at both stages. At puberty, ram lambs in both 
treatment groups (T1 and T2) showed significantly 
P<0.05) the heaviest weights and the highest testicular 
volume, but only those in T2 showed significantly 
(P<0.05) the earliest age and the highest scrotal 
circumference. Ram lambs in T1 expressed first 
ejaculate (puberty) approximately 34.6 days earlier 
(P<0.05) than control ram lambs. The obtained age at 
puberty is in agreement with those observed by El-
Badawy (2008) in sheep treated with fish oil. The later 
author reported that crossbred ram lambs (1/2 Finnish 
Landrace x 1/2 Rahmani) reached puberty at age 
between 221 and 264 days of age. Also, Jibril et al. 
(2011) reported that size and scrotal circumference 
might play the largest role on semen parameters of 
Yankasa rams. Generally, the study demonstrated that 
spermatogenesis in male lambs is sensitive to increases 
of LBW of T1 and T2 lambs compared to control lambs. 
This effect was related to the increase in testicular size, 
resulting of increasing the volume of seminiferous 
epithelium and the diameter of seminiferous tubules. 
This result is consistent with the study of Bernardini et 
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al. (2011) who found that the number of spermatozoa 
per ejaculate related to testis volume and testis weight.  

Superiority of ram lambs in T3 in puberty age as 
compared to controls as affected by rocket oil treatment 
was due to its contents of carotenoids, vitamin C and 
Omega-3 fatty acids with its anti-oxidant effect (Al-
Fityin and Al-Saig, 2009). It was reported that omega-3 
fatty acids in rocket oil play important role in animal 
growth and metabolism (Kris-Etherton et al., 2002), 
beside their anti-oxidant effects in the development and 
function of the central nervous system (Logan, 2004). 
Polyunsaturated fatty acids (PUFA) such as LA, ALA, , 
EPA, and DHA may affect reproductive tissues leading 
to pronounced effect on reproduction and fertility of 
animals (Thatcher and Staples, 2007). 
 

Table 4. Average of age, live body weight, scrotal 
circumference and testes volume of ram 
lambs in different experimental treatments 
at pre-pubertal stages and at puberty. 

stage 
Experimental treatments 

±SEMC T1 T2 
1st mounting: 

Age (d) 
Body weight (kg) 
Scrotal circumference (cm) 
Testes volume (cm3) 

183.3a 
26.75 
16.12 

152.15b 

162.7ab 
27.57 
16.62 

167.14a 

150.6b 
27.25 
16.75 

174.34a 

0.12 
1.35 
1.18 
0.29 

1st mounting with erection: 
Age (d) 
Body weight (kg) 
Scrotal circumference (cm) 
Testes volume (cm3) 

215.2a 
32.25a 
20.875 
213.54c 

194.3b 
34.87a 
21.125 
238.57b 

182.1b 
35.62b 
21.37 

262.34a 

0.24 
0.09 
1.53 
0.64 

1st mounting with erection and ejaculation (puberty): 
Age (d) 
Body weight (kg) 
Scrotal circumference (cm) 
Testes volume (cm3) 

268.3a 
38.87b 
24.25b 

343.48b 

255.8ab 
39.32a 
26.75ab 
389.62a 

233.7b 
40.38a 
28.12a 
422.87a 

0.93 
0.14 
0.48 
0.36 

a, b and c :Means within the same raw with different superscripts 
are significantly different at ( P<0.05) .  

Semen characteristics: 
Results in Table (5) showed significant (P<0.05) 

differences among treatments in all seminal 
characteristics. Ram lambs in T1 and T2 produced 
better semen quality, in terms of significant (P<0.05) 
increase in ejaculate volume, percentages of initial 
motility and live spermatozoa, sperm cell concentration 
and total sperm output, and decreasing sperm 
abnormality percentage than those in control group, 
being the best in T2. The present results of physical 
semen characteristics of all treatments (Table 5) are 
within ranges reported by earlier studies (El-Badawy, 
2008; El-Saidy et al., 2004). The obtained results  are in 
agreement with those reported by Qussay and Essam, 
(2015) concerning containing rocket seeds some 
nutritional compounds, like vitamins E and C, linoleic 
and archidonic acids, which are essential fatty acids 
having a positive effect on the activity of testosterone. 
Testosterone considered as a precursor for biosynthesis 
of prostaglandin that increases circulating of 
gonadotropin hormone, thus stimulates the steroid 
hormone production (testosterone) that is essential for 
normal reproductive function of male animals (Baiomy, 
1999). Also, Al-Fityin, (2008) reported a significant 
increase in the activity of testosterone when Iraqi 
Awassi lambs fed ration containing 5% rocket seed 

compared to control ration. Moreover, Allak, (2013) 
found enhanced semen characteristics due to the 
significant increase in activity of testosterone in 
Egyptian Ossami lambs under heat stress using some 
medical herbs.  

It was found that dietary intake of the energetic 
components, particularly fatty acids, seems to be linked 
with reproductive axis (hypothalamus–pituitary system). 
Dietary fatty acids can stimulate GnRH-dependent 
pathways that initiate changes in testicular function 
(Blache et al., 2002; Fernandez et al., 2004). Dietary 
energy is the most important factor, which affects 
semen quality in farm animals. The deficiency of 
dietary energy causes delay of animal puberty and 
suppresses libido and semen production (Fourie et al., 
2004). 
 

Table 5. Mean of physical semen characteristics of ram  
lambs in different experimental treatments.   

Characteristics 
 

Experimental 
treatments ±SEM 

C T1 T2 
Ejaculate volume (ml) 0.44c 0.58b 0.65a 0.17 
Initial motility (%) 52.49b 59.06a 61.56a 0.06 
Live sperm (%) 55.06b 62.25a 67.25a  0.83 
Abnormal sperm (%) 15.125a 13.12b 12.56b 0.34 
Sperm concentration(x109/ml) 130.2c 151.3b 173.6a 1.84 
Total sperm output (x109/ejac.) 57.55c 89.12b 113.9a 1.37  
a, b and c: Means within the same row with different superscripts 
are significantly different (P<0.05).  

The present results are in association with 
improving growth performance parameters of ram 
lambs in T1 and T2 treated with rocket oil. In this 
respect, El-Badawy (2008) elaborated that the 
percentage of live sperm increased significantly by 
adding fish oil. This proposition is reinforced by 
Tufarelli et al. (2010), who found that high feeding 
levels resulted in improved body weight gain, feed 
intake, sperm production, and semen quality of rams. 

 It recognized that scrotal circumference (SC) 
and testicular size affected by rocket oil. SC value was 
lower for control then improved by addition of rocket 
oil to diets of T1 and T2. This result gives support to the 
hypothesis that testicular growth could positively 
affected when ram lambs received rocket oil. In this 
line, Jibril et al. (2011) found that SC might play the 
important role on semen parameters of Yankasa rams. 

 Generally, the study demonstrated that sperm 
production in male lambs is sensitive to increases in live 
body weight of lambs, testicular size, which may 
combine with an increase in the volume of seminiferous 
epithelium and the diameter of seminiferous tubules. 
Also, Bernardini et al. (2011) found that number of 
spermatozoa per ejaculate is related to testis volume and 
testis weight. Similar observations were reported by 
Shehata et al. (2011), indicating  beneficial effects of 
rocket oil on the accessory sex glands to produce 
seminal plasma in buck rabbits under hot climate 
condition. 
Blood parameters: 

Serum total proteins and their fraction 
concentrations as well as total antioxidant capacity 
significantly (P<0.05) increased in T2 and T3 than in 
control, while creatinine, urea, cholesterol and 
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triglycerides concentrations, and AST and ALT 
activities were not affected by treatment (Table 6). 

All blood parameters presented in our study are 
within the normal ranges reported by Al-Fartosi et al., 
(2010) and Al-Hadithy (2013). The obtained results are 
in accordance with those stated by Zeweil et al. (2008), 
who showed total proteins and globulin concentrations 
increased (P<0.05)  in blood serum of New Zealand 
white rabbits fed ration containing 10.5% rocket seeds 
compared to control. The significant increase in 
concentration of total proteins may be due that rocket 
seeds contain vitamin C and carotenoids (Carr et al., 
2004), both of them play a good role on protection from 
ant-oxidative damage in the body (Kim et al., 2004). 
The significant increase in globulin value may be due 
that rocket seed caused increase of immune response in 
the body (Abdo, 2003), and increase the cellular 
antioxidant defenses (Barillari et al., 2005).  

As proved in our study, Soliman et al. (2010) 
found insignificant effect of rocket seeds 
supplementation on concentration of blood urea in 
Zarabi kids. Also, Zeweil et al. (2009) mentioned that 
concentration of plasma urea in blood serum of rabbit 
fed 5, 10.5 or 21% of rocket seeds ration was not 
affected compared to control group. Contrary, Abdo 
(2003) reported that including RSM in the diet resulted 
in significant decrease of serum AST and ALT 
activities. 
 

Table 6. Concentrations of some biochemical and 
enzyme activity in blood serum of ram 
lambs in experimental treatments at the 
end of the experimental period. 

Item 
Experimental treatments 

±SEM 
C T1 T2 

Total proteins (g/dl) 
Albumin (g/dl) 
Globulin (mg/dl) 
Creatinine (mg/dl) 
Urea (mg/dl) 
ALT  (U/ml) 
AST  (U/ml) 
Total antioxidants 
capacity (mmol/l) 
Cholesterol (mg/dl) 
Triglycerides (mg/dl) 

6.64b 

4.01b 
2.64b 
1.40 

39.39 
11.16 
34.83 

 
0.61c 
79.16 
69.83 

7.67a 

4.42a 
3.25a 
1.39 

36.55 
12.00 
41.83 

 
0.64b 
77.33 
66.16 

7.40a 
4.43a 
2.97ab 
1.34 

35.67 
12.50 
44.17 

 
0.71a 
76.51 
66.55 

0.12 
0.07 
0.11 
1.72 
0.04 
1.09 
3.44 

 
0.01 
6.62 
5.88 

a,b and  c: Means within the same row with different superscripts are 
significantly different (P<0.05).  
 

This decrease may due to their antioxidant status 
as reported by Bradley (1992). Also, The tendency of 
reduction in cholesterol and triglycerides in serum of T1 
and T2 was indicated by Ibrahim (2005), who noticed 
that concentration of triglycerides decreased in serum of 
rabbit fed 1 or 5% rocket seeds ration compared to 
control, but the differences were significant. This may 
be due that rocket seeds contain high content of 
unsaturated fatty acids (85%), like linolenic and linoleic 
acids (Thomas, 2002) and glucosinolates (Al-Doghachi 
et al., 2010), which play role in inhibiting absorption of 
fatty acids or inhibition of the enzyme H yroxyl-methyl-
glutary-CoA which is important for cholesterol 
formation (Bulbul, et al., 2009).  Rocket seeds also 
cause reduction of cholesterol value in blood (Al-
Doghachi et al., 2010) or may contain β-Sitosterol 

which reduce absorption of cholesterol from small 
intestine, so cholesterol value in blood will reduce (El-
Gengaihi et al., 2004).  
 

CONCLUSION 
 

It could be conclude that adding rocket oil 
(watercress oil) daily at a level of 2 mg/kg live body 
weight to ram lambs could lead to earlier age at puberty, 
improvement in growth performance at puberty, higher 
reproductive ability and and better economic feed 
efficiency of ram lambs. 
 

REFERENCES 
 

 A.O.A.C. (1995). Association of Official Analytical 
Chemists. Official Methods of Analysis, 15th  
Ed., Washington, DC. 

Abdo, Zeinab M.A. (2003). Using Egyptian Eruca-
sativa seed meal, in broiler ration with or without 
microbial phytase. Egypt. J. Nut. Feeds, 6: 97-
114. 

Abozid, M. M. and E. Ayimba. (2014). Effect of omega 
3 fatty acids family in human health (Review). 
International J. of Advanced Research 2 (3): 202-
211. 

Al-Doghachi, E.H., S.N. Al-Thamir and M.H.Al-
Mohammod (2010). Aclinical study of Antihy 
perlipidemic effects of Jamba oil (Eruca sativa 
Mil.) on serm blood. Alkufia J.of Agri.Sci., 2(1): 
170-177. 

Al-Fartosi, Kh.G.,.J. Talib and Sh. Ali. 
(2010).Comparative study of some serum 
biochemical parameters of cattle and sheep of the 
marshes in the south of Iraq Iraq. Al-Qadisiya J. 
of Vet. Med. Sci., 9 (2):78-83. 

Al-Fityin, M.H. (2008). Effect of adding Eruca Sativa 
seeds and vitamin E on the diet of male Awassi 
lambs on some production, reproduction and 
blood traits. M. Sc. Thesis. College of Vet. Med., 
Baghdad Univ. Iraq 

Al-Fityin, M.H.S. and M.N. Al-Saig (2009).Effect of 
adding Eruca Sativa Seeds and Vit. E. on the diet 
of male Awassi lambs on some production traits 
.Iraq. J. Veterinary Sci., 33(2): 50-61. 

AL-Hadithy, H.A.,N.M. Badawi and M.M. 
Mahmood.(2013). Estimation of serum liver 
enzymes activities in Awassi sheep. The Iraqi J. 
of Vet. Med., 37(1):115-120. 

Allak, M.A. (2013).Amerlioraton of heat stress by using 
some medical herbs and electrolytes and their 
effects on semen characteristics of Ossimi ram. 
Ms C. Thesis. College of Agri., Fayoum Univ. 
Egypt. 

Allen, J. D., S. D. Anderson, R. J. Collier and J. F. 
Smith (2013).Managing Heat Stress and Its 
Impact on Cow Behavior, in Proceedings. 11th 
Western Dairy Management Conference; 150-
162. 

Armstrong, W.D. and C. W. Carr (1964). Physiological. 
Chemistry 3rd ed. pp., 75 Burges Publishing CO. 
Minneapolis, Minnesota, USA. 

Baiomy, A.A.(1999).Studies of using some Herbal 
preparation on the productive and reproductive 
performance of buffalo and cattle . Ph. D. Thesis 
. College of Agri., Minia Univ. Egypt. 

Barillari, J.; D. Conistro; M. Paolini; F. Ferroni; G. F. 
Pedulli; R. Iori and L. Valgimigli (2005). Direct 
antioxidant activity of purified glucoerucin, the 
dietary secondary metabolite contained in rocket 
(Eruca sativa mill) seeds and sprouts. J. Agric. 
Food Chem., 6: 2475-2482. 

 



El-Badawy, M. M. et al. 

14 
 

Bernardini G, A.G. Cattaneo, E. Sabbioni, M. 
Gioacchino and R. Gornati (2011). Toxicology 
of engineered metal nanoparticles In Handbook 
of System Toxicology, Vol. II, Sahu SC, editor; , 
Casciano D, editor. (eds). Wiley & Sons Ltd: 
Chichester; 729–742. 

Blache, D.; C. L. Adam and G. B. Martin (2002). The 
mature male sheep: a model to study the effects 
of nutrition on the reproductive axis. Reprod. 
Supl. 59, 219-233. 

Bradley, P.R. (1992). British Herbal Compendium, Vol. 
1, Pp: 395-399. Boumemouth: British Herbal 
Medicine Association. 

Bulbul, I.J.; M.U. Ullah ; M.A. Rahman; K.A.Rahman 
and M.K. Chowdhurin (2009). Effect of Gharba 
Chintamani Rasa.an ayurvedic formulation on 
lipid profile Liver function and kidney function 
parameters of rat plasma after chronic 
Administration.Europ.J.Sci.Res.,32(1): 25-32. 

Caja, G. and F. Bocquier (2000). Effect of nutrition on 
the composition of sheep's milk. Cah. Optons 
Mediter., 55: 59-74.  

Carr, M.F., J. Klots and M. Bergeron (2004). Coumadin 
resistance and the vitamin supplement "Noni" 
.Am. J. Hematology, 77: 103- 107. 

Chilliard, Y.; A.Ferlay ; Rouel, J. and Lambere, G. 
(2003). A review of nutritional and physiological 
factors affecting goat milk synthesis and 
lipolysis. J. Dairy Sci., 86: 1751-1770. 

Das, R., L. Sailo, N. Verma, P. Bharti, J. Saikia, 
Imtiwati, and R. Kumar. (2016). Impact of heat 
stress on health and performance of dairy 
animals: A review, Veterinary World, 9(3): 260-
268. 

Demirel, G. (2000). Dietary effects on fatty acid 
composition of sheep meat. Ph. D.Thesis. Bristol 
Univ., Bristol UK. 

Doumas, B.; W. Waston and H. Biggs (1971). Albumin 
standards and measurements of serum with 
bromocresol green. Clin. Chem. Acta, 31: 87. 

Duncan, D.B. (1955). Multiple Range and Multiple F-
test. Biometrics, II: 1- 42. 

El-Badawy, M. M. (2008). Nutritional and physiological 
studies on small ruminants. Ph.D. Thesis. 
Monsoura University.  

EI-Saidy, B.E.I., Gabr, A.A., El-Shinnawy, M.M., M.M. 
El-Badawy(2008). Influence of diets 
supplemented with fish oil on productive and 
reproductive performance of growing male and 
female lambs. J. Agric. Sci. Mansoura Univ. 33 
(2), 1009–1027. 

El-Gengaihi, S.E., A. Salem, S.A. Bashandi, N.A. 
Ibrahim and S.R.A. El-Hamid (2004). 
Hypolipidemic effect of some vegetable oils in 
rats. Food Agric. Environ., 2: 88-93. 

EL-Nattat, W.S. and R.I. EL-Kady (2007). Effect of 
Different Medicinal Plant Seeds Residues on the 
Nutritional and Reproductive Performance of 
Adult Male Rabbits. Int. J. Agri. Biol., Vol. 9 
(3), 2007. 

El-Tohamy, M. M. and R. I. El-Kady (2007). Effect of 
different medicinal plant seeds residues on the 
nutritional and reproductive performance of adult 
make rabbits. Inter. J. Agric. & Biology, 3: 479-
485. 

El-Zelaky, O.A., Khalifa, E.I., Mohamed, A.H., Bahera, 
Mohamed K. and Hussein, A.M.(2011). 
Productive and reproductive performance of 
Rahmani male lambs fed rations containing 
jatropha cake. Egypt. J. Sheep Goat Sci. 6 (2), 
15–24. 

Fassati P and L. Prenciple (1982). Colorimetric of 
determination of cholesterol. Clin. Chem., 28. 
2077. 

Fawcett, J.K and J. E. Soctt (1960). J, Clin., Path. 
13:156-159.  

Fernandez, B.I., A. Gonzalez and R. Sabherwal (2004). 
Knowledge management Chllenges, Solutions, 
and Technologies. New Jersey: Pearson 
Education, Inc. 

Folin, O.Z. (1994). Colorimetric of determination of 
plasma cereatinine. Phys. Chem. 268: 228. 

Fourie, P.J.; L.M. Schwalbach ; E.W.C. Neser and C. 
Van der Westhuizen (2004). Scrotal, testicular 
and semen characteristics of young  Dorper  rams 
managed under intensive and extensive 
conditions. Small Rum. Res. 54, 53–59. 

Hafez, Y.H.; M.M. El-Badawy; Hafsa, F.H. Youssef; 
M.M. El-Maghraby; Heba A. El-Sanafawy and 
A.A. El-Giziry. (2016). Effect of Rocket oil 
addition on productive and reproductive 
performance and some blood parameters of 
Zaraibi goats. J. of Anim. And Poul. Prod, 
Mansoura Univ. Vol. (7), No (9) 325-367.  

Hahn, J.; R. H. Foote and G. E. Seidel (1969). Quality 
and freezability of semen from growing and aged 
dairy bulls. J. Dairy Sci., 52:1843. 

Hahn, G.L.;T.L. Mader and R.A. Eigenberg (2003). 
Perspective on development of thermal indices 
for animal studies and management. In:Lacetera 
N, Bernabucci U, Khalifa H, Ronchi B, Nardone 
A (eds) Interactions Between Climate and 
Animal Production EAAP Tech Series No.7, 
Wageningen, The Netherlands (ISBN 
9076998264) 

Hancock, J. L. (1951). A staining technique for the 
study of temperature shock in semen. Nature, 
167: 323. 

Helal, A.; A.L.S. Hashem; M.S. Abdel-Fattah and H.M. 
El-Shaer (2010). Effects of heat stress on coat 
characteristics and physiological responses of 
Balady and Damascus goats in Sinai, Egypt. 
American-Eurasian J. Agric.and Environ. Sci., 
7(1): 60–69. 

Ibrahim, Sh. A.M.( 2005). Effect of some medical 
plants as feed additive on Growth and some 
metabolic changed in rabbits. Egyptian J. 
Nutrition and Feed, 8(2): 207-219. 

Jibril, A., Ate, I.U., Rekwot, P.I. and C.U. Osuhor, ( 
2011). Effect of graded levels and sources of 
protein on scrotal circumference and semen 
profile of Yankasa rams. Sokoto J. Vet. Sci. 9 
(1), 22–27. 

Kim, S.J., S. Jin and G. Ishii, (2004). Isolation and 
structural elucidation of 4-(B-d-copyranosy-
ldisulfanyl) butyl glucosinolate from leaves of 
rocket salas (Eruca sativa. L) and its 
antioxidative activity. Biosci. Biotectnol., 68: 
2444-2450.  

Koracevic, D.; Koracevic, G.; Djordjevic, V.; 
Andrejevic, S. and Cosic, V. (2001). Method for 
the measurement of antioxidant activity in 
human fluids. J. Clin. Pathol., 54 (5): 356-361.  

Kris-Etherton, P.M.,K.D. Hecker, A. Bonanome, S.M. 
Coval, A.E. Binkoski, K.F. Hilpert, 
(2002).Bioactive compounds in foods: their role 
in the prevention of cardiovascular disease and 
cancer. The American Journal of Medicine, 113, 
pp. 71S–88S 

Leung, A.Y. and S. Foster (1996). Drugs and 
Cosmetics, 2nd Encyclopedia of common natural 
ingredients used in food. New York: John Wiley 
and Sons, Inc., USA. 

Logan, A. C.(2004). Omega-3 fatty acids and major 
depression: A primer for the mental health 
professional. Lipids in Health and Diseases 3:1-
8. 

 



J.Animal and Poultry Prod., Mansoura Univ., Vol.9(1), January ,2018 

15 
 

Marai, I.F.M., L.B. Bahgat, T.H. Shalaby, M.A. Abdel-
Hafez (2007). Fattening performance, some 
behavioral traits and physiological reactions of 
male lambs fed concentrates mixture alone with 
or without natural clay, under hot summer of 
Egypt. Annals of Arid Zone, 39: 449–460. 

Marinova, P.; V. Banskalieva and V. Tzvetkova (2005). 
Body and carcass composition and meat quality 
of kids fed fish oil supplemented diet. Options. 
Med. Serie-A, Seminaries, Mediterranean’s, 67: 
151. 

Melrose, D.R. and J.A. Laing (1970). The 
characteristics of normal semen. Chap. 4, 
Fertility in the domestic animals. Ed. By J. A. 
Laing Bailliere Tindalland Gassell, London. 

NRC (2007). Nutrient Requirements of Domestic 
Animals. Nutrient requirement of sheep. 
National Research Council, Washington DC. 

Pacheco, A.; A.F.M. Oliveira; C.R. Quirino 
(2009).Característic as seminais de carneiros da 
raça Santa Inês na pré- puberdade, puberdade e 
na pós-puberdade. Ars Veterinária , 25:90-99. 

Qussay, Z. S. and A. J. Essam (2015). Evaluation of 
using some medical herbs seeds as feed additive 
on some hematological and biochemical 
parameters for male Awassi lambs under local 
environmental condition of Nineveh Province, 
IRAQ .Australian Journal of Basic and Applied 
Sciences, 9(20) June 2015, Pages: 527-537 

Reitman, S. and S. Frankel (1957). Colorimetric 
determination of GPt activity according to the 
Reitman and Frankel method.Am.J.clim.path.28-
56. 

Richmond, W. (1973). Clin. Chem., 19, 1350. 
SAS (2009). Statistical Analysis System. SAS Institute, 

version 9.2. Cary, NC, USA. 
Shehata, M. A. ; Saher M. Osman, W. Ezzat and Raga 

E. Abd El-Karim (2011). Using some oils of 
medical plants in diets iof rabbits under hot 
climatic conditions. J. Product. & Dev., 16(2): 
267-285. 

Snedecor, G. W. and W. G. Cochran (1980). Statistical 
methods, 7th Ed., Allied pacific, Bombay, India. 

 

Soliman, A.M., M.A. Ibrahim, F.E. Aboamo, E.I. 
Shehata, M.K. Abou-Elmged, S.A. Tawfik and 
M.A. Shebl, (2010). Impact performances and 
blood profile fed aflatoxin contaminated diet. 
American - of some feed additives on Zaraibi 
goat Eurasian. J. Agri. and Environ. Sci., 7(1): 
80-88. 

Spurlock M. E and J. E. Savage. (1993). Effect of 
dietary protein and selected antioxidants on fatty 
liver hemorrhagic syndrome induced in Japanese 
quail. Poult. Sci.  72:2095–2105. 

Talalay, P. and J.W. Fahey (2001). Phytochemicals 
from crucierous plants protect against cancer by 
modulating carcinogen metabolism. J. Nutr., 131, 
3027-3033. 

Thatcher, W. W. and R. C. Staples (2007). Using fats 
and fatty acids to enhance reproductive 
performance. Proceedings of the 5th Mid-
Atlantic Nutrition Conference. University of 
Maryland, Timonium, MD, USA. pp. 116-129. 

Thomas, A. (2002). Fats and fatty oils. Ullmanus 
Encyclopedia of Industrial Chemistry. 
Weinheim. Wiley-VCH. 

Tufarelli, V.; G.M. Lacalandra;  G. Aiudi; F. Binetti and 
V. Laudadio ( 2010) . Influence of feeding level 
on live body weight and semen characteristics of 
Sardinian rams reared under intensive conditions. 
Trop. Anim. Health Prod. 43 (2), 339–345 

Yasser, A. A.; R. I. El-Nomeary; El- Kady and A. A. El-
Shahat (2015). Effect of Some Medicinal Plant 
Seed Meals Supplementation and their Effects on 
the Productive Performance of Male Rabbits. 
Inter. J. of Chem. Tech. Res. Vol.8, No.6, pp. 
401-411. 

Zeweil, H. S. ; M. H. Ahmed ; M. M. Adawy and B. M. 
Zaki (2009). Effect of substitution rocket seed 
meal as a source of protein for soybean meal in 
diet of New Zealand White rabbits. 
Corresponding author: Hszeweil@ yahoo.com. 

Zeweil, H.S., M.H. Ahmed, M.M. El-Adawy and B. 
Zaki, (2008). Effect of substitution rocket seed 
meal as a source of protein for soybean meal in 
diets of New Zealand white rabbits. 9th World 
Rabbit Congress, Italy, 859-862. 

 

  . هالحارالجو تحت ظروف  حمlن الناميهلل اhداء اeنتاجي والتناسليعلى ير إضافة زيت الجرجير تاث
  ، الصنفاوي عبدالرحيم ھبه  ،  يوسف حسين حافظ،  فصة فھمي حسين يوسفاح ، محمد محمود البدوي
  .عمرو علي الجزيري ومحمود متولي المغربي 

  مصر. –الجيزة  –الدقى  - وث الزراعيةمركز البح –معھد بحوث ا�نتاج الحيوانى 
  

 
 - خ�ل فترة الصيف (مايو للحم�ن الناميةوالتناسلي  ا|نتاجي  اxداءإضافة زيت الجرجير على  لمعرفة تاثيراجريت ھذه الدراسة 

 قسمت ،كجم ٠٫٩٣±٢٢٫٢٥شھور بمتوسط وزن جسم   ٤-  ٣عمر   رحمانى)١/٢ × فنلندى١/٢(  خليطنامي حمل  ٢٤استخدم لذلك ، ) ٢٠١٥اكتوبر
زيت الجرجير  عطاءإ تم .شھور ةستحسب الوزن والعمر واستمرت التجربة لمدة   )معاملةفي كل  نحم� ٨( متماثلة  معام�تعشوائيا على ث�ثة 

ما أظھرت النتائج  . التواليعلى  )، الثانية والثالثةالمقارنة ( عام�تالم/راس/يوميا لحم�ن حيمليجم/كجم وزن  ٢و ١، ٠ ھي بالتجريع بث�ث مستويات
و  ٤٠،٣٨(النھائي  جسمالن وزل اxولى المعاملة و الثانيةة عاملالمحم�ن في ) ٠٫٠٥( عند مستويمعنوي  تحسنالى  أدت إضافة زيت الجرجير :يلى

عن المجموعة المقارنة  الثانية لمعاملةافي حم�ن  )٠٫٠٥( عند مستويتحسن معنوي  ،كجم ٣٨٫٨٧ على التوالي عن المجموعة المقارنة) كجم ٣٩٫٣٢
 عند مستوي امعنويأعلى للمعاملة الثانية بينما كانت متوسط الزيادة الوزنية اليومية  على التوالي. )كجم ١٦٫٦٢و  ١٨،٢٢(وزن الجسم المكتسب ل
تحسن معنوي المعاملة الثانية حم�ن سجلت      .جم/يوم) على التوالي ١١٢٫٣و  ١٢٥٫٦, ١٦١٫٢(  المقارنةوالمجموعة  اxولى المعاملةعن  )٠٫٠٥(

 اxولى تينالمعاملاظھرت وايضا . المقارنة ةالمجموععن يوما  ٣٤٫٦ بمتوسطمبكرا البلوغ) عمر (منوية أول قذفة لحدوث  )٠٫٠٥( عند مستوي
والحيوانات المنوية الحية وتركيز الحيوانات المنوية والعدد  حجم القذفة، والنسبة المئوية للحركة الجماعية في) ٠٫٠٥( عند مستويتفوقا معنويا  والثانية

زيادة تركيز مستوى    . النسبة المئوية للحيوانات المنوية الشاذة ما عدافيالمقارنة  المجموعةبالمقارنة بخ�ل فترة التجربة الكلى للحيوانات المنوية للقذفة 
والمجموعة المعاملة اxولى حم�ن ك� من عن المعاملة الثانية لحم�ن  )٠٫٠٥( ستويعند معند مستوى معنوي مضادات اxكسدة في سيرم الدم 
المعاملة النسبية  اºقتصاديةزيادة الكفاءة   . عن حم�ن المجموعة المقارنةالمعاملة اxولى لحم�ن ) ٠٫٠٥( عند مستويالمقارنة بينما وجد زيادة معنوية 

ضافة زيت الجرجير إنستخلص من ھذه الدراسة أن  ) على التوالي.١٠٠و  ١١١،١٣٧كالتالي ( وعة المقارنة وكانتعن المجمالثانية و المعاملة اxولى 
التناسلي وزيادة الكفاءة ا|قتصادية ا¿داء والكفاءة التحويلية للغذاء والنمو آداء  نيحستالى  ىأدللحم�ن الناميه  /يومراسمليجم/ كجم وزن حى/  ٢بمعدل 
   النسبية.


