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SUMMARY  

 

his study aimed to evaluate the effect of supplemented diets of lactating goats by three levels (0, 10 

and 30 gm/goat/day) from either dry (ungerminated; DFS) or germinated fenugreek seeds (GFS) on 

their productive and reproductive performance. A feeding trial was conducted using forty-five 

Zaraibi goats (31.2 ± 0.32 kg LBW and aged 3-4 years) at late pregnancy (two months before parturition) and 

postpartum periods which lasted 210 days (after parturition). The trial was continued during winter and 

summer seasons. Animals were divided into five similar groups (9 animals each) using the randomized 

complete block design. They were fed as groups on a basal ration where concentrate feed mixture (CFM) was 

50% of requirements according to NRC (1981); while, roughage was offered at ad-libitum (berseem in winter 

and corn silage (CS) in summer). Control group (G1) fed ration without supplement while, G2 and G4 fed 

supplemented rations with 10 and 30g dry fenugreek seed/head/day; respectively. In addition, G3 and G5 fed 

supplemented rations with 10 and 30g germinated fenugreek seed/head/day; respectively. At the same time, 

five digestibility trials were conducted twice during experimental period in winter and another in summer 

season to determine the digestibility and feeding value of the experimental rations. Results indicated that 

germinated seeds process increased most of amino acids content in fenugreek seeds especially aspartic acid, 

phenylalanine and leucine. During winter and summer, feed intake and digestibility for all nutrients were 

significantly (P<0.05) increased by using germinated seeds with 30 g (G5) than those of the other groups. The 

same trend was observed with feeding values (TDN, DCP and DE). Daily milk yield was significantly 

increased with using level 30 g seeds as feed additive over the whole experimental period. Also, an 

improvement in 4% fat corrected milk yield was observed being 129, 120, 111 and 108% for G5, G4, G3 and 

G2 based on G1 as control (zero additives) over the 210-d experimental period. Milk fat and total solid 

contents were significantly higher for G5 than those of the others. While, no significant differences were 

observed for values of lactose and solid non-fat. There was an improvement in feed efficiency as kg produced 

milk per kg DMI, TDNI or DCPI for G5 (30 g germinated additive) in comparison of control and the other 

tested rations. So, it was reflected on economical efficiency which recorded 112% increase for G5 comparing 

with control 100% during experimental period. No deleterious effects on liver, kidney functions and general 

health of the animals those were fed the manipulated rations. Germination process with level 30 g additive 

fenugreek seeds had significant (P<0.05) positive effect on final weight, total gain and average daily gain for 

kids during suckling period. Also, it noticed that mortality rate gradually decreased with increasing additive 

levels or GFS versus DFS. There were essential improvement in reproductive performance of does in next 

mating season as estrus rate (%), fertility rate and prolificacy traits. It was concluded that using germinated 

fenugreek seed as feed additive with 30 gm/head/day was more effective in lactating goats where it can 

pronounced enhance feed intake, digestibility, feeding values, milk production, feed efficiency, some blood 

parameters, economic efficiency, kids performance, decrease kids mortality rate and improve reproductive 

performance for goats in next mating season. 

Keywords: Fenugreek, germinated seeds, digestibility, milk production, blood parameters, economic 

efficiency, kids mortality, reproductive performance and goats. 

 

INTRODUCTION 

 

One of the most successful attempts accomplished in the last decade is using a lot of feed additives 

such as seeds, leaves and other parts of medicinal plants as well as the biological and chemical additives. 

These additives potentially have many activated compounds which largely enhancing  help in improving 

animal productivity and increasing economical efficiency.  

T 



Abou-Elenin et al. 

 228 

Medicinal plants such as Fenugreek seeds, Carumcarvi, Nigella sativa and Chamomile flower 

considered as useful natural resources for treating diseases and improving animal productivity (Kholif and 

Abd El-Gawad, 2001). Medicinal plant seeds improved the productivity of lactating animals, increasing 

prolactin and growth hormone release, in addition to activating udder tissues and furthermore increasing 

glucose concentration with reducing  cholesterol concentration in blood (Abo El-Nor et al., 2007). 

Fenugreek (Trigonella foenum graecum L.) is an annual herb of the leguminous family indigenous to 

Western Asia and Southeastern Europe. It has long been cultivated in the Mediterranean area, India and 

North Africa.  

Germination as a process can generally improve the nutritive value of seeds (Chen, 1970). Chen et al. 

(1975) reported that germination of seeds did not require sunlight or soil; also, the time of sprouting was 

short with highly yield and quality. There is lake in information about using and effect of germinated 

fenugreek seeds supplementation to the diets of ruminants on their productive performance. 

The aim of this work is to study the effect of using different levels of fenugreek seeds as feed 

additives either dry or germinated on milk yield and composition, feed efficiency, some blood parameters 

and economical evaluation of lactating goats as well as suckled kids performance and mortality and 

reproductive performance for goats in next mating season. 

 

MATERIALS AND METHODS 

 

Animals and feeding trials: 

Forty-five Zaraibi goats at the last two months of gestation were divided into five similar groups (nine 

animals each) using randomized complete block design at Sakha Experimental Station at Kafr El-Sheikh 

province belonging to Animal Production Research Institute (APRI). Goats averaged 31.2±0.32 kg live 

body weight and aged 3-4 years. The experimental treatments lasted 270 days (60 days before kidding 

date and continued by 210 days of lactation period; 120 days in winter and 90 days in summer). Feeding 

requirements were adjusted biweekly according to weight changes and milk production. They were fed by 

grouping regime on a basal ration where concentrate feed mixture (CFM) was 50% of requirements 

according to NRC (1981); while roughages were given at ad-libitum (berseem in winter, corn silage (CS) 

in summer). Animals were randomly assigned to receive one of experimental treatments as following: 

Group1 (control) received basal ration without additives while groups G2 and G4 fed basal ration plus 

10 and 30g dry fenugreek seed (DFS)/head/day, respectively and G3 and G5 fed basal ration plus 10 and 

30g germinated fenugreek seed (GFS)/head/day on DM basis; respectively as feed additives. Water was 

available all day. The CFM consisted of 40% wheat bran, 30% yellow corn, 24% undecorticated cotton 

seed meal, 3% molasses, 2% limestone and 1% sodium chloride. Chemical composition of CFM, 

berseem, corn silage and dry or germinated fenugreek seeds are presented in Table (1). 

 

Table (1): Chemical composition of feed ingredients (% on DM basis). 

 

Preparation of germinated seeds: 

Fenugreek seeds were soaked in water at room temperature (2-3 volumes of water:1 volume of seeds) 

for 14h. The seeds were rinsed with water and then sprayed with 0.02% sodium hypochlorite solution at 

4-hourly intervals to inhibit microbial growth (Silva and Luh, 1979). Seeds were spread on wet thin layer 

of rice straw in stainless steel baskets. The temperature ranged from 25 to 28°C during the 5 days of 

germinating period. Samples were taken before (DFS) and after germination (GFS) to analyze chemical 

composition and amino acids content. 

        

Item DM OM CP CF EE Ash NFE 

Concentrate Feed Mixture (CFM) 92.19 92.83 14.53 10.72 3.11 7.17 64.47 

Berseem (In winter) 15.11 89.55 12.90 28.78 1.79 10.45 46.08 

Corn silage, CS (In summer) 26.10 92.46 9.16 28.32 1.81 7.54 53.17 

Dry fenugreek seed (DFS) 92.10 96.49 22.32 7.78 8.11 3.51 58.28 

Germinated fenugreek seed (GFS) 85.79 96.63 23.11 10.12 8.95 3.37 54.45 
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Digestibility trials: 

Ten in vivo digestibility trials were conducted during experimental period (five in winter and another 

five in summer) simultaneously on the animals of feeding trial, to determine the digestibility and feeding 

values of the experimental rations using acid insoluble ash (AIA) method which described by Van Keulen 

and Young (1977). Representative samples of feed and feces were kept for proximate analysis according 

to AOAC (1995). Blood samples were taken from Jugular vein of three lactating goats one month before 

kidding and four months after kidding and at the end of the experimental period seven months after 

kidding of each group before morning feeding. 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. Total protein 

and albumin were determined according to Armstrong and Carr (1964) and Doumas et al. (1971); 

respectively, while globulins were determined by differences. Creatinine and urea were determined as 

kidney functions according to Schirmeister (1964) and Fawcett and Scott (1960), respectively as well as, 

aspartate (AST) and alanine (ALT) aminotransaminases activities were determined as liver function 

according to Young (1990).  

Sampling and analysis of milk: 

Animals were handily milked twice daily and milk yield was recorded. Individually, milk samples 

were collected every two weeks along the experimental period (210 days). Milk samples were analyzed 

for fat, protein, lactose and total solids by infrared spectrophotometry (Foss 120 Milko-Scan, Foss 

Electric, Hillerød, Denmark) according to AOAC (1997) procedures. Solids-not-fat (SNF) was calculated. 

Fat corrected milk, FCM (4% fat) was calculated by using equation of Gaines (1928):  

FCM = 0.4 milk yield (kg) + 15 fat yield (kg). 

Economic efficiency was expressed as the ratio between the cost of output and the input (feed 

consumed) based on the price (LE/ton) during experiment. 

Reproductive performance:  

A teaser buck was used two times daily at 6-8 am and 3-4 pm to identify does in estrus. If does 

appeared estrus in the morning, it were offered to fertile buck to mating, one mating at the evening (3-

4pm) of the same day and another mating at the morning of the next day at 6-8 am. Does showed estrus in 

the evening were served two times; the first at the morning (6-8 am) of the following day and the second 

at the evening (3-4 pm) of the same day. Does passing two estrous cycles without heating were 

considered in a pregnant state. Estrus rate (ER) was calculated according to number of goats showed 

estrus relative to number of total does in each group. Fertility rate (FR) was calculated according to 

number of pregnant doe relative to number of mated does or total number of does in each group. 

Prolificacy rate (PR) was calculated by divided number of total kids born on number of kidded does in 

each group. 

Statistical analysis: 

Data were statistically analyzed using general linear model program of SAS (2000). Using the 

following model:         Yij= µ +Ti+ eij 

Where: Yij=observation, µ= mean, Ti=the effect of treatment and eij=experimental error.   Duncan's 

multiple range test was employed to test for significant differences (Duncan, 1955). 

 

RESULTS AND DISCUSSION  

 

Chemical composition: 

Chemical composition of experimental rations during both winter and summer seasons are shown in 

Table (2). All rations in winter (after kidding) were almost similar in its contents of CP, EE, NFE and ash. 

While, CF was slightly increased with adding fenugreek seeds (dry or germinated) with the highest 
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percent were found for ration in group 5 which received GFS by 30 g/goat/day. This may be due to 

increasing forage intake that greatly dependent in its palatability and increasing appetite for animals in 

supplemented rations. These results were confirmed by Degirmencioglu et al. (2016) who reported that 

alfalfa DM and total DM consumption increased (P<0.05) with adding ground fenugreek seeds (FS). The 

same trend was observed in summer period, where CS also is considering as a highly palatable feed for 

ruminants' animals. 

 

Table (2): Chemical composition of experimental rations (% on DM basis) during winter and 

summer seasons. 

Item 
In winter 

 
In summer 

G1 G2 G3 G4 G5 G1 G2 G3 G4 G5 

DM 57.24 57.07 56.79 56.51 56.02  69.73 69.52 69.22 69.03 68.73 

OM 91.34 91.34 91.32 91.31 91.29  92.70 92.70 92.70 92.70 92.70 

CP 13.79 13.79 13.78 13.78 13.77  13.98 13.97 13.96 13.96 13.95 

CF 18.91 18.95 19.01 19.08 19.19  16.86 16.91 17.00 17.05 17.13 

EE 2.51 2.51 2.50 2.50 2.49  2.66 2.66 2.65 2.65 2.64 

Ash 8.66 8.66 8.68 8.69 8.71  7.30 7.30 7.30 7.30 7.30 

NFE 56.13 56.09 56.03 55.95 55.84  59.20 59.16 59.09 59.04 58.98 

            

In winter: after kidding until kids weaning (120days).   In summer: after weaning kids until end of lactating period 

(90 days). 

 

Amino acids content of dry and germinated fenugreek seeds are illustrated in Table (3). It could be 

observed that most of amino acids content increased after germinated process except glycine, methionine, 

lysine, arginine and cystine which were slightly decreased after germination processing.  Aspartic acid 

increased from 3.18 to 6.21%, threonine from 0.96 to 1.04%, serine from 1.26 to 1.68%, glutamic acid 

from 4.67 to 4.86%, proline from 1.25 to 1.50%, alanine from 1.21 to 1.25%, valine from 1.21 to 1.36%, 

leucine from 2.01 to 2.25%, iso-leucine from 1.48 to 1.54%, tyrosine from 0.97 to 1.07%, phenylalanine 

from 1.38 to 1.71%, histidine from 1.32 to 1.57% and tryptophan from 1.08 to 1.25%. These increases 

were mainly due to the proteolytic action of enzymes which breakdown the complex protein molecules 

into simpler units of amino acids. This means that germinated process of fenugreek seeds was useful to 

increase free amino acids which have potential positive effect that enhancing animal performance. 

 

Table (3): Amino acids content of dry and germinated fenugreek seeds (% on DM basis). 

    

  Amino acid  DFS GFS   

 Aspartic acid 3.18 6.21  

 Threonine  0.96 1.04  

 Serine  1.26 1.68  

 Glutamic acid 4.67 4.86  

 Proline  1.25 1.50  

 Glycine  1.33 1.14  

 Alanine  1.21 1.25  

 Valine  1.21 1.36  

 Methionine 0.28 0.21  

 Leucine  2.01 2.25  

 lso-leucine  1.48 1.54  

 Tyrosine 0.97 1.07  

 Phenylalanine 1.38 1.71  

 Lysine  1.88 1.82  

 Histidine  1.32 1.57  

 Arginine  2.91 2.36  

 Cysteine 0.53 0.46  

 Tryptophan 1.08 1.25  
  DFS: dry fenugreek seeds.                                                               GFS: germinated fenugreek seeds. 
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These results are confirmed by E1-Shimi et al. (1984) who found that some amino acids content 

decreased slightly after soaking and then increased during sprouting process. They also were proved that 

ascorbic acid increased from 4.23 to 8.87 mg/100 g after 4 days of germination and in addition they were 

indicated that ascorbic acid have an  important role in biosynthesis of certain amino acids. On the same 

line, E1-Mahdy and E1-Sebaiy (1982) reported that all free amino acids increased after germination for 

120 h, while glycine decreased. On the other hand, cystine, tryptophan and proline became  in free form 

after germination. The greatest increases in the free amino acids were observed in the amounts of serine, 

alanine, phenylalanine, valine, threonine and aspartic acid, while other amino acids did not change 

significantly (p<0.05) during germination.  

Feed intake: 

Intake of rations' ingredients on DM basis and as TDN, DCP and DE are presented in Table (4). It 

could be noticed that animals of group 5 had the highest values for feed intake relative to those recorded 

for the other groups. Results indicated that there were gradually increases in total DMI, TDNI, DCPI and 

DEI with increasing the supplementation levels of DFS and GFS which might be due to increases feed 

intake of berseem or corn silage for supplemented groups.  

 

Table (4): Feed intake of experimental rations of lactating Zaraibi goats.  

Item 
In winter 

 
In summer 

G1 G2 G3 G4 G5 G1 G2 G3 G4 G5 

Feed additive (gm) on DM basis:       

DFS (gm) 0 10 - 30 -  0 10 - 30 - 

GFS (gm) 0 - 10 - 30  0 - 10 - 30 

Feed intake as DM basis (kg/h/d):       

CFM 0.74 0.74 0.74 0.74 0.74  0.74 0.74 0.74 0.74 0.74 

Berseem 0.612 0.620 0.629 0.638 0.654  - - - - - 

CS - - - - -  0.38 0.39 0.39 0.40 0.41 

            

Total DM intake 

(DMI) 1.35 1.36 1.37 1.38 1.39 
 

1.12 1.13 1.13 1.14 1.15 

TDN intake
* 

(TDNI)
 

0.971 1.002 1.029 1.050 1.093 
 

0.808 0.831 0.852 0.870 0.900 

DCP intake
*
(DCPI) 0.154 0.157 0.160 0.163 0.169  0.114 0.116 0.118 0.120 0.124 

DE intake
*
 (DEI) 0.043 0.044 0.045 0.046 0.048  0.036 0.037 0.038 0.038 0.040 

            

*TDNI, DCPI and DEI in winter and summer were calculated according to feeding values in Table (5). 

In winter: after lambing until kids weaning (120days).   In summer: after weaning kids until end of lactating period 

(90 days).         DFS: dry fenugreek seeds.                              GFS: germinated fenugreek seeds. 

 

Results of current study are in agreement with those reported by Petit et al. (1993) and Abo El-Nor et 

al. (2007) who found that DM intake was increased when lactating buffaloes fed rations with different 

levels of fenugreek seeds. Moreover, Tomar et al. (1996) found that the fenugreek seed stimulates feed 

intake in dairy cattle, resulting in a significant increase in milk production. In addition to, Ismail (2000) 

found that DM intake gradually increased by increasing level of fenugreek seed. More recently Balgees et 

al. (2013a and b) found that dry matter intake was increased by approximately 49.57, 55.65 and 58.56% 

by increasing level of fenugreek supplement (5, 10 and 15%), respectively. Also, Degirmencioglu et al. 

(2016) reported that alfalfa DM and total DM consumption increased (P<0.05) with adding ground 

fenugreek seeds (FS). Generally, the positive effect of FS on DMI was supported by many researchers 

(Abo El-Nor, 1999, Abo El-Nor et al., 2007 and Petit et al., 1993). The later author suggested that 

fenugreek seeds may be have an effective role on hypothalamus gland to stimulate hungriness center in 

the brain and increase the desire for eating. Also, on another interpretation, increasing of DMI, TDNI, 

DCPI and DEI with groups fed supplemented diet with varying levels of fenugreek seeds, may be firstly 

due to the saponins content in fenugreek seeds, which reflect on increasing feed intake that confirmed by 

results of Petit et al. (1993) who reported that isolated steroidal saponin fraction of fenugreek seeds 

increase feed intake and motivation to eat. Secondly, might also be attributed to the fact that fenugreek 

seeds increase the appetite for food (Borca et al., 2000 and Kamel, 2000). Thirdly, DFS having 0.82% 

total oxalate and 0.55% oxalic acid contents, while, sprouting fenugreek reduced the contents of oxalic 
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acid and total oxalates of seeds. It was diminished the two components (oxalic acid and total oxalate) 

during sprouted by range from 12.0 to 15 % and 13.5 to 17.1%, respectively, (Gad et al., 1982a). Feed 

intake appeared to decrease with increasing amount of oxalate in the ration (Rahman et al., 2011).  

Digestibility and feeding values: 

Table (5) showed data of nutrients digestibility and feeding values during winter and summer seasons. 

In winter, digestibility values for all nutrients (DM, OM, CP, CF, EE and NFE) were significantly higher 

by adding 30 g GFS treatment (G5) than those of other treatments except EE. While, the lowest values of 

all digestibility nutrients were associated with G1 (control) comparing with those of the tested rations. 

Non-significant difference was noticed between G3 (10 gm GFS) and G4 (30 gm DFS) for all nutrients 

digestibility except DM and OM digestibility. While, diet of group 3 (10 gm GFS) was significantly 

higher respecting DM, OM and NFE digestibility than those in diet of G2 (10 gm DFS).  In consequence 

of digestibility trends, the feeding values as TDN, DCP and DE for diet of  G5 was significantly higher 

than those G1, G2, G3 and G4. On the same trend diet of G4 was significantly higher TDN value than 

that of G3, G2 and G1 and also higher than G1 and G2 inspect of DCP and DE values. At the same time, 

feeding values as TDN and DE were significantly enhanced by adding 10 gm DFS (G2) than control 

group, but there were insignificant effect on DCP. Generally, there were marked improvement in 

digestibility and feeding values associated with G5 and G3 than G4 and G2, respectively in comparison 

with zero-supplemented ration (control; G1). This may be extremely due to increase in amino acids 

content resulting in germination process. 

 

Table (5): Digestibility and feeding values of experimental rations for lactating Zaraibi goats. 

  In winter  

Items Digestibility (%)   Feeding values 

  DM OM CP CF EE NFE   TDN DCP DE
A 

Experimental groups:       

G1 71.98
e 

76.22
e 

82.91
d 

61.32
c 

80.04
c 

79.19
d 

 71.95
e 

11.38
d 

3.17
d 

G2 74.14
d 

78.07
d 

84.24
cd 

64.55
bc 

81.80
c 

80.79
c 

 73.70
d 

11.56
cd 

3.25
c 

G3 75.86
c 

79.47
c 

84.98
cb 

66.22
b 

83.90
bc 

82.44
b 

 75.17
c 

11.66
bc 

3.31
b 

G4 77.54
b 

80.69
b 

86.14
b 

67.82
b 

85.41
ab 

83.36
b 

 76.20
b
 11.81

b 
3.36

b 

G5 80.05
a 

82.91
a 

88.21
a 

71.88
a 

86.97
a 

85.26
a 

 78.37
a 

12.08
a 

3.46
a 

±SE 0.382 0.330 0.521 1.018 1.249 0.371  0.324 0.069 0.015 

  In summer 

Experimental groups:        

G1 70.08
e 

74.97
e 

80.17
d 

53.48
c 

85.74
c 

79.40
d 

 72.30
e 

10.13
c 

3.19
e 

G2 72.26
d 

76.82
d 

81.61
cd 

57.22
bc 

86.07
c 

80.89
c 

 74.02
d 

10.30
bc 

3.26
d 

G3 73.97
c 

78.20
c 

82.37
cb 

59.04
b 

87.58
bc 

82.47
b 

 75.45
c 

10.38
b 

3.33
c 

G4 75.69
b 

79.41
b 

83.64
b 

60.86
ab 

88.45
ab 

83.33
b 

 76.51
b 

10.52
b 

3.37
b 

G5 78.17
a 

81.57
a 

85.92
a 

65.32
a 

89.73
a 

85.09
a 

 78.70
a 

10.79
a 

3.47
a 

±SE 0.434 0.381 0.649 1.409 1.519 0.409  0.376 0.083 0.016 
A: DE (Mcal / Kg DMI) = 0.04409 x TDN%. (NRC, 1988).                                          SE= standard error.      

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

 

In summer, the effects of DFS or GFS supplements on digestibility as well as the feeding values and 

their trends among dietary treatments are  much longer comparable those achieved in winter period (Table 

5), in which digestibility of DM and its all nutrients in diet G5 were significantly (P<0.05) higher than 

those found with other groups. The same trend was noted for TDN and DE. Increasing DFS level up to 30 

gm in group 4 appeared to be significantly increase the digestibility of DM and OM in comparison with 

the corresponding values in G2. There were insignificant differences between G4 and G3 or between G3 

and G2 in respect of CP, CF and EE. While, diets of groups 5, 4, 3 and 2 were significantly higher in the 

values of DM, OM, NFE, TDN and DE than that of control group diet. In conclusion, it could be 

observed that nutrients digestibility were gradually increased when adding germinated seeds compared 

with the dry one at the same level with non-significant differences between them. Moreover, increasing 

level of supplement from 10 g to 30 g in experimental groups (G2 and G4) or (G3 and G5) led to 

significant increases in most of nutrients digestibility. No significant differ among G2, G3 and G4 in DCP 

values while, G5 value was significantly higher than control. These results are confirmed by Balgees et 

al. (2013a) who found that the digestibility of DM, CP and OM were significantly higher (P<0.05) for 
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rations supplemented by 10 or 15 % fenugreek seeds than those fed on only 5% and control diet that free 

from supplement. Also, current results are in agreement with those obtained by Abo El-Nor et al. (2007) 

who found that there was an improvement in digestibility coefficients of lactating buffaloes rations which 

having different levels of fenugreek seeds. 

The improvement in digestibility could be justified on the basis of that fenugreek seeds contain 

saponins that might be have a beneficial effect on digestive efficiency. In addition, fenugreek seeds 

increased bacterial number in the rumen of lactating cows (Valdez et al., 1986 and Ali et al., 2005). 

Fenugreek also seems to play a beneficial role in digesting and absorbing of lipids by enhancing bile acid 

synthesis in the liver (Frankič et al., 2009). In addition, Gad et al. (1982b) demonstrated that sprouting of 

fenugreek markedly decreases the phytic acid and oxalate content, which adds to the high feeding value 

of deflavoured fenugreek (Kamer et al., 1980). It is a good source of easily digested proteins rich in 

amino acids (Kamer et al., 1982); it is recommended for use as a supplement for foods. Sprouting for 2 

and 4 days resulted in 23.0 and 47.7 % losses in phytic acid contents, respectively, with a simultaneous 

increase of inorganic phosphorus content (E1-Shimi et al., 1984). 

Milk production and its composition: 

Data of daily milk yield and its composition are presented in Table (6). It could be noticed that yield 

of actual milk and 4% FCM in winter, summer and during the whole experimental period (210 days) were 

appeared to be significant higher with treatment that have the higher level of GFS (G5) compared to those 

of control and most other tested rations. However, no significant (P>0.05) differences either between G2 

and G3 or also between G3 and G4 were observed. The improvement in 4% FCM (as percent of control) 

during the whole lactation period (210 days) were129, 120, 111 and 108% for G5, G4, G3 and G2, 

respectively. The amount of milk yield during winter period was higher than that in summer period. This 

may be due to the peak and persistency period which found in winter period. In addition to, goats were 

suckling kids that stimulate more secretion of milk from udder. Moreover, berseem was offered as main 

forage in rations for lactating goats in winter which has greatly positive effect on milk production. 

 

Table (6): Average daily milk yield and its composition of lactating Zaraibi goats fed experimental 

rations during total period (210 days). 

 
Item 

Experimental rations 
±SE 

 G1 G2 G3 G4 G5 

 Milk production kg/goat/day:       

  In winter  0.965
b 

1.030
b 

1.063
b 

1.116
ab 

1.208
a 

0.044 

  In summer 0.625
c 

0.679
bc 

0.696
b 

0.766
ab 

0.799
a 

0.039 

  Total period (210 days) 0.795
c 

0.855
bc 

0.880
bc 

0.941
ab 

1.004
a 

0.036 

  4% fat FCM: 
     

 

  In winter  0.788
c 

0.844
bc 

0.882
bc 

0.937
b 

1.017
a 

0.041 

  In summer 0.470
c 

0.512
bc 

0.519
b 

0.579
ab 

0.604
a 

0.038 

  Total period (210 days) 0.629
b 

0.678
b 

0.700
b 

0.758
ab 

0.811
a 

0.048 

  Improvement based on control (%) 100 108 111 120 129  

 Composition of milk (%):       

 Fat 3.28
b 

3.30
b 

3.29
b 

3.39
ab 

3.41
a 

0.092 

 Protein 2.68
b 

2.76
ab 

2.80
ab 

2.84
a 

2.85
a 

0.050 

 Lactose 4.26 4.36 4.36 4.39 4.24 0.054 

 TS 10.76
c 

10.91
c 

11.04
bc 

11.36
ab 

11.54
a 

0.129 

 SNF 7.76 7.82 7.74 7.93 7.79 0.082 

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

FCM 4% = 0.4* milk yield (kg/d) + 15 * fat yield (kg/d).      Total period: after kidding until end of lactating period 

(210 days). 

In winter: after kidding until kids weaning (120 days).   In summer: after weaning kids until end of lactating period 

(90 days). 

 

These results are in agreement with those reported by Shah and Mir (2004) who found that adding 

fenugreek seeds to ration enhanced milk production in lactating cows. In addition, Wani and Kumar 

(2016) reported that fenugreek has been stimulated sweat glands production as it contains hormone 

precursor which could be working to increase milk formation. Moreover, lactating goats using 25% 
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fenugreek showed higher significantly daily milk yield and milk fat percentage than the other two groups 

(zero or 50%). Also, fenugreek has been recommended for the promotion of lactation. Fenugreek can 

increase a nursing mother’s milk supply within 24–72 h after first taking the herb (Snehlata and Payal, 

2012). Alamer and Basiouni (2005) found that fenugreek seeds increased milk production in dairy goats. 

Further evidences emphasized that fenugreek has a positive effect on lactation performance in dairy 

ruminants (El-Alamy et al., 2001 and Kholif and El-Gawad, 2001). Specifically, Diocin is a natural 

saponin found in fenugreek seeds and has a structural similarity to estrogen which leads to an increase 

releasing of growth hormone (GH) by binding to the receptors on pituitary cells that recognize the GH 

releasing hormone. That, in turn, results in an increase in milk secretion (Graham et al., 2008). Fenugreek 

is well known around the world as a medicinal plant and for its medicinal properties in both humans and 

animals (Smith, 2003). Productivity of lactating animals can be improved by using medicinal plant seeds 

which increases growth hormone in the body and hormonal alert effects as circulating levels of prolactin 

and increase milk production (Khattab et al., 2010).  

Milk compositions are illustrated in Table (6). Results obtained revealed that adding 30 gm GFS (G5) 

had significant increase milk fat percentage than those the other groups except G4. These results are in 

agreement with those reported by Wani and Kumar (2016) who found that lactating dairy goats using 

25% fenugreek-ration showed higher significantly daily milk yield and milk fat percentage than those of  

zero-one. In contrary, results here appeared in disagreement with those obtained by Abo El-Nor et al. 

(2007) and Alamer and Basiouni (2005) who found that there was an insignificant effect on milk fat due 

to medicinal plant seeds supplementation into rations of lactating buffaloes and goats. However, Balgees 

et al. (2013b) reported that in Nubian goats, the milk fat content was reduced in groups given 10 and 15% 

FS compared with groups given 0 and 5% FS. Regarding milk protein content in the present study, 

animals of G4 and G5 were higher significantly (P<0.05) in milk protein than that of G1 while, G2 and 

G3 were have an intermediate values. Otherwise, no significant differences among experimental 

treatments in lactose and SNF%. These results are in agreement with those obtained by Degirmencioglu 

et al. (2016) who reported that using 5% ground fenugreek seeds treatment had no significant effect on 

the percentages of SNF, protein or somatic cell count (SCC) in milk. 

Feed efficiency: 

Data of feed efficiency and changes in body weight are presented in Table (7). Results revealed that 

feed efficiency as kg milk/kg DMI, TDNI or DCPI either in winter or summer were somewhat increased  

 

Table (7): Feed efficiency, live body weight and change in body weight of lactating Zaraibi goats 

during experimental period. 

Items 
Experimental rations 

G1 G2 G3 G4 G5 

In winter      

         Feed efficiency kg milk/kg DMI 0.72 0.76 0.78 0.81 0.87 

         Feed efficiency kg milk/kg TDNI 0.99 1.03 1.03 1.06 1.11 

         Feed efficiency kg milk/kg DCPI 6.28 6.55 6.66 6.86 7.17 

In summer      

        Feed efficiency kg milk/kg DMI 0.56 0.60 0.61 0.67 0.70 

        Feed efficiency kg milk/kg TDNI 0.77 0.82 0.82 0.88 0.89 

        Feed efficiency kg milk/kg DCPI 5.50 5.85 5.91 6.39 6.45 

Body weight of lactating goats, kg:      

In winter (120 days ):      

       Body weight after kidding 28.0 32.9 30.9 34.3 34.7 

       Body weight after 120 days  27.7 32.7 31.0 34.3 35.0 

        Change in body weight -0.3 -0.2 0.1 0.0 0.3 

In summer (90 days):      

        Body weight at 120 days 27.7 32.7 31.0 34.3 35.0 

        Final body weight  32.3 35.1 33.3 36.8 37.5 

        Change in body weight 4.6 2.4 2.3 2.5 2.5 

      

In winter: after kidding until kids weaning (120 days).     In summer: after weaning kids until end of lactating period 

(90 days). 
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with increasing the level of additives and also with adding GFS comparing with DFS at the same level 

with superior over all to G5. These results had correlation effect with data of milk yield, feed intake and 

feeding values of group 5 (G5). These results are in agreement with results of Allam et al. (1999) who 

reported that milk production efficiency was increased for rations supplemented with dry fenugreek seeds 

by approximate16% compared to control. Moreover, Abdelhamid et al. (2011) found that improvement in 

feed conversion as DMI and CPI/milk yield reached to about 9.5 and 10%; respectively compared to 

control. The positive effect of feed conversion efficiency was observed also by Abdelhamid et al. (2004) 

and Morteza et al. (2010) with using some medicinal herbs in small ruminant rations. 

There were marked changes in goat's body weight during the experimental periods (winter and 

summer). From kidding up to weaning (winter period), body weight changes of goats was in favour of 

dietary treatments G3, G4 and G5, where goats did not lost any weight, corresponding to those on G1 and 

G2 whose lost 0.3 and 0.2 kg, respectively, during this period. It means that GFS supplement into the 

ration of goats in their early lactation phase could be alleviating the effect of negative energy balance that 

almost appeared in this critical period. Also, these results may be due to high feed intake for goats of G5 

than that of other treatments where it being attributed to fenugreek seed that stimulate the eating appetite 

which in turn causing on increasing of milk production. Furthermore, the improvement of production 

could be due to increasing the energy status and adequate time to recover body condition (Bocquier et al., 

1993). While, in summer period, all animals' groups had markedly gained weight, but animals of all tested 

rations gained lesser weight than that of control group (G1). It might be attributed to lower of its milk 

production. On other hand, lactating goats fed supplemented rations with DFS or GFS were almost 

similar in their final weights with no lose of their weights because of the natural decrease in milk 

production curve from early lactation (winter) to late lactation periods (summer).  

Blood parameters: 

Table (8) illustrated the data of some blood parameters. There were no significant differences among 

dietary treatment respecting concentrations of blood globulin, urea, creatinine, ALT and AST before 

kidding, after four months of kidding and last lactating month. This means no deleterious effects on 

general health of the treated animals were observed due to adding fenugreek seeds either dry or 

germinated to rations of lactating Zaraibi goats. 

While, total protein concentration after 4 month of kidding, was significantly higher with G5 than that 

of control group, but animals fed rations G1, G2, G3 and G4 had no significant differences among them.  

At last month of lactation period, concentration of total protein was significant with G3, G4 and G5 than 

control (G1) and insignificant higher than G2. Overall mean, the blood total protein concentration showed 

insignificant differences among experimental groups. Blood albumin concentration did not affect 

significantly due to dietary treatments in respect of before and after kidding by four months, while at last 

lactating month sample, albumin concentration was significant higher with G4 and G5 than that of G1 and 

G2 treatments and in addition the value of G3 did not differ significantly than the others ones. These 

results may be attributed to increase CP digestibility and DCP values for goats fed rations of G5 and G4 

that illustrated in Table (5) at summer period.  

These results are confirmed by experiment of Abo-El-Nor (1999) that found non-significant higher 

values of plasma total protein, albumin and non-significant lower values of urea, GOT, GPT for 

fenugreek seeds groups. Also, Allam et al. (1999) reported that values of serum TP and albumin were not 

affected, whereas, globulin was insignificantly higher (P>0.05) with adding fenugreek seeds than those of 

the control in pregnant Zaraibi does. While, Rashwan (1998) found that serum total protein was decreased 

with fenugreek supplementation and serum creatinine was not affected by fenugreek treatment using 

New-Zealand doe rabbits. Tomar et al. (1996) also reported that serum total protein was higher (p>0.05) 

by adding fenugreek seeds. In general, there weren’t any worst effect on lactating goats health when fed 

on germinated or ungerminated fenugreek seeds as feed additives on a long run in their rations. 

Economic efficiency: 

 Data in Table (9) showed feed intake (as fed) and economic efficiency. Results obtained revealed that 

goats fed ration supplemented with 30 gm GFS (G5) recorded the highest feed cost than those fed other 

rations.  
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Table (8): Some blood parameters of lactating Zaraibi goats fed experimental rations (during 

experimental period). 

  Experimental rations 
SE± 

Item Time G1 G2 G3 G4 G5 

T. protein  (g/dl) Before kidding 7.02 7.06 7.03 6.93 6.89 0.58 

 After kidding (4 month) 6.90
b 

7.04
ab 

7.03
ab 

7.07
ab

 7.12
a 

0.06 

 After kidding (last lactating month) 6.63
b 

6.79
ab 

7.00
a 

6.95
a 

7.06
a 

0.09 

 Overall mean 6.85 6.96 7.02 6.98 7.02 0.23 

Albumin (g/dl) Before kidding 3.88
 

3.92 4.36 3.66 4.28 0.36 

 After kidding (4 months) 4.53 3.32 4.39 4.55 3.97 0.29 

 After kidding (last lactating month) 3.89
b 

3.97
b 

4.03
ab 

4.16
a 

4.15
a 

0.05 

 Overall mean 4.10 3.74 4.26 4.12 4.13 0.20 

Globulin (g/dl) Before kidding 3.14 3.13 2.87 3.27 2.60 0.45 

 After kidding (4 months) 2.37 3.72 2.64 2.52 3.14 0.52 

 After kidding (last lactating month) 2.74 2.81 2.97 2.79 2.90 0.11 

 Overall mean 2.75 3.22 2.83 2.86 2.88 0.30 

Urea (mg/dl) Before kidding 42.33 37.33 46.00 43.00 39.33 5.34 

 After kidding (4 months) 43.00 46.33 46.00 50.67 51.00 5.04 

 After kidding (last lactating month) 45.00 49.00 52.67 49.33 52.33 5.62 

 Overall mean 43.44 44.22 48.22 47.67 47.55 5.42 

Creatinine (mg/dl) Before kidding 1.39 1.25 1.10 1.26 1.31 0.11 

 After kidding (4 months) 1.33 1.31 1.30 1.29 1.30 0.13 

 After kidding (last lactating month) 1.41 1.32 1.34 1.30 1.21 0.08 

 Overall mean 1.38 1.29 1.25 1.28 1.27 0.12 

ALT (IU/L) Before kidding 23.00 22.67 23.00 21.33 21.67 2.49 

 After kidding (4 months) 19.67 18.67 17.33 21.67 19.33 1.69 

 After kidding (last lactating month) 21.00 24.33 24.33 23.00 23.00 1.31 

 Overall mean 21.22 21.89 21.55 22.00 21.33 1.97 

AST (IU/L) Before kidding 43.67 36.00 32.67 43.00 43.33 7.29 

 After kidding (4 months) 45.67
 

46.67
 

43.33
 

51.00
 

38.33
 

8.20 

 After kidding (last lactating month) 41.33
 

51.00
 

46.67
 

51.67
 

35.33
 

6.49 

 Overall mean 43.56 44.56 40.89 48.56 39.00 8.11 
a and b: Means in the same row with different superscripts are significantly different at (P< 0.05).  

Table (9): Feed intake (as fed) and economical evaluation of lactating Zaraibi goats fed 

experimental rations (during total period, 210 days). 

Item 
Experimental rations  

G1 G2 G3 G4 G5 

Feed intake (kg/goat/day) as fed:      

Concentrate feed mixture (CFM) 0.800 0.800 0.800 0.800 0.800 

Berseem (in winter) 4.05 4.10 4.16 4.22 4.33 

Corn silage (in summer) 1.46 1.48 1.51 1.53 1.56 

      

Milk yield (kg/goat/day) 0.795 0.855 0.880 0.941 1.004 

Economical evaluation:      

Price of additive (LE) 0.00 0.09 0.09 0.27 0.27 

Feed cost in winter without additive (LE/goat/day) 2.65 2.66 2.68 2.69 2.71 

Feed cost in summer without additive (LE/goat/day) 2.19 2.19 2.20 2.21 2.21 

Average total feed cost (210 days ; LE/goat/day) 2.42 2.52 2.53 2.72 2.73 

Price of milk production (LE/goat/day) 3.58 3.85 3.96 4.23 4.52 

Feed cost / kg milk 3.04 2.94 2.88 2.89 2.72 

Net revenue (LE/goat/day)
A
 1.16 1.42 1.52 1.78 2.06 

Economical efficiency 
B
 1.48 1.53 1.56 1.56 1.65 

Improvement (%) 100 103 106 105 112 

Price of feedstuffs and supplementation: 2200 LE/Ton of concentrate feed mixture (CFM), 220 LE/Ton berseem, 290 

LE/Ton of corn silage, 9LE/kg fenugreek seed and 4.5 LE/kg raw milk.  
A  Net revenue (LE/goat/day) = money output – money input.      B Economical efficiency = money output/money in put. 
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It could be observed that feed cost in winter was increased by increasing feed intake and feed additive 

levels. There was the same trend in summer period, for feed cost as well as increasing average the total 

feed cost during 210 days. On the other hand, price of daily milk yield was the highest for G5 and the 

lowest value was recorded with animals of G1 (control). Net revenue (LE/goat/day) was the highest value 

for lactating goats received 30 gm germinated fenugreek seeds (2.06 LE/goat/day) followed by G4, G3 

and G2 which were recorded 1.78, 1.52 and 1.42, respectively, then (1.16) for G1. Economic efficiency 

values were 1.65 with improvement by 112% for G5, 1.56 with improvement by 105% for G4, 1.56 with 

improvement by 106% for G3 and 1.53 with improvement by 103% for G2 comparing with 1.48 as 100% 

for G1 (control). These results are confirmed by Mirzaei (2012) who reported that utilization of medicinal 

herbs support the farmer’s income through produce more milk per animal. In addition, Abd El-Mola 

(2007) found that the diets containing medicinal plants could be economically and successfully be used 

for lactating animals to improve economical efficiency. 

Kids performance: 

Data in Table (10) showed growth performance (during the experimental suckling period) for kids that 

born from dams fed the experimental rations. Results revealed that kids in G5 group had significantly 

(P<0.05) the highest weaning weight among all experimental dietary treatments which reflect on gain 

weight (kg) and average daily gain (gm) where it had the same trend with superiority for kids in G5. Kids 

suckled from dams that fed 30 gm GFS (G5) also, had a significantly (P<0.05) the highest average daily 

gain (89.9 gm) than those fed 30 gm DFS (G4;82.7gm) followed by those fed 10 gm GFS (G3; 73.6 gm) 

then those fed 10 gm DFS (G2; 67.9 gm) and lastly those of their dams fed control ration (63.3 gm). 

These results are in agreement with the findings obtained by Weinberg et al. (2003) and Yahaya et al. 

(2004) who stated that increasing milk yield of dams will lead to increase weaning weight of the 

offspring. In this study, it observed that there were differences in mortality rates between experimental 

groups. Kids of dams fed 30 gm GFS (G5) and 30 gm DFS (G4) had zero mortality percent comparing 

with 28.6, 14.3 and 6.25% for G1, G2 and G3; respectively.  

 

Table (10): Growth performance and mortality rate of kids during suckling period (120 days; 

winter). 

Item 
Experimental rations 

±SE 
G1 G2 G3 G4 G5 

No. born kids  14 14 16 15 14  

Birth weight (kg) 2.5
c 

2.7
c 

2.7
c 

2.9
b 

3.1
a 

0.06 

Weaning weight (kg) 10.1
d 

10.8
d 

11.5
c 

12.8
b 

13.9
a 

0.25 

Total gain (kg) 7.6
d 

8.2
d 

8.8
c 

9.9
b 

10.8
a 

0.21 

ADG (gm) 63.3
d 

67.9
d 

73.6
c 

82.7
b 

89.9
a 

1.76 

No. of mortality kids 4 2 1 0 0  

Mortality kids (%) 28.6 14.3 6.25 0 0  
a, b, c and d: Means in the same row with different superscripts are significantly different at (P< 0.05).  

These results probably due to the mobilization of immune body reserves from dams fed on higher 

levels of DFS or GFS rations into their born kids and as well as the improvement in their kids 

metabolism. These results are confirmed by findings of Carol et al. (1996) and Thirunavukkarasu et al. 

(2003) who found that fenugreek seed in powder or germinated must have privilege to ameliorate the 

animal health represented in supporting a good immunity protective effect on animal production. 

Mortality is the matter of concern for producers because it is directly linked with economic loss as 

mentioned by Kumar et al. (2003) who reported that economic losses due to mortality in goats have been 

a major constraint in the traditional flocks. 

Reproductive performance of does in next mating season: 

Results presented in Table (11) illustrated estrus rate, fertility rate relative to mated does and to total 

does and prolificacy trait.  Regarding of estrus rate was significant higher in G3 and G5 than that of G1 

and G2 and insignificant higher than that of G4. Also, fertility rate relative to mated does recorded the 

highest (p<0.05) values for G4 and G5 than that of G1 and G2. In the same trend, fertility rate (%) 

relative to total does was highest significantly (p<0.05) in G5 than control group and G2 while, G3 and 

G4 were intermediate. The same trend was observed for prolificacy trait. 

Generally, there was improvement in reproductive performance in fertility and prolificacy traits of 

does fed rations supplemented with 30 gm GFS followed by 30 gm DFS comparing with  those of other 
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ones. This may be attributed to normal physiological response due to increase an improvement of feed 

utilization (Table 5)  as well as TDN, DCP and DE (energy intake) and these reflect on increasing the 

energy status and adequate time to recovery body condition and high body weight and its changes (Table 

7) with adding 30 gm fenugreek seeds (dry or germinated). These results are in consistent with those 

obtained by Thomes and Williams (1996) who indicated that fenugreek seeds (Trigonella foneum-

graecum L.) might be stimulated pituitary gland to secrete gonadotrophines which suppress progesterone 

secretion. This is in agreement with observations mentioned by Blauwiekel and Kincaid (1986) and 

Shesworth and Esdon (1983) who found that dietary protein can alter the secretion of progesterone and 

LH in cattle. Bocquier et al. (1993) suggested that ewes that gained 1 kg of body weight during the first 

month after lambing had the shortest an ovulation period and the ovulation period was more closely 

related to body weight change.  

  

Table (11): Reproductive performance of lactating Zaraibi goats fed experimental rations in next 

mating season. 

Items 
Experimental rations 

±SE 
G1 G2 G3 G4 G5 

No. of does (n) 9 9 9 9 9 --- 

No. of does estrus, mated (n) 7 7 9 8 9 --- 

Estrus rate )%( 77.7
b
 77.7

b
 100.0

a
 88.8

ab
 100

a
 4.4 

No. of does kidded (n) 6 6 8 8 9 --- 

Fertility rate (%) relative to mated does 85.7
b
 85.7

b
 88.8

ab
 100

a
 100

a
 3.9 

Fertility rate (%) relative to total does 66.6
b
 66.6

b
 88.8

ab
 88.8

ab
 100

a
 4.3 

Total number of kids born 8 8 11 12 16 --- 

Prolificacy (No. of kids born/ does kidding) 1.33
b
 1.33

b
 1.37

ab
 1.50

ab
 1.77

a
 0.12 

a and b: Means in the same rows with different superscripts are significantly different at (P< 0.05).  

 

CONCLUSION 
 

It could be concluded that using fenugreek seeds either dry or germinated as feed additives had more 

positive effects on productive performance of lactating Zaraibi goats. In addition to, increasing levels of 

fenugreek seeds up to 30 gm are also enhancing productive performance of dairy goats. Moreover, using 

level of 30 gm germinated fenugreek seeds as natural additives in rations of lactating Zaraibi goats tended 

to improve feed intake, digestibility, feeding values and milk production. Also, using germinated 

fenugreek seeds could increase the values of feed efficiency, economic efficiency, suckled kids 

performance, thus, decrease kids mortality rate and enhance reproductive performance for goats in next 

mating with no deleterious effects on general health of the experimental animals. So, using fenugreek 

seeds in germinated form is recommended for supplementation by level of 30 gm/goat/day, into the 

rations of lactating goats. 
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ابوةاى   فة  اابتتاسةل  ابجافة  اابوسةتت ت  ىلةي اء اإل ااجتةا  تأثير استخدام هستويات هختلفة  هةب وة ال ابةل ة  

 اب لاي ي ابةالو 

 

 ، يوسف حسيب حافظ   ابصتفااى ى د ابرحين ه  ،   اب داىوإوتهاج إوراهين دمحم  أوو ابعتيب، دمحم هةو

 .هصر –ابجي ة  – ابدق  –هرك  اب ةوث اب لاىي   – ابةيواج ةوث ااجتاج هعهد و

 

 ادا األعهددٗ  انًُليدد  ٔأيددٍ وددلٔ  ان هلدد  اندة دد    أسخى/ٚددٕو/ 10،30،  يضدديٕٚةص  دد  إضددة  تقٛددٛى تدد  ٛ  إنددٗ تٓدد ه ْددلِ ان  اصدد  

انيد ود   صود أ. ٔقد   ٕاصصدُ 4-3ٔعًد   كددى 0.32 ± 31.2عُزة ز اٚلدٗ وًيٕصدو ٔزٌ  45اصيخ و .  نهًةعز ان الو ٔانيُةصهٙ اإلَيةخٙ

ة  يتى عًم تدة ب ْضدى يد تٍٛ  دٗ كدم يدٍ انشدٔ ٕٚو وع  انٕالادة خالل يٕصًٗ انشية  ٔانصٛف. 210نً ة  ٔاصيً صقلم انٕالادة وشٓ ٍٚ 

انعهدف  عهدٗ يغلٚد انتدى ، ٔان ٕٛاَدةص خًةعٛدة تٚتغدلتدى يدًٕعد (. /اصعُدز9نخًدش يدًٕعدةص ييضدةٔٚ  ) ٔتدى تقضدٛى ان ٕٛاَدةصٔانصٛف. 

 :كم يٍ انصٛف ٔانشية   ٙ كةنيةنٙٔكةَت انًعةيالص انعهف انًةنئ حيٗ انشلع  كةٌ وًُٛة NRC (1991)يق  اص يٍ  %50 وُضل انً كز

   .حيٗ انشلععهف ي كز + و صٛى : انشية (  ٙ) )كُي ٔل( األٔنٗانًدًٕع  

 .حيٗ انشلع+ صٛالج أذ ة  عهف ي كز انصٛف(:  ٙ)                              

 ولٔ  حهل  خة  . /حٕٛاٌ/انٕٛو خى10انًدًٕع  انثةَٛ : عهٛق  انكُي ٔل + 

 ولٔ  حهل  يُلي ./حٕٛاٌ/انٕٛو  خى 10انًدًٕع  انثةنث : عهٛق  انكُي ٔل + 

 حهل  خة  . ولٔ /حٕٛاٌ/انٕٛو  خى30انًدًٕع   ان اوع  : عهٛق  انكُي ٔل + 

 ولٔ  حهل  يُلي ./حٕٛاٌ/انٕٛو  خى 30ٛق  انكُي ٔل + عهانًدًٕع  انخةيض : 

 ُٛٛددم االَددٍٛ، ، أصددٛ يُٛٛد  نهلددلٔ  ٔخة دد  اصدلة تٛ  األ األحًددة اصديخ او انلددلٔ  انًُليدد  تزٚد  يددٍ ي يددٕٖ  أٌ إنددٗ انُيددة ح تشدٛ  ٔ

عدٍ ولٔ  حهل  يُليد  )انًدًٕعد  انخةيضد (  / أس/انٕٛوخى30وإضة    ٔانقٛى انغلا ٛ  يعُٕٚة يعةيالص انٓضى لن انً كٕل ٔك ٚزاداادنٕٛصٍٛ. 

 ادٍْ ٚزادااد ت  ٚدٛة وزٚةادة انُضب انًضة   يٍ انللٔ  صٕا  خة د  أ يُليد . %4 انًع لانهلٍ ٔكلن  انهلٍ  إَيةج كةٌ وًُٛةانًدةيٛع األخ ٖ. 

انالكيدٕز  ة الٕٚخد   د ٔم يعُٕٚد  نقدٛىانًدًٕع  انخةيضد  عدٍ انًدًٕعدةص األخد ٖ وًُٛد  َٙضل  ان ٍْ ٔانًٕااد انصهل  كةَت أعهٗ يعُٕٚة 

انًٕااد انغلا ٛ  انكهٛ  انًٓضدٕي   أٔانك ة ة انغلا ٛ  )كدى نلٍ يُضٕو  نكم يٍ انً كٕل يٍ انًةادة اندة    ت ُْٛ . ت ضُانغٛ  ٔانًٕااد انصهل  

 %112تًثدم  ٔانيدٙانك دة ة االقيصدةادٚ  تدُعكش ْدلِ انُيدة ح عهدٗ خدى يدٍ ودلٔ  ان هلد  انًُليد . 30انل ٔتٍٛ انًٓضٕو )كدى( عُ  إضة    أٔ

 نهًدًٕع  انخةيض  عٍ انكُي ٔل.

 إٔٔٚخ  ت  ٛ  ضة  عهٗ ٔظدة ف انكهدٗ ٔانكلد  ٔانصد   انعةيد  عُد  اصديخ او ودلٔ  ان هلد  اندة د   َالحظ يٍ َية ح عُٛةص ان و اَّ ال

نلٛدٕيٍٛ  دٗ اند و تدزادااد يعُٕٚدة وزٚدةادة َضدب اإلضدة   نكهدٗ ٔاألخيه  . وًُٛة انل ٔتٍٛ اانًضيُلي  وةنُضب انًٕض   وةنًدًٕعةص انيد ٚلٛ  انً

ٔانًُدٕ  انُٓدة ٙاندٕزٌ زٚدةادة عهدٗ  يعُدٕ٘خدى يدٍ انلدلٔ  كدةٌ نٓدة تد  ٛ  30ٔانللٔ  انًضيُلي  عٍ اندة  . عًهٛ  االصيُلةص ٔاصديخ او َضدل  

  دٙانصد    إندٗص انُ دٕم تقدم تد  ٚدٛة حيدٗ تصدم نهدد ٚةٌ خدالل  يد ة ان ضدةع  ٔحيدٗ ان ودةو. ٔكدلن  يعد ال انٛدٕيٙانكهٗ ٔيع ل انًُدٕ 

وعد   يد ة ان هٛدب  انيدةنٙيٕصدى انيدزأج   دٙنهعُدزاص  انيُةصدهٙ األادا   دٙ خدْٕ ٘ ٔخٕاد ت ضدٍ إنٗ وةإلضة  انًدًٕع  ان اوع  ٔانخةيض . 

 ي م ان  اص .

حٛد   ان الود  عهدٗ انعُدزاصاٚدةوٛدة كثد  تد  ٛ ا كةَدت أ  أس/انٕٛو/خى30ٌ اصيخ او ولٔ  ان هل  انًضيُلي  وُضل  َضيُيح يٍ ان  اص  ا

ٔانك دة ة انغلا ٛد  ٔاالقيصددةادٚ  ٔوعدي يقدةٚٛش اند و  وةإلضددة   إَيددةج انهدلٍ ٔٓضددى ٔكدلن  انقًٛد  انغلا ٛد  يعدةيالص انأَٓدة حضدُت انًد كٕل ٔ

 اص  ٗ يٕصى انيزأج انيةنٗ.األادا  انيُةصهٙ نهعُز حضُت يٍ انُ ٕم ٔأٚضة اَخ ة  يع الصنهي ضٍ  ٗ أادا  اند ٚةٌ ان ضٛع  ٔ

 


