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ABSTRACT 
 

Thirty-six Zaraibi doe goats of 3-5 years old and average live body weight (LBW) of 28.14±0.93kg were randomly 

distributed into three groups (12 doe goats in each) according to their LBW and reproductive status. The experimental period of 

does lasted for 12 months and buck treatment started two months before breeding season in September. Mating was carried out 

using twelve sexually mature fertile and tested bucks of 41.25±2.1 kg LBW and aged 24 months were divided into three groups 

receiving the same treatments of doe goats.Rocket oil (watercress oil) was received daily oral does at levels of 0, 1 and 2 mg/kg 

LBW for G1, G2 and G3, respectively. The results showed that the bucks in G3 showed the highest (P<0.05) scrotal 

circumferences (30.25 cm), followed by G2 (29.25 cm) and G1 (27.75 cm) at the end of experiment. Bucks in G3 showed the 

lowest (P<0.05) reaction time and abnormal sperm percentage and the highest (P<0.05) ejaculate volume, and percentages of 

sperm motility, and live sperm, as well as sperm concentration and total sperm output compared with G2 and G1. Fertility rate 

was 90, 100 and 100% for mated does and 75, 91.66 and 91.66% for all treated does in G1, G2 and G3, respectively (P<0.05). 

Litter size and sex ratio were the highest (P<0.05) in G3 and G2 compared with G1, while mortality rate was the lowest (P<0.05) 

in G3 (6.26%), followed by G2 (11.11%) and G1 (15.38%). Weaning weight, total gain and average daily gain of born kids were 

higher (P<0.05) in G3 than in G2 and G1. Average daily milk yield was higher (P<0.05) in G2 and G3 than in G1, being 1318 

and 1426 vs. 1162 g, respectively. Percentage and yield of milk constituents were higher (P<0.05) in G2 and G3 than in G1. 

Only, concentration of serum albumin increased (P<0.05) with rocket oil additive as compared to G1, while the other blood 

parameters were insignificantly different among the experimental groups. Does in G3 showed the highest economic feed 

efficiency for milk production as compared to those in G2 and G1.  

Keywords: Goats, rocket oil, semen quality, litter size, milk production, offspring growth. 

 

INTRODUCTION 
 

Production of rocket in Egypt has been stead 

increased for the strong demand to volatile oils for 

pharmaceutical purpose. This plant was found to be 

incarnate the body condition to counteract the stress of 

illness (Eisenberg et al., 1993). Rocket seeds (Eruca 

Sativa) grown in Egypt contain about 35% total lipids 

(oil). The extracted oil has good physiochemical 

properties for theirhigh content of unsaturated fatty 

acids (82.1%),  high ratio of alpha linolenic acid 

(19.34%) and linoleic acid (13.67%), and oleic acid 

(15.53%). Rocket seed oil showed a good effect as 

hypolipidemic agent, and contained high amount of 

omega-3 and omega-6 fatty acids (Abozid and Ayimba, 

2014).  Rocket seeds contain carotenoids, vitamin C, 

flavonoids such as appiin and luteolin and 

glucosinolates the precursors of isothiocyanates and 

sulfaraphene (Talalay and Fahey, 2001), and volatile 

oils like myristicin, apiole β-phellandrene (Bradley, 

1992; Leung and Foster, 1996). Glucosinolates have 

several biological activities including anticarcinogenic, 

antifungal, and antibacterial plus their antioxidant action 

(Kim et al., 2004). They also contain Zn, Cu, Fe, Mg, 

Mn and other elements (Abdo, 2003), which increase 

immune response.  

Currently, vegetable oil supplementation is 

used in ruminant feed as a means of increasing the 

energy density of the diet and modifying meat and milk 

lipid composition (Caja and Bocquier, 2000 

and Chilliard et al., 2003). In this respect, Zervas et al. 

(1998) and Gómez-Cortés et al. (2008) observed an 

increase in milk yield in dairy ewes when 5% of 

soybean oil was added to the concentrate or olive oil 

was supplemented to the diet (60 g·kg−1), respectively. 

Also, Lough et al. (1993) found that palm oil 

supplementation at a level of 10.7% of dry matter led to 

reduce (P<0.01) dry matter intake of rams and to 

increase average daily gain (P<0.01) of ram lambs.  

This work aimed to evaluate the effect of rocket oil 

(watercress oil) addition on productive and reproductive 

performance, some blood parameters, and economic 

milk efficiency of Zaraibi goats. 

 

MATERIALS AND METHODS 
 

The experimental work of this study was 

carried out at Sakha Experimental Station (Kafer El-

Sheikh Governorate), belonging to Animal Production 

Research Institute, Agricultural Research Center, Egypt. 

Animals and treatments:  

       Total of thirty-six Zaraibi goat does of 3-5 years old 

and average live body weight (LBW) of 28.14±0.93 kg 

were randomly distributed into three groups (12 goat 

does in each) according to their live body weight and 

reproductive status. Does in the 1
st
 (G1), 2

nd
 (G2) and 

3
rd

 (G3) groups were orally administrated with rocket 

oil (watercress oil) at levels of 0, 1 and 2 mg/kg LBW, 

respectively. 

Does in both treated groups were daily received 

Rocket oil at two levels for two months before breeding 

season (September) up to mating during the breeding 

season. Another treatment was done at late pregnancy (2 

months before lambing) up to the end of breeding 

season. The experimental period of does lasted for 12 

months included mating, late pregnancy, suckling and 

milking.  

On the other hand, twelve sexually mature 

fertile bucks with LBW of 41.25±2.1 kg and 24 months 

of age were divided into three groups to receive the 

https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-17
https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-61
https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-61
https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-22
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same treatments of does were used for natural mating of 

does of the same treatment group. Buck treatment 

started two months before breeding season in 

September.  

Feeding system: 

Does were fed to cover their requirements 

according to NRC (1981). A basal ration consisting of 

50% concentrate feed mixture (CFM) and 50% fresh 

berseem (FB) during winter-feeding or 50% berseem 

hay (BH) during summer feeding. The CFM was 

consisted of 40% wheat bran, 30% ground yellow corn, 

24% undecorticated cottonseed meal, 3% cane 

molasses, 2% limestone and 1% common salt. Does 

were weighed bi-weekly and feed offered was adjusted 

based on body weight changes and physiological state 

of does. Composite feedstuffs samples were taken and 

stored for laboratory proximate analysis purpose, which 

were analyzed according to the methods of the A.O.A.C 

(1995). Chemical composition of ingredients and 

experimental diets is presented in Table (1).  

 

Table 1. Chemical composition of ingredients and 

experimental diets (%, on DM basis). 

Item FB BH CFM Winter 

diet 

Summer 

diet 

DM 17.06 86.19 89.95 53.51 88.07 

OM 88.59 89.19 87.76 88.18 88.48 

CP 16.65 12.65 14.40 15.53 13.53 

CF 20.98 27.85 15.08 18.03 21.47 

EE 2.35 3.41 2.40 2.38 2.91 

NFE 48.61 45.28 55.88 52.24 50.57 

Ash 11.41 10.81 12.24 11.82 11.52 
FB: Fresh berseem. BH: Berseem hay. CFM: Concentrate feed 

mixture. 

 

Milk production: 

During the day of milking, kids were isolated 

from their dams and allowed to suckle other goats. 

Individual milk yield was recorded bi-weekly, during 

the suckling period, all does of each experimental group 

were hand milked every two weeks. Hand milking was 

carried out twice at the day of milking (6 a.m. and 5 

p.m.). 

After the end of the suckling period, machine 

milking was applied for all experimental groups up to 

the end of lactation period and milk samples were taken 

from three does in each group throughout the lactation 

period. Milk composition was determined by milko-

Scann (133BN.FOSS Electric, Denmark). However, 

somatic cells count in milk was determined according to 

standard methodology stated by Marshall et al. (1993). 

Blood parameters:   

Blood samples were taken at the end of the 

experimental period. Blood samples were taken from 

the Jugular vein of three animals in each group at 8.00 

am into vacationer tubes, and then allow the coagulated 

blood samples were centrifuged at 3000 rpm for 20 min 

to obtain blood serum. The supernatant was frozen and 

stored at -20 
o
C for subsequent analysis. Concentration 

of  total protein (Armstrong and Carr 1964), albumin 

(Doumas et al., 1971), creatinine (Folin, 1994), urea 

(Siest et al., 1981), cholesterol (Fassati and Prenciple, 

1982) and triglycerides (Richmond, 1973) as well as 

activity of asprtate (AST) and alanine (ALT) 

aminotransaminases (Reitman and Frankel, 1957) Were 

determined in blood serum using spectrophotometer and 

commercial kits.  

Semen collection and evaluation:         

Semen was collected from bucks orally treated 

with rocket oil (watercress oil) for 60 days at levels of 0, 

1 and 2 mg/kg LBW, respectively. Semen was collected 

by artificial vagina. All bucks were healthy and 

clinically free of external and internal parasites. 

Palpation of the external genital showed that they were 

typically normal. Semen was collected twice weekly for 

four weeks. Reaction time was estimated at the 

beginning of collection (time elapsed from seeing buck 

the doe until complete ejaculation). Semen was 

evaluated for semen ejaculate volume (ml), and 

percentages of initial motility (Melrose and Laing, 

1970), livability ((Eosin and Nigrosin stain), 

abnormality of spermatozoa.  Sperm cell concentration 

(x 10
9
/ml) was estimated microscopically using 

Neubeuer hemocytoometer, while total sperm output (x 

10
9
/ejaculate) was calculated by multiplying sperm cell 

concentration by ejaculate volume.  

Body weight and scrotal circumference 

measurements of bucks were determined. Scrotal 

circumference was measured to indicate testicular size 

for each buck by a flexible plastic tape around the 

greatest diameter of the tested and scrotum according to 

Hahn et al. (1969). 

Reproductive performance of does:  

           A teaser buck was used two times daily at 6-8 am 

and 3-4 pm to identify does in heat. Does in heat in the 

morning were offered to fertile buck chosen from the 

same experimental group of does. One mating was 

served at evening (3-4 p.m. of the same day and another 

mating was served at the morning of the next day at 6-8 

a.m.. Does showed estrus in the evening were served 

two times; the first at the morning (6-8 a.m.) of the 

following day and the second at the evening (3-4 p.m.) 

of the same day. Does passing two estrous cycles 

without heating were considered pregnant. 

The productive performance of does, including 

died or aborted kids, kidding rate and weaning rate were 

recorded. After parturition, new born kids were directly 

weighed at birth and weaning. Average daily gain of 

kids was calculated from birth to weaning. Kids were 

kept with their dams, sharing the feed ingredients 

offered to them in each respective treatment. 

Fertility rate (FR) was calculated according to 

number of pregnant does relative to number of mated 

does or total number of treated does in each group. 

Statistical analysis: 

Data were subjected to statistical analysis using 

one-way-analysis of variance according to Snedecor and 

Cochran (1980). The general linear model of SAS 

(2009) program was used in processing measured 

parameters according to the following mathematical 

model:  

Yij =  + Ti + eij 
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Where: Yij is the parameter under analysis,  is the 

overall mean, Ti is the effect due to treatment and eij is 

the experimental error. The significant differences 

between means was statistically measured for 

significance at (P<0.05) according to Duncan’s test 

(1955). 
 

RESULTS AND DISCUSSION 
 

Reproductive performance of bucks: 

Data in Table (2) showed the effect of rocket 

oil treatment on body weight, scrotal circumferences, 

reaction time and semen characteristics of bucks. At the 

end of treatment period, final body weight of bucks 

tended to be slightly higher in G2 and G3 than in 

control (G1). Scrotal circumferences was significantly 

(P<0.05) higher in G3 (30.25 cm) than the control group 

(27.75 cm), while G2 (29.25 cm) did not differ 

significantly from G1 and G3. These results are in 

agreement with those reported by Miyazawa et al. 

(2002). It is of interest to note that the observed increase 

of body weight was associated with increase in 

testicular size and secretory output of accessory sex 

glands (Cupps, 1993). In agreement with the results 

obtained by Madani et al. (2000), the present results 

indicated a positive relationship of scrotal 

circumference with body weight of bucks.  

 

Table 2. Reproductive performance of bucks as affected by rocket oil treatment.                                                                                                                                      

Item 
Experimental group 

MSE 
G1 G2 G3 

Initial body weight (kg) 

Final body weight (kg) 

Initial scrotal circumference(cm) 

Final scrotal circumference(cm) 

Reaction time(sec) 

Semen volume (ml) 

Initial motility (%) 

Live sperm (%) 

Abnormal sperm (%) 

Sperm cell concentration (x 10
9
/
 
ml) 

Total sperm output (x 10
9
/ejaculate) 

41.50 

44.75 

26.00 

27.75
b 

65.31
a
 

0.66
c
 

75.00
b
 

72.43
b
 

11.31
a
 

2.0462
b 

1.3617
c
 

41.25 

45.25 

26.5 

29.25
ab

 

54.43
b
 

0.91
b
 

79.68
b
 

76.55
a
 

9.93
b
 

2.2168
a
 

2.0166
b
 

41.00 

46.25 

26.25 

30.25
a
 

42.31
c
 

1.04
a
 

80.31
a
 

78.81
a
 

8.37
c
 

2.2981
a 

2.3919
a
 

2.1 

1.9 

1.7 

0.6 

2.32 

0.33 

1.06 

0.83 

0.46 

3.14 

7.48 
a, b and c: Means within the same row with different superscripts are significantly different (P<0.05). G1: Control.G2: 1 mg rocket oil/kg 

LBW /daily. G3: 2 mg rocket oil /kg LBW /daily. 

 

Also, data in Table (2) showed significant 

(P<0.05) decrease in the reaction time and abnormal 

sperm percentage, and significant increase (P<0.05) in 

ejaculate volume, and percentages of motility, livability, 

concentration and total output of spermatozoa in G3 

compared with G1. In accordance with the present 

results, Ahmed et al. (2005) showed that using rocket 

oil improved (P<0.01) semen ejaculate volume, sperm 

motility percentage and sperm cell concentration and 

decreased the percentages of dead and abnormal 

spermatozoa compared with the control group.  Also, 

El-Tohamy and El-Kady (2007) found that using radish, 

rocket and black coming meal in adult male diets 

improved semen quality and gave the best results in 

case of reaction time, latency period, volume, motile 

sperm percentage, sperm concentration per ml, total 

sperm per ejaculate, total motile sperm and total 

function sperm fractions. Feeding radish or mixture 

meals significantly decreased free radicals production in 

the seminal plasma. 

Reproductive performance of does: 

           Results presented in Table (3) revealed that 

average body weight of does at mating differed 

significantly (P<0.05) among different groups, being the 

highest in G3 (32.25 kg), and the lowest in G1 (29.75 

kg). These results are in agreement with those reported 

by El-Tohamy and El-Kady (2007), Zeweil et al. (2009) 

and Ahmed et al. (2005), who found that body weight 

significantly increased by feeding rabbits on rocket seed 

meal and/or addition of watercress up to 3% in the diet. 

This may be due to that rocket seeds contain health-

promoting agents, including corticoids, vitamin C 

(Barillori et al., 2005). The major constituent of rocket 

seed volatile oil is isothiocyanates, which has 

antioxidants, antimicrobial and anticarcinogenic 

activities (Badee et al., 2003; Barillari et al., 2005; 

Haristory et al., 2005). 

Also, data in Table (3) showed that estrus rate 

was  insignificantly higher in G3 and G2 than in G1. 

However, fertility rate of does was significantly 

(P<0.05) higher relative to number of mated does 

(100% in each) and to total number of treated does 

(91.66% in each) than in G1 (90 and 75%, respectively). 

At the same time, does in G3 showed significantly 

(P<0.05) the highest litter size and sex ratio  and the 

lowest mortality rate of kids at birth as compared to 

other groups. The observed improvement in 

reproductive performance in terms of the fertility and 

litter size of does orally treated with rocket oil 

compared with control group may be attributed to the 

higher content of unsaturated fatty acids. These results 

are in agreement with those reported by Shehata et al. 

(2011), who found that dietary addition of 1 g/kg was 

effective for improving productive and reproductive 

performances of rabbits. Also, Yoel-Zeron et al. (2002) 

reported that ewes fed diet supplemented with 

polyunsaturated fatty acid (PUFA) increased number of 

follicles and oocytes were found in the ovaries of ewes 

treated with PUFA more than in control ewes. 
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Table 3. Reproductive performance of does in September mating season as affected by rocket oil treatment. 

Item 
Experimental treatments 

G1 G2 G3 MSE 

Number of does (n) 

Body weight at mating (kg) 

Number of does in estrus 

Estrus rate (%) 

Number of does kidded (n) 

Fertility rate (%) relative to mated does 

Fertility rate (%) relative to total does 

Total number of kids born 

Litter size/doe 

Number of live kids at birth 

Number of died kids at birth 

Mortality rate % 

Sex ratio (M/F) 

Sex ratio (%) 

12 

29.75
c
 

10 

83.33 

9 

90
b
 

75
b
 

13 

1.44
b
 

11 

2 

15.38
a
 

(7/6) 

(54/46)
b
 

12 

31.25
b
 

11 

91.66 

11 

100
a
 

91.66
a
 

18 

1.63
ab

 

16 

2 

11.11
ab

 

(10/8) 

(56/44)
b
 

12 

32.25
a
 

11 

91.66 

11 

100
a
 

91.66
a
 

19 

1.72
a
 

18 

1 

5.26
b
 

(11/8) 

(63/37)
a
 

- 

1.06 

- 

4.3 

- 

1.7 

5.4 

- 

0.06 

- 

- 

2.7 

- 

2.2 
a, b and c: Means within the same row with different superscripts are significantly different (P<0.05). G1: Control.G2: 1 mg rocket oil/kg 

LBW /daily. G3: 2 mg rocket oil /kg LBW /daily. 

 

Growth performance of kids: 

Data in Table (4) showed higher (P<0.05) 

weaning weight, total gain and average daily gain 

values of kids born and suckled does in G3 compared 

with G2 and G1. The improvement in growth rate of 

kids in G3 may be attributed to the increase of milk 

yield and its composition as shown in Table (5). These 

results agreed with those of Zeweil et al. (2008), who 

showed that feeding rabbits on 10.5% rocket seed meal 

(RSM) in their diet resulted in significant (P<0.01) 

improvement in total weight gain by 15.1%, and feed 

conversion ratio by 12.3%, while total feed 

consumption increased by 1.3%  as compared to the 

control group.  Also, Lough et al. (1993) found that 

palm oil supplementation at the level of 10.7% of dry 

matter led to increased average daily gain of ram lambs 

(P<0.01). Moreover, Huffman et al. (1992) found that 

addition of fish oil in rations of kids increased average 

daily gain (ADG). The addition of vegetable fat blend in 

steers diets containing 0 or 7.5% forage increased 

(P<0.01) ADG.  
 

 

Table 4. Growth performance of kids born.                                                                                                                               

Item 
Experimental group 

MSE 
G1 G2 G3 

Birth weight, kg 

Weaning weight, kg 

Total weight gain, kg 
Average daily gain (g/day) 

2.65 

10.25b 

7.60b 

63.0b 

2.64 

10.66b 

8.02b 

67.0b 

2.71 

12.66a 

9.95a 

83.0a 

5.50 

0.80 

1.20 

0.78 
a, b and c: Means within the same row with different superscripts 

are significantly different (P<0.05). G1: Control.G2: 1 mg rocket 

oil/kg LBW /daily. G3: 2 mg rocket oil /kg LBW /daily. 

  
 

Milk yield and composition:  

Milk yield (g/day) was significantly higher 

(P<0.05) in G2 and G3 compared with G1, being 1318, 

1426 and 1162 g, respectively. This result is in 

agreement with Zervas et al. (1998) and Gómez-Cortés 

et al. (2008), who observed an increase in milk yield in 

dairy ewes fed diet supplemented with 5% of soybean 

oil or with olive oil (60 g·kg−1). The effect of nutrition 

on persistency of lactation has been linked to the animal 

energy balance (Caja and Bocquier, 2000; Cannas et al., 

2002). Fat correct milk was the highest (P<0.05) in G3 

(1541 g/day), moderate in G2 (1339 g/day) and the 

lowest in G1 (1224 g/day).  

Also, data presented in Table (5) showed that 

the milk composition of does was significantly higher 

(P<0.05) in G3 and G2 than in G1.  
 

 

Table 5. Milk yield and composition of does during 

the suckling and milking periods. 

Item 
Experimental group 

G1 G2 G3 MSE 

Milk yield (g/d) 1162b 1318a 1426a 0.09 
Fat (4%) corrected milk (g/d) 1224b 1339ab 1541a 0.12 

Milk composition: 

Fat (%) 4.36b 4.11b 4.54a 0.15 

Fat yield (g/d) 50.57c 54.17b 64.74a 0.13 

Protein (%) 2.92b 3.25a 3.08a 0.14 

Protein yield (g/d) 33.93b 42.83a 43.92a 0.06 

Lactose (%) 4.36 4.23 4.35 0.08 

Lactose yield (g/d) 50.57c 55.75b 62.03a 0.02 

Total solids (%) 12.38 12.34 12.66 0.26 

Total solids yield (g/d) 143.85c 162.64b 180.53a 0.18 

Solids not fat (%) 8.02 8.23 8.12 0.18 

Solids not fat yield (g/d) 93.19c 108.47b 115.79a 0.07 

Milk energy (MJ/kg) 84.51c 95.41b 103.09a 0.31 
Somatic cell count (x103/ml) 919.28a 317.00b 164.33b 59.89 
a, b and c: Means within the same row with different superscripts 

are significantly different (P<0.05). G1: Control.G2: 1 mg rocket 

oil/kg LBW /daily. G3: 2 mg rocket oil /kg LBW /daily. 

Fat correct milk (FCM) and energy (MJ) of milk calculated 

according to Kirchegessner (1982) as follow: FCM = (15 x fat % x 

milk yield)/100 + 0.4 x milk yield and energy of milk (MJ) = milk 

yield (0.37 x fat % + 0.21 x milk protein % +0.95) + 0.07 x milk 

yield. 

Blood parameters: 

Results of blood constituents of does illustrated 

in Table (6) showed insignificant differences among the 

three tested groups in all blood parameters studied, 

except for  albumin concentration in blood serum. All 

parameters were found to be within the normal range as 

reported by Zanouny et al. (2013) on lambs. The present 

results are in agreement with those obtained by Soliman 

et al. (2010) in Zarabi kids. They found that 

https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-61
https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-22
https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-22
https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-12
https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-13
https://www.animalsciencepublications.org/publications/jas/articles/91/1/446?highlight=&search-result=1#ref-13
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supplementation of rocket seeds did not significantly 

affect the value of blood urea as compared to control 

group. Similar results were obtained by Zeweil et al. 

(2008), who noticed that value of serum urea was not 

affect significantly the serum blood of rabbit fed 5, 

10.5or 21% of rocket seeds ration as compared to 

control group. They also found that serum urea 

concentration of rabbits fed 10.5% rocket seed meal diet 

was not significantly affected by different treatments. 

Also, Abdo (2003) reported that including rocket seed 

meal in the diet of broiler resulted insignificant decrease 

in serum AST and ALT activities. This decrease may be 

due to their antioxidant status as reported by Bradley 

(1992). 

 

Table 6. Concentration of some biochemicals and 

enzyme activity in blood serum of does in 

different experimental groups at the end 

of the experimental period.  

Item 
Experimental group 

MSE 
G1 G2 G3 

Total protein (g/dl) 

Albumin (g/dl)    

Globulin(g/dl) 

Creatinine (mg/dl) 

Urea (mg/dl)  

ALT  (U/ml) 

AST  (U/ml) 

Cholesterol (mg/dl) 

Triglyceride (mg/dl) 

6.10 

2.73
b 

3.37 

1.17 

29.33 

14.67 

51.33 

131.33 

94.00 

6.10 

3.10
a 

3.00 

1.00 

23.67 

13.67 

38.67 

128.33 

89.67 

6.20 

3.43
a 

2.77 

0.90 

23.00 

13.00 

42.33 

113.67 

95.00 

0.19 

0.11 

0.22 

0.07 

1.41 

0.47 

2.69 

3.15 

14.21 
a, b and c: Means within the same row with different superscripts 

are significantly different (P<0.05). G1: Control.G2: 1 mg rocket 

oil/kg LBW /daily. G3: 2 mg rocket oil /kg LBW /daily. 

 

Economic efficiency of milk production of does 

during the lactation   period:  
Data presented in Table (7) showed that total 

dry matter intake (DMI) was similar in all experimental. 

Similarly, Cooper et al. (2004) and Demirel (2000) 

found no significant effect of the oil supplements on 

DM intake in sheep and in growing cattle. In 

disagreement with the present results, Zeweil et al. 

(2008) found that rocket seed meal resulted in 

significant (P<0.01) improvement in feed conversion 

ratio by 12.3%, but total feed consumption increased by 

1.3%. Als, Lough et al. (1994) fed rams rations based 

on 77% forage supplemented with 10.7% palm oil, and 

showed that supplemented dietary oil lead to decrease 

significantly dry matter intake (P<0.01) compared with 

control diet, despite the average daily gain was not 

significantly affected by added oil. Prieto et al. (2012) 

showed that total DM intake and LBW were not 

affected significantly by dietary treatment of 43 g of 

sunflower oil (kg DM). On the other hand, Jenkins and 

Fotouhi (1990) fed sheep on rations containing 0 and 

5.2 % soybean lecithin and 2.4% corn oil on DM basis. 

They found that DMI values were 518.1, 489.3 and 

519.7 g/head/day, respectively.  

 

 

Table 7. Feed intake, milk yield and economic feed 

efficiency of milk production of does 

during the lactation period. 

Item 
Experimental group 

G1 G2 G3 

 Average daily DM intake (kg/h/d): 

CFM 0.800 0.800 0.800 

Roughage (FB or BH) 0.775 0.760 0.735 

Total DMI 1.575 1.560 1.535 

Milk yield (4% FCM) (kg)  

Feed conversion ratio 

1.224 

1.286 

1.339 

1.165 

1.541 

0.996 

Total daily feed cost (L.E)        2.69      2.67          2.64 
Feeding cost/ kg milk (L.E.) 2.19 1.9 1.71 
Economic feed efficiency (%) 138 153 178 
Relative economic efficiency (%)  100 110.8 128.9 
a, b and c: Means within the same row with different superscripts 

are significantly different (P<0.05). G1: Control.G2: 1 mg rocket 

oil/kg LBW /daily. G3: 2 mg rocket oil /kg LBW /daily. 

Economic efficiency (%) = (Price of kg produced milk/feeding 

cost/kg milk) x100.  

Price of CFM, fresh berseem and berseem hay were 2200, 240 and 

1200 L.E./ton, respectively. Price of ton milk was 3050 L.E. All 

prices are according to market price during the experimental 

period (2013). 

 

On the other hand, feed utilization efficiency 

showed that does  in G3 had better feed conversion ratio 

compared with G1 and G2 (0.996 vs.  1.286 and 1.165 

kg DMI/kg milk, respectively, Table 6). Feed cost of 

produced kg milk decreased in G2 and G3 compared 

with G1.  This finding indicated that addition of 2 

mg/kg LBW from rocket oil was more profitable than 

the other two treatments. Since feed cost of produced kg 

milk was  1.9 and 1.71 L.E. with addition of 1 and 2 

mg/kg LBW from rocket oil in G2 and G3, respectively, 

when compared with G1 (2.19 L.E.). Similar results 

were reported by Lubis et al. (1998) in sheep and 

Marinova et al. (2005) in kids. Economic efficiency 

(EE) and relative EE of G2 and G3 was higher than in 

G1. Similar results were reported by El-Badawy (2008) 

in sheep and Moustafa et al. (1995) in kids. 

 

CONCLUSION 
 

It could be concluded that adding rocket oil 

(watercress oil) at a level of 2 mg/kg live body weight 

to Zaraibi goats led to significant (P<0.05) improvement 

in semen physical characteristics of bucks, and 

increased fertility rate, milk yield, milk composition, 

and  economic feed efficiency of does. Also, growth 

performance and mortality rate of kids produced from 

their dams during suckling period were improved. 
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 للواعس السراٌبًوبعض هكىناث الدم  اَداء الإنخاجً والخناسلًعلى حاثٍر إضافت زٌج الجرجٍر 

فصت فهوً حسٍن ٌىسفاٌىسف حسٍن حافظ،هحود هحوىد البدوي،ح
 

الصنفاوي و عبدالرحٍن ،هبه الوغربً، هحوىد هخىلً 

   .عورو علً الجسٌري

 .هصر –الجٍسة  –الدقى  -تهركس البحىد السراعٍ –هعهد بحىد الانخاج الحٍىانى 
 

رلارت عهٗ كضى ٔصعج عشٕائٛب  6..3± 41.82صغى ًخٕعط ٔصٌب عُٕاث 5-6عًش  ٙعُضة صساٚب 63ْزِ انذساعت عهٗ اء اصشحى 

حٛظ  84اعخخذاو حى . عهٗ انضبَب اٜخششٓش 84ٔاعخًشث انخضشبت نًذة  انخُبعهٛتنٕصٌ ٔانحبنت حغب افٙ كم يضًٕعت(  عُضِ 84) يضًٕعبث يخًبرهت

حٕٛط فٙ كم  2شٓش قغًج انٗ رلارت يضًٕعبث يخًبرهت ) 42كضى ٔيخٕعط عًش  4.8± 28.45صغى صساٚبٙ َبظش صُغٛب ٔيخخبش بًخٕعط ٔصٌ

يهٛضى/كضى ٔصٌ  4ٔ 8، 3ظبفت صٚج انضشصٛش ٕٚيٛب ببنخضشٚع بزلاد يغخٕٚبث ْٗ إحى   .قبم انخهقٛح نًذة شٓشٍٚ انًعبيهّٔاعخًشث  يضًٕعت(

انٗ إظبفت صٚج انضشصٛش نهخٕٛط  أدث -8يبٚهٗ:أظٓشث انُخبئش   انخٕانٗ.انزبنزت عهٗ ٔضًٕعبث الأٔنٗ، انزبَٛت نهً نهزكٕس ٔالأَبد ٕٚيٛب/ساط/حٗ

نكٛظ انصفٍ عى(، بًُٛب كبٌ أقم يحٛط  45..4انًضًٕعت انزبَٛت )ٔعى(  63.45) فٙ انًضًٕعت انزبنزت ًحٛط كٛظ انصفٍن( 3.35يعُٕ٘ )ححغٍ 

هحٕٛاَبث انًُٕٚت انشبرة ٔصٚبدة يعُٕٚت ن انًئّٕٚ ُغبتانٔقج سد انفعم ٔ( فٙ 3.35)يعُٕٖ أَخفبض نٕحع  -4. عى( 47.75ًضًٕعت انًقبسَت )نه

فٗ ًُٕٚت انحٕٛاَبث انًُٕٚت انحٛت ٔحشكٛض انحٕٛاَبث انًُٕٚت ٔانعذد انكهٗ نهحٕٛاَبث انٔ نهحشكّ انضًبعّٛ ّٚئٕٔانُغبّ انً فٗ حضى انقزفت،( 3.35)

 8.33.، 75انًهقحت ٔ  نهعُضاث ببنُغبّ %833ٔ 833، 3.كبَج َغبت انخصٕبت  -6انًقبسَت.انزبَٛت ٔ بثانًضًٕعت انزبنزت ببنًقبسَت ببنًضًٕع

ٔعذد َٔغبت انًٕانٛذ سحفع عذد إ -2انخٕانٗ. عهٗ  ،يضًٕعت انًقبسَت ٔانًضًٕعخٍٛ انزبَٛت ٔانزبنزتفٗ انًعبيهّ  نهعُضاث نهعذد انكهٗببنُغبّ  8.33%.ٔ

%( حهخٓب 3.43اَخفط يعذل انُفٕق يعُٕٚب فٗ انًضًٕعت انزبنزت ) -5.الأٔنًٗضًٕعت بنانًضًٕعخٍٛ انزبَٛت ٔانزبنزت ببنًقبسَت ب فٗانزكٕس نلاَبد يعُٕٚب 

انكهٛت ٔانٕٛيٛت يعُٕٚب  انٕصَّٛ ٚبدةانضيعذل ٔصٌ انفطبو ٔصاد  -3. %(85.61%(، بًُٛب اسحفع فٗ يضًٕعت انًقبسَت )88.88)انًضًٕعت انزبَٛت 

( فٗ انًضًٕعخٍٛ انزبَٛت ٔانزبنزت عُّ فٗ يضًٕعت 3.35اَخبس انهبٍ يعُٕٚب )سحفع أ -7. الأٔنٗ( نُخبس انًضًٕعت انزبنزت يقبسَت ببنًضًٕعت انزبَٛت 3.35ٔ)

( فٗ انًضًٕعخٍٛ 3.35ئٕٚت ٔاَخبس يكَٕبث انهبٍ يعُٕٚب )انُغبت انًسحفعج أ -1انخٕانٗ. عهٗ  ،صى 8834يقببم  8243، 8681انًقبسَت حٛذ كبٌ 

ببقٗ  ظبفت صٚج انضشصٛش، بًُٛب نى حخخهفإحشكٛض الأنبٕٛيٍٛ فٗ عٛشو انذو يع  فٗ فقط يعُّٕٚ نٕحع صٚبدة -. انًقبسَت.انزبَٛت ٔانزبنزت عُّ فٗ يضًٕعت 

حٛج كبَج  ظبفت صٚج انضشصٛش ببنًقبسَت بًضًٕعت انًقبسَتإكضى نبٍ يع /غزٚتحكهفت انخ جَخفعإ -83.يعُٕٚب بٍٛ انًضًٕعبث انًخخهفت يقبٚٛظ انذو

ظبفت صٚج انضشصٛش إَغخخهص يٍ ْزِ انذساعت أٌ انخٕانٗ.عهٗ  ،فٗ انًضًٕعخٍٛ انزبَٛت ٔانزبنزت ٔيضًٕعت انًقبسَت يصشٖ صُٛت .4.8، 8.78، 3..8

اسحفبع يعذل ٔ فٗ انصفبث انطبٛعٛت نهغبئم انًُٕٖ نهخٕٛط( 3.35)انٗ ححغٍ يعُٕٖ نهًبعض انضساٚبٗ أدث /ساط يهٛضى/ كضى ٔصٌ حٗ/ ٕٚو 4بًعذل 

كًب أدث انٗ صٚبدة يعذل انًُٕ فٗ انُخبس خلال فخشة انشظبعت ٔخفط يعذل  .فٗ الأيٓبثححغٍٛ انعبئذ الاقخصبدٖ انخصٕبت ٔاَخبس انهبٍ ٔحشكٛبّ ٔ

 انُفٕق. 
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