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INTRODUCTION

The use of legumes as sources of protein for the 
animal feed industry is expected to increase further in 
the near future. Rising incomes in the Asian regions 
increase the demand for meat products; hence there is 
a proportional requirement for animal feeds. There have 
been changes in public perception and some unfortunate 
developments, such as the consequences of the ‘mad 
cow’ disease (i.e. bovine spongiform encephalopathy 
or BSE) in the UK, have taken place. This has resulted 
in many feed compounders either choosing to, or being 
banned from, using animal by-products as a source of 
protein (Farrell, 1997). A single source of plant proteins, 
however, is unable to provide the exact amount of amino 
acids required for all animals. It is therefore preferable to 
include a mixture of protein sources in diet formulations, 
each complementing the other (Hanburya, 2000).
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Abstract
The aim of this experiment was to study the influence of Faba Beans (FB) (Vicia faba L.) and further the influence of birds’ age on 
some egg-shell parameters of commercial layers. Seven different experimental diets (Raw Faba Beans “RFB” 10% - T1, 20% - T2 
and 30% - T3 were compared with Roasted Faba Beans “RoFB” 10% - T4, 20% - T5 and 30% - T6 and both groups were compared 
with commercial layers’, labeled control group C). The experiment was performed with seven group laying tests with 3 replica-
tions, thus with a total number of 630 birds aged 43 weeks. The control group and six trial groups were housed in 3 floor caged 
batteries. To test the effect of the birds’ age on the egg-shell quality, 28 days during the experiment period (p) were observed. For 
the feeding we used a feed mixture of wheat, barley, soybean meal, RFB or RoFB, vegetable fats with added minerals, vitamins 
and enzymes. The influence of the diets and ages on egg-shell percentage (ESHP), egg-shell thickness (ESHT) and total broken 
egg percentage (TBEP) were studied.  An insignificantly augmented value of ESHP was observed under T1, a significantly lower 
value of this parameter was observed under T2, as compared with control. During the age period ESHP was observed to decrease 
significantly (P ≤ 0.05). In the T1 and T4 groups, ESHT values were higher than the other treatments, and tended to decrease with 
increasing FB levels in the diet. The age of the birds did not affect ESHT in our experiment. Including FB into the diet increased 
TBEP. However, the differences between trials and control remained insignificant, with the exception of the T2 group. A significant 
and gradually increased value of TBEP was observed with advancing age of the birds.  
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There are many factors affecting the egg-shell quality 
such as genetic variation, environmental temperature, age 
of the bird and feeding etc. (Potts et al., 1985 and Faiath 
and Naji, 1989, Horniaková et al., 1995). It is possible to 
represent the strength and the quality of the egg-shell by 
egg-shell percentage and thickness (Nanakali, 1998).

A depression in ESHP is observed with the 
increasing age of birds (Izat et al., 1985; Al-Batshan et 
al., 1994; Silversides and Scott, 2001; Nanakali, 1998; 
Al-Haweizy, 2002). These authors confirmed the previous 
results, but their values were significant (p ≤ 0.05). Marion 
et al. (1964) observed that the ESHP increases through 
the beginning to the middle of the production period, and 
then decreases towards the end of the production period.      

Izat et al. (1985), Al-Batshan et al. (1994) and 
Nanakali (1998) found that ESHT decreased with the 
increase of birds’ age. But Al-Haweizy (2002) observed 
an increase in ESHT through the period of 36-55 weeks 
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of the birds’ age. Mateos and Puchal (1982) observed a 
decrease in ESHT by using 10%, 20% and 30% of RFB in 
layers’ diets, compared to the control. But this parameter 
was significantly improved by adding methionine to the 
diet. In another trial the authors observed that an inclusion 
of 4%, 8% and 12% of RFB in the diet had no effect on 
ESHT.  The usage of different form of calcite (powdered 
and grained) confirmed better results in ESHT when the 
powdered form of calcite was used (Fľak at al., 2002).

The age of the birds affected the TBEP significantly 
(Nanakali, 1998; Al-Haweizy, 2002). There is a strong 
correlation between ESHP, ESHT and TBEP. Increasing 
ESHT and ESHP decreases TBEP (North, 1984). The 
positive correlation between the live weight of laying 
hens at the age of 5 weeks of their production and ESHP 
was confirmed Baumgartner at al. ( 2003).

Roland et al. (1975) pointed out that the TBEP 
increment at advanced ages of the birds could be attributed 
to increases in egg weight, thus increasing the egg-shell 
surface. However, as the shell substance deposition is 
constant, this leads to a depression in ESHT. Silversides 
(1994) attributed the depression in Ca and anorganic P 
in the blood to the depression in the utilization of these 

two elements by rising birds’ age, thus deteriorating the 
egg-shell quality.

MATERIAL AND METHODS

The experiment was carried out in frame of the 
Erbil poultry project, and the laboratory analysis in the 
nutrition laboratory of the Agriculture College of the 
University of Salahaddin. The study focused on the 
determination of the effects using 10%, 20% and 30% 
of RFB and the same levels of RoFB compared with 
the control group, and the effect of the birds’ age with 
commercial Hy-Lime®W98 layers. Egg-shell percentage 
(ESPH), egg-shell thickness (ESHT) and total broken 
eggs percentage (TBEP) were recorded.

A total of 630 hens aged 43 weeks were used in 
the experiment. The birds were housed in automatically 
controlled housings in 3 floor caged batteries 
(45x40x45cm) for each stage. They were distributed 
randomly into 7 groups, each group comprising 90 
birds was placed into 18 cages (3 replications x 6 cages 
x 5 birds), which were fed with different mixtures. The 
experimental period lasted 140 days.      

Table 1:		 Percentage composition and calculated chemical analyses of the rations

Feed staffs % Treatments
T1 T2 T3 T4 T5 T6 control

Broad bean 10 20 30 10 20 30 0.0
SBM 44%* 10.985 6.618 2.252 10.985 6.618 2.252 15.347
Wheat 11.833 20.636 29.444 11.833 20.636 29.444 3.260
Barley 55.240 40.714 26.188 55.240 40.714 26.188 69.518
Vegetable Fat 0.800 0.800 0.800 0.800 0.800 0.800 0.800
Methionine 0.138 0.171 0.203 0.138 0.171 0.203 0.106
Lysine 0.122 0.127 0.132 0.122 0.127 0.132 0.117
Limestone 9.291 9.278 9.265 9.291 9.278 9.265 9.303
Di Cali Pho** 1.017 1.055 1.094 1.017 1.055 1.094 0.979
Salt 0.375 0.375 0.374 0.375 0.375 0.374 0.376
[Cx-Layer]*** 0.025 0.025 0.025 0.025 0.025 0.025 0.025
Avienzyme**** 0.080 0.080 0.080 0.080 0.080 0.080 0.080
Choline Chloride 0.044 0.069 0.093 0.044 0.069 0.093 0.039
Minerals***** 0.050 0.050 0.050 0.050 0.050 0.050 0.050
Calculated Chemical analyses for diets
Kcal ME/Kg Diet 2570 2570 2570 2570 2570 2570 2570
Crude Protein % 15.19 15.19 15.19 15.19 15.19 15.19 15.19
Crude Fibre % 5.503 5.308 5.144 5.503 5.308 5.144 5.608
Calcium % 3.700 3.700 3.700 3.700 3.700 3.700 3.700
Phosphorus% 0.350 0.350 0.350 0.350 0.350 0.350 0.350
Lysine5 0.800 0.800 0.800 0.800 0.800 0.800 0.800
Methionine+Cystin % 0.58 0.58 0.58 0.58 0.58 0.58 0.58
Sodium 0.170 0.170 0.170 0.170 0.170 0.170 0.170
ME / CP 169.19 169.19 169.19 169.19 169.19 169.19 169.19

*Soybean meal **Di-calcium Phosphate ***Vitamin Complex - K3, E, Biotin, Pantothenic acid, Niacin,    Folic acid, B12, B6, B2, B1, D3, 
A  **** Xylanase, β-Glucanase ***** Mineral Complex - Cu, Fe, I, Mn, Si
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Diet was provided to the birds ad libitum, at the 
end of the week leftover diet was collected and weighed to 
determine the daily feed consumption for each replication. 
The average daily feed consumption was 110.06 g for the 
control group and 109.86, 107.77, 109.65, 110.74 and 
110.33 g for T2, T3, T4, T5 and T6 respectively. Dietary 
compositions are illustrated in table 1. The daily light 
period was 17 hours with a light density of 10 lux. The 
experimental scheme is presented in table 1:

Table 1:	Scheme of experiment

Treatment
Control

Description
Commercial feed mixture

T1 10% Raw Faba Bean (10%RFB)
T2 20% Raw Faba Bean (20%RFB)
T3 30% Raw Faba Bean (30%RFB)
T4 10% Roasted Faba Bean (10%RoFB)
T5 20% Roasted Faba Bean (20%RoFB)
T6 30% Roasted Faba Bean (30%RoFB)

Heat treatment of FB seeds was carried out by 
roasting (baking) in a locally set up bakery. The following 
method was used:
1. 	 Seeds were soaked in water for 5 minutes 24 

hours before roasting in order to stimulate the seed 
endosperm growth, primarily to improve the dietary 
values of the protein (Mohsin, 2000).

2. 	 Seeds were soaked in water a few minutes before 
placing them inside the bakery, to prevent seeds from 
direct high temperature exposure of the bakery (180o 

C). They were roasted for two minutes. Temperature 
of seeds was measured for two minutes after heat 
processing and the temperature was 126°C – 130oC.

3. 	 Chemical analyses of the seeds were carried out 
according to A.O.A.C. 1975. Moisture was 7.08%, 
crude protein 23.5%, crude fat 1.0%, crude fiber 
7.72%, and ash 3.7%. 

4. 	 Measurement of the egg-shell weight was carried 
out by drying it at room temperature, and then the 
ESHP was calculated. A micrometer apparatus type 
(Mitutouo/IP-54) was used to determine the ESHT 
including egg-shell with the two shell thin layers. 
TBEP was calculated by registering the total number 
of broken eggs - without shell, damaged and pecked 
eggs.

 5.	 Statistical analysis was carried out by a factorial 
experiment conducted in C.R.D, with the model 
equation Yijk = µ + Ti + Pj + eijk and the means 
compared by the Duncan Multiple Range Test 
(Duncan, 1955) at a probability level of 5%.

RESULTS AND Discussion

A significant lower value of ESHP was observed 
in T2 (table 2). This is attributed to the lowest feed 
consumption in the T2 group, thus leading to a deficiency 
in calcium (Ca) and phosphorus (P). This feature could 
also be attributed to the influence of a high concentration 
of phytic acid, which, when bound to Ca and P, inhibits the 
absorption of these materials through the small intestine 
(Al-Nouri, 1979 and Flaeh et al., 1998). Also, the effect 
of haemagglutinin should be considered, which inhibits 
the absorption by the mucosal layer along the intestine 
inner surface (Marquardt et al., 1974). T4, T5 and T6 
results were similar to control. This could be attributed to 
the effect of the heat treatment, which may reduce ANTs 
effects, thus leading to the best utilization of Ca and P 
along the intestine mucosa.

Table 2:	  Effects of treatments on egg-shell  
  	    percentage, thickness and total broken eggs

Treatments

Egg-shell characters 

Percentage Thickness
Total 

broken 
eggs

Control 9.866±0.184ac 0.341±0.002ab 2.2±0.3a
T1 10.014±0.179a 0.347±0.003a 2.4±0.4a
T2 8.909±0.119d 0.310±0.004c 5.0±0.4b
T3 9.681±0.119bc 0.335±0.004b 2.7±0.3a
T4 9.803±0.160ac 0.348±0.003a 2.9±0.3a
T5 9.696±0.148bc 0.336±0.003b 2.6±0.2a
T6 9.866±0.184ac 0.336±0.003b 3.0±0.5a

means within a colum without a common superscript letter were 
significantly different at P <0.05

ESHP was found to decrease with the advancing 
age of the birds (table 3). This is attributed to the depression 
of the Ca and P metabolism with the rising age of the bird, 
and to the decrease of D3 activity in the blood serum, thus 
leading to a disorder in the calcium-balance mechanism 
in the body. These results are in accordance with those of 
Silversides and Scott (2001) and Al-Haweizy (2002).

Table 3: Effects of birds’ age on egg-shell percentage, 
	  thickness and total broken eggs

Periods in 
days
(28 days)

Egg-shell characters 

Percentage Thickness Total 
broken eggs

P1 10.926±0.101b 0.337±0.004 2.2±0.35b
P2 10.523±0.152c 0.329±0.003 2.5±0.37b
P3 9.489±0.072d 0.337±0.002 3.0±0.35ab
P4 8.669±0.056a 0.338±0.002 3.4±0.31a
P5 8.680±0.059a 0.338±0.002 3.7±0.30a

a,b,c,d - see table 2
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The lowest significant value was observed for 
ESHT in the T2 group when compared to other groups. 
This is attributed to the low value of egg-shell percentage 
in the T2 group, considering the depression of feed 
consumption. The differences in egg-shell thickness 
values between T4, T5 and T6 groups and the control 
were insignificant. This property can be attributed to 
the improvement in feed consumption in these groups 
by considering the heat treating to the FB seeds, which 
improves the palatability of the diet, and depresses ANFs 
effects. These results are in agreement with the results 
obtained by Mateos and Puchal (1982). The effect of 
bird’s age on egg-shell thickness was insignificant.

An adverse relationship was observed between 
TBEP with both the egg-shell percentage and thickness. 
The highest value of TBEP was observed in the T2 group 
but lowest values were registered in both the T1 and the 
control group. This property could be explained by the 
dependence of egg-shell quality to both the parameters 
of egg-shell percentage and thickness. 

Rising age of birds affected the TBEP adversely, 
and it increased gradually with the advancing age of 
birds. This can be attributed to the significant decrease 
of egg-shell percentage with older birds. It could also be 
explained by the increase of egg weight, because the shell 
substance deposition is constant and at the same time the 
surface of the egg increases by increasing egg weight with 
advancing age. Thus the shell substance is deposited on a 
wider surface, which leads to a decrease in the thickness, 
thus increasing the probability of the occurrence of 
broken eggs. These results are in accordance with Scott 
et al. (1982), Thompson et al. (1985), Abdullah et al. 
(1993), Nanakali (1998), Chowdhury and Smith (2001) 
and Al-Haweizy (2002). 

References

Abdul-Malik, J. S. 1985. Food intake regulation in relation 
to dietary energy concentration in the fowl. MSc. Thesis. 
London : London University 1985.

AL-Batshan, H. A. - Scheideler, S. E. . - Black, B. L.  
- Garlich, J. D. - Anderson, K. E. 1994. Duodenal 
Calcium uptake, Femur ash, and eggshell quality decline 
with age and increase following molt. In: Poult. Sci. vol. 
73, 1994, p. 1590-1596.

AL-FAYATH, H. A. – NAJI, S. A. 1989. In: Poultry products 
Technology. Higher education press. 1989, Baghdad.

AL-HAWEIZY, AMJED, A. A. 2002. Effects of Dehydrated 
alfalfa on production performance, yolk color and some 
egg quality traits of HY-Line®W98. MSc. Thesis. Animal 
Production Department. Erbil : Agriculture College. 
Salahaddin University, 2002.   

AL-Nouri, F. 1979. Chemical and nutritional evaluation of 
broad bean  (vicia faba) and its products development. PhD. 
thesis, college of Agriculture, University of Baghdad. Iraq.

Baumgartner, J. - Kopecký, J. - Benková, J. - 
Guman, O. - Kliský, V. 2003. Vplyv živej hmotnosti 

kuríc vo veku 5 týždňov na produkciu a technologickú 
kvalitu vajec nosníc [�����������������������������������     Influence of 5-week body weight on 
production and technological quality of ISA brown hens���]. 
In: J. Farm Anim. Sci. (Vedecké práce VÚŽV Nitra), roč. 36, 
2003, s. 137-146.

Chowdhury, S. r. - Smith, T. K. 2001. Effects of dietary 
1,4 – dianinobutane ( Putrescine ) on eggshell quality and 
laying performance of older hens. In: Poult. Sci., vol. 80, 
2001, p. 1208-1214.

Farrell, D. J. 1997. Where in the world will we find the 
ingredients to feed our livestock by the year 2007? Recent 
Advances in Animal Nutrition 1997, U.N.E., Armidale, 
1997, p. 136-145.

Flaih, A. A - Hussain, A. N. - ebrahim, b. M. 1998. 
The effect of different levels of local Faba Bean on broiler 
performance. In: Iraqi Journal of agriculture science. 
vol.29, 1998, no.2. 

Fľak, P. - Halaj, M. - Halaj, P. 2002. Vplyv rôznej formy 
skrmovaného vápnika na kvalitu škrupiny slepačích vajec 
[������������������������������������������������        �������������  Influence of various forms of fed calcite on hen´s egg shell 
quality������� ]. In: J. Farm Anim. Sci. (Vedecké práce VÚŽV Nitra), 
roč. 35, 2002, s. 223-230.

Hanburya C. D. - White, C. L. - Mullanc, B. P. - 
Siddique, K. H. M. 2000.  A review of the potential of 
Lathyrus sativus L. and L. cicera L. grain for use as animal 
feed. In: Animal Feed Science and Technology. vol. 87, 
2000, p. 1-27. 

Holder, D. P. - Brodford, M. V. 1979. Relationship of 
specific gravity of chicken eggs to number of cracked eggs 
observed and percent shell. In: Poult. Sci. vol. 58, 1979, p. 
250-251.

horniaková, e. - budinská, z. – sojková, z. 
– szoBy, l. 1995. Vplyv skrmovania sypkej a drtenej 
kŕmnej zmesi na kvalitu škrupiny slepačích vajec. In: 
Poľnohospodárstvo, roč. 41, 1995, s. 534-544.

Hussein S. M. - Harms, R. H. - Janky, D. M. 1993. 
Research Note: Effect of Age on the yolk to albumen Ratio 
in Chicken Eggs. In: Poult. Sci., vol. 72, 1993, p. 594-597.

Izat, A. L. - Gardner,  F. A. - Mellor, D. B. 1985. Effect 
of age of Bird and Season of the Year on Egg Quality. In: 
Poult. Sci., vol. 64, 1985, p. 1900-1906.

Keshaverz, K. 1996. The Effect of Different Levels of 
Vitamin C and Cholecalciferol with Adequate or Marginal 
Levels of Dietary Calcium on Performance and Eggshell 
Quality of Laying Hens. In: Poult. Sci., vol. 75, 1996, p. 
1227-1235. 

Lee Heusuck - Garlich, j. D. 1992. Effect of Overcooked 
Soybean Meal on Chicken Performance and Amino Acid 
Availability. In: Poult. Sci., 1992, vol. 71, 1992, p. 499-508.

Marion, W. W. - Nordskog, A. W. - Tolman, H. S. - 
Forsyth, R. H. 1964. Egg composition as influenced by 
breeding, egg size, age and season. In: Poult. Sci., vol. 43, 
1964, p. 255-264.

Marquardt R. R. - Campbell, L. D. - Stothers, 
S. C. 1974. Growth responses of chicks and rats fed diets 
containing four cultivars of raw autoclaved faba beans.  In: 
Can. J. Anim. Sci., vol. 54, 1974, p. 177-182.

Mateos G, G. - Puchal, F. 1982. The Nutritional Value of 
Broad Beans for laying hens.  In: Br. Poult. Sci., vol. 23, 
1982, p. 1-6.

McNally, E. H. 1965. The relationship of eggshell weight to 



184

Slovak J. Anim. Sci., 40, 2007, 4

cracked eggs. In: Poult. Sci., vol. 44, 1965, p. 1513-1518.
Naber, C. Edward 1988. Reproductive performance of 

hens fed field beans and potential relationships to Vicine 
metabolism. In: Poultry Sci., vol. 67, 1988, p. 455-462.

NANAKALi, N. M. Q. 1998. A study for some factors affecting 
physiology, structure and quality of eggshell for Hisex-
Brown layers. MSc. Thesis. Animal Production Department. 
Agriculture College, Erbil : Salahaddin University, 1998.

North, M. O. 1984. Commercial chicken production manual 
3th ed. The AVI Publishing Company, INC. In: West Port 
Connection, USA, 1984.

Potts, P. L.Sr. - Washburn, K. W. 1985. Genetic variation 
in shell strength and its relationship to egg size. In: Poult. 
Sci., vol. 64, 1985, p. 1249-1256.

Roland, D. A. - Sloan, D. R. Sr. - Harms, R. H. 1975. 
The ability of hens to maintain calcium deposition in the 
egg shell and egg yolk as the hen ages. In: Poult. Sci., vol. 

54, 1975, p. 1720-1723.
SADELMAN, W. J. - COTTRELL, O. J. 1995. Egg Science 

and Technology, 4th ed., In: Food Products Press. 1995.
Scott, M. L. - Nesheim, M. C. - Younge, R .J. 1982.  

Nutrition of the chicken 3th  ed., New York :  M. L. Scott 
Associates, 1982. 

Silversides, F. G. - Scott, T. A. 2001. Effect of Storage 
and Layer Age on Quality of Eggs from Two Lines of Hens. 
In: Poult. Sci., vol. 80, 2001, p. 1240-1245.

Silversides, F. G. 1994. The Haugh unit correction for egg 
weight is not adequate for comparing eggs from chickens 
of different lines and ages. In: J. Appl. Poult. Res. vol. 3, 
1994, p. 120-126.

Thompson, B. K. - Hamilton, R. M. 1986. Relationship 
between laboratory measures of eggshell strength and 
breakage of eggs collected at a commercial grading station. 
In: Poult. Sci., vol. 65, 1986, p. 1885-1997.

Author����������� ’s address�: Mgr. Kamaran Abduljaleh Abas, ������������������������������������������������������������     Animal Resource Department, Agriculture College, Salahaddin 
University, Erbil-Iraq


