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Abstract:  Two hundreds and fifty six females 20 weeks old from each of 

Silver Montazah (SM) and Matrouh (MAT) strains were randomly chosen 

and equally housed in individual cages or in floor pens (with four equal 

replicates 32 hens each) to compare their productive and physiological 

performance at the first 90 days of production under two housing systems 

(cages and floors). 

The main results were as follows: SM hens had significantly higher 

body weight (at sexual maturity and at the end of 90 days of production), 

egg number, egg mass, rate of laying and feed consumption than MAT hens, 

while there were no significant differences between both strains in age at 

sexual maturity, egg weight and feed conversion. At 36 wks of age MAT 

strain eggs had significantly higher shape index and shell thickness than SM 

eggs, while there were no significant differences in shell, albumen and yolk 

percentages as well as haugh units. SM strain had recorded a significant 

increase in plasma concentrations of calcium, cholesterol, total proteins (at 

36 wks), triiodothyronine (T3) and progesterone (P4) hormones (at sexual 

maturity), while MAT strain had recorded a significant increase in blood 

hemoglobin content at sexual maturity. Plasma inorganic phosphorus levels 

were not significantly differed between both strains. SM strain had 

significantly higher ovary, oviduct and abdominal fat relative weights than 

MAT hens at 36 wks of age.  

Regarding the housing system, cages hens had significantly higher 

body weight at sexual maturity, while age at sexual maturity, final body 

weight, egg number, egg weight , egg mass, rate of laying, feed consumption 

and feed conversion at 90 days of production did not significantly affect by 

housing system. At 36 wks of age the eggs of hens reared on floor had 

significantly thicker shell and increase in albumen percentage. There was a 

significant increase in plasma concentrations of calcium and blood 



Enaiat, M.M.El-Anwer et. al., 

 

440 

hemoglobin (at sexual maturity), total proteins at 36 wks in floor hens, 

while plasma cholesterol level was significantly increased in cages hens at 

both ages. The levels of plasma inorganic phosphorus, T3 and P4 were not 

significantly altered due to housing system. Abdominal fat was significantly 

increased, while ovary and oviduct percentages were significantly 

decreased in cages hens than floor ones.  

Regarding the interaction between strain and housing system, SM 

hens had recorded the least age at sexual maturity with the highest values 

for egg number, egg mass, rate of laying and body weight comparing to 

MAT hens under both housing system. SM and MAT floor eggs had 

significantly higher shell thickness and albumen percent when comparing to 

cages eggs at 36 wks. SM and MAT floor hens had significantly lower 

plasma cholesterol and abdominal fat than cages ones at 36 wks of age.  

From the previous results it could be concluded that SM hens had 

superiority values for body weight, egg number, egg mass and rate of lay 

under the two housing systems. As for these advantages it could be 

recommended to use this strain " SM " for rearing in small cage units in the 

houses of the small holders in the Egyptian village.  

INTRODUCTION  

In Egypt, one of the important protein resources are poultry protein 

(meat and eggs). Most of the Egyptian consumers still prefer eggs from 

local native strains. The egg is marketable product with importance as 

human feed in Egypt considering our country's shortage in animal protein. 

The productivity of the local native strains is genetically low. A high level 

of performance, no doubt is the aim of any enterprise involved in the 

production of eggs. Genetic variation in egg production between breeds, 

strains and lines has been reported (Hocking et al., 2003). Therefore, the 

poultry producers face many problems to get the proper breeds. However, 

some trails were carried out to improve local breeds of chickens through 

crossing and selection programs as a step to supply poultry producers with 

improved local chickens. 

In Egypt, crossing local breeds with foreign breeds have succeeded 

in producing more rapid growth rate and better egg production strains. For 

example, Dokki-4 was crossed with White Leghorn to produce Matrouh 

strain (Mahmoud et al., 1974 a). Whereas, Dokki-4 was crossed with Rhod 

Island Red to produce Silver Montazah strain (Mahmoud et al., 1974 b). 

These new verieties could be more adapted to unfavorable conditions 

imposed in the Egyptian farm. At the same time many investigators 

confirmed the superiority of crossbreds over the purebreds regarding egg 
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production traits and egg characters (Mahmoud, 1987 and Farghaly and 

Saleh, 1988).  

Managerial conditions such as care, feeding and sheltering provided 

for birds should be taken into consideration to get full advantage capacities 

of birds. Housing systems for laying hens have considerable effects on 

performance and production traits such as egg weight, feed efficiency and 

daily feed consumption (Suto et al., 1997). Ayorinde et al. (1999) reported 

higher egg laying performance of hens in cages than those kept on floor. On 

the other hand, Christmas et al. (1974) found that floor birds had better 

livability and higher hen-day production than cages ones. Singh et al. (2009) 

observed that the interaction between housing system and strain was 

significant for hen-day egg production and body weight. 

Egg quality is important for consumer appeal, and the economic 

success of a producer depends on the total number of eggs sold. Egg quality 

has a genetic basis and its parameters vary between strains of hens 

(Silversides et al., 2007) and also influenced by the housing system under 

which the hens are kept (Vits et al., 2005). 

Blood biochemical analysis is very important among the research 

because it supports and interpret the results of the research (Ozbey and 

Esen., 2007 a). The study of the variation in blood picture and constituents 

in the fowls, sets an important foundation to the study of growth and egg 

production. Moreover, it helps in explaining the reaction of developed 

strains of poultry to their environments. 

In spite of, there are a lot of researches on the influence of housing 

systems on laying hens performance. However, the results of these works 

are contradictory or unconfirmed seriously particularly for breeding the 

local stains under extensive system or small holders in Egyptian villages. 

Therefore, the present work was undertaken to evaluate and compare the 

differences in productive and physiological performance for two local 

strains of laying hens (Silver Montazah and Matrouh) under two housing 

systems (cages and floor pens). 

MATERIALS AND METHODS  

This work was carried out at Inshas Poultry Breeding Research 

Station. Animal Production Research Institute (APRI), Agricultural 

Research Center. The field work was continued for 90 days of production 

during the period from September to November, 2008. Blood biochemical 

analysis and egg characteristics determinations were executed at Poultry 

Research Lab., APRI. A comparative study was made between two 
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Egyptian developed laying hen strains (Silver Montazah and Matrouh) 

under two different housing systems (cages and floor). 

Experimental birds and design 

A total number of 512 of Silver Montazah (SM) and Matrouh strains 

(MAT), 256 hens 20-weeks-old of each strain were used in this study. They 

were taken randomly from the same hatch. Hens of each strain were leg 

banded, individually weighed and randomly divided into two equal groups 

(128 hens each). The first group was housed in individual wire laykding 

cages (40 x 25 x 45 cm) whereas, the second group was kept in four floor 

pens (32 hens each) seven hens/m
2
. 

Management and feeding 

During the brooding and rearing periods, hens were maintained 

under the same managerial conditions of feeding, lighting, health programs 

and floor housing. During the whole experimental period (90 days), all hens 

of both strains were received a commercial layer ration containing 16% 

crude protein and 2700 kcal ME/kg. feed and water were provided ad 

libitum. Light was provided 17 hours daily during the experimental period.     

The studied traits  

1-Productive performance traits 

The productive performance of hens in this study was evaluated by 

determination of many traits: Age and body weight at sexual maturity of 

each strain for cages and floor hens were recorded from hatching up to the 

day which each group of hens reached 20% egg production. Egg number 

was recorded daily during the first 90 days of laying period. Rate of laying 

(%) was calculated through the first 90 days of egg production (number of 

eggs per hen /90 days x 100). Egg weight was individually recorded daily 

and egg mass was calculated through the first 90 days of egg production 

(egg number x egg weight per hen). Feed consumption (g/hen/day) was 

recorded and feed conversion (g feed/ g egg) was calculated through the first 

90 days of production. Final body weight of laying hens of each strain 

within each housing system was individually recorded at the end of 90 days 

of production. 

2-Egg quality parameters 

A total of 48 eggs from each strain within each housing system were 

taken at 28, and 36 weeks of age to study the egg shape index (width/length 

x 100), egg shell (percentage and thickness), yolk and albumen percentages 

as well as haugh unit scores. 
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3-Blood biochemical analysis 

  At sexual maturity and at 36 weeks of age six hens from each strain 

within each housing system were randomly taken, individually weighed and 

slaughtered. The blood samples (about 10 ml) were collected in a 

heparinized test tubes. A small amount of the fresh blood samples (1 ml) 

was taken to determine blood hemoglobin. The rest of blood samples were 

immediately centrifuged at 3000 rpm for 15 minutes. Plasma was separated 

and stored at -20
o
C until assayed for calcium, phosphorus, cholesterol and 

total proteins by using diagnostic commercial kits. Both of triiodothyronine 

(T3) and progesterone (P4) hormones were determined by RIA technic.   

4- Ovary, oviduct and abdominal fat (%) 

The slaughtered hens were feather removed and manually 

eviscerated. Each of ovary, oviduct and abdominal fat were separated, 

weighed and their percentages to live body weight were calculated.  

Statistical analyses 

The data were subjected to statistical analyses according to the 

General Linear Model Procedure (SAS Institute, 1998) with two way 

ANONA model using strain and housing system as main effects. The means 

were compared by multiple range test according to Duncan (1955).  

RESULTS AND DISCUSSION 

1-Productive performance traits 

1.1. Sexual Maturity:  

The results of sexual maturity related traits are presented in Table 

(1). Regardless of housing system, Silver Montazah (SM) hens were 

sexually matured at earlier age (163 days) than that of Matrouh (MAT) hens 

(166 days), however, the difference was not significant. The present age of 

sexual maturity for both SM and MAT hens is closely in agreement with 

that obtained by Nawar (1995) for SM hens (162.6 days) and by Mahmoud 

et al. (1974 a) for MAT hens (167.2 days). Strain differences in age at 

sexual maturity were reported by many investigators, Stino et al. (1983), El-

Bahy (1994), Nawar (1995), Hassan (1997), El-Menshawy (2003) and El-

Tantawy et al. (2007). 

Results of Table (1) indicate that SM strain had significantly (PÒ 

0.05) heavier body weight at sexual maturity (1467.85 g) than MAT strain 

(1293.30 g). Similarly, Nawar (1995) reported that body weight at sexual 

maturity of SM strain was 1443 g in average. Meanwhile, this body weight 
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of MAT strain hens was lighter than that reported by El-Soudany, (2003) 

1383 g and by El-Tantawy et al. (2007) 1348 g and heavier than that of El-

Full et al. (2005) 1190 g. Also, breed differences in body weight at sexual 

maturity were reported by numerous workers (Nawar and Bahie, 2000, El-

Menshawy, 2003, and El-Tantawy et al., 2007). The present results showed 

a negative relationship between age and body weight at sexual maturity 

which is agree with that of Kinney (1969) and Shebl (1986).  

Although genetic background of the breed or strain is considered as 

an important factor in controlling its body weight, still there are other 

factors control it. Consequently, variations in body weight of the same breed 

or strain at the same age have been observed in the literature (Habeb, 2007).  

Regardless of strain, age at sexual maturity was not significantly 

affected by housing system, contrarily body weight at sexual maturity 

significantly affected by housing system. Where, body weight of hens kept 

in cages was significantly (PÒ 0.05) heavier than those reared on floor 

(Table 1). This result agree with the findings of Kolawole (1980) and 

Abdel-Rahman (2000) who found that females raised in cages were 

significantly heavier in body weights than those raised on floors. The 

significant increase in body weight of cages hens at sexual maturity and 

final body weight comparing to floor reared hens weight may be attributed 

to the difference in activity levels and movement capabilities which were 

lower in cages birds. Thus their maintenance and activity requirements 

become less than their sisters raised on floor. Another reason, hens reared in 

cages had better feed efficiency and become healthey than those reared on 

floor (Christmas et al, 1974). 

There was no significant interaction between strain and housing 

system for age at sexual maturity Table (1). This result agrees with that of 

Stino et al. (1983). In contrast, a significant (PÒ 0.05) interaction effects of 

strain x housing system for body weight at sexual maturity was found. 

Where, hens of both strains which reared in cages had significantly (P Ò 

0.05) heavier body weight at sexual maturity than those reared on floor, 

with superiority of SM than MAT in both systems. These findings are in 

accordance with those of Kolawole (1980) and Abdel-Rahman (2000).  

1.2. Egg production traits:  

The results of egg production traits during the first 90 days of 

production are given in Table (1). It is worth to mention that SM hens 

significantly (PÒ 0.05) surpassed MAT ones in egg number (43.32 vs 38.19, 

resp.), rate of laying (48.13 vs 42.43%, resp.), egg mass (1884.50 vs 

1652.33 g, resp.), average feed consumption (89.85 vs 81.70 g/hen/day, 
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resp.) and final body weight (1731.90 vs 1559.22, resp.). While, there were 

no significant differences in egg weight and feed conversion between the 

two strains. The results of egg number, egg mass and feed consumption are 

in conformity with those reported by Hassan (1997). Also, Hassan (2001) 

found that no significant differences in egg weight between SM and MAT 

laying hen strains during the period from 32 to 36 weeks of age. Also, our 

results are closely in agreement with those of El-Tantawy et al. (2007) who 

indicated that the egg number, rate of laying, egg weight and egg mass in 

MAT strain during the first 90 days of production were 38.4, 42.7%, 43.9 g 

and 1695.6 g, respectively. Nawar (1995) found that average egg weight of 

SM strain ranged between 36.2 and 48.1 at sexual maturity and maturity, 

respectively.  

It is of interesting to noticed that SM hens consumed significant 

higher feed than that of MAT hens, this may attributed to that SM strain had 

significantly higher body weight than MAT strain. In this respect, Bish et al. 

(1985) found that heavy hens ate more feed per hen per day than did the 

light ones. 

With regard to the effect of housing system on egg production 

parameters, Table (1) shows that there were no significant differences in egg 

number, rate of laying, egg weight, egg mass, feed consumption, feed 

conversion and final body weight due to housing system. However, there 

were very slight increases in rate of laying, egg weight, egg mass, feed 

consumption and slight improvement in feed conversion for hens reared on 

floor as compared with those kept in cages. These results are in agreement 

with the results of many investigators. Stino et al. (1983) reported that there 

was no significant difference in egg number and egg weight between the 

two housing systems (cages and floor) for Fayoumi and White Baladi hens. 

Mench et al. (1986) and Yakubu et al. (2007) reported that body weight of 

laying hens did not differ between cages and floor pens. Singh et al. (2009) 

found that feed consumption and feed conversion were not affected by 

housing system (cages and floor) in four different strains of laying hens. In 

contrary, Abdel-Rahman (2000) found that the birds raised in cages were 

significantly heavier in body weight laid significantly more eggs, with 

heavier egg weight and greater total egg mass than those raised on floors.  

The interaction between strain and housing system is shown in Table 

(1). This interaction significantly (P Ò 0.05) affected egg number, rate of 

laying, egg mass, feed consumption, and final body weight, while egg 

weight and feed conversion were not significantly influenced. It is clear that 

SM layers was significantly (P Ò 0.05) higher in egg number, egg mass, feed 

consumption and body weight comparing to MAT strain under both housing 
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systems, while there were no significant differences in the previous 

parameters within the same strain under the two housing systems except, the 

body weight of MAT strain which was increased significantly (P Ò 0.05) in 

cages than floors. Similarly, Yakubu et al. (2007) reported significant 

interaction between genotype x housing for layers body weight. They also, 

found that the performance of Bovans strain was equal under cages and 

floor housing systems. 

2- Egg quality traits  

2.1. External traits : 

The results of external egg quality traits are presented in Table (2). 

Irrespective of housing system, it could be noticed that egg shell thickness 

was significantly (P Ò 0.05) higher in MAT eggs than SM ones at 28 wks of 

age, while egg shape index and shell percent were not significantly affected 

at the same age. This result is in agreement with that obtained by Hassan 

(1997) who found that the overall mean values of egg shape index for SM 

eggs was not significantly differ than that of MAT eggs. Regarding egg 

shell percent and thickness, our results are confirmed by the results of 

Hassan (2001) who stated that there were no significant differences in egg 

shell percent between SM and MAT strains, while MAT eggs had 

significantly thicker shells than that of SM ones. At 36 wks of age, MAT 

eggs had significantly (P Ò 0.05)  higher shape index and shell thickness, but 

egg shell percent was not significantly differed than SM eggs, Contrarily, 

Hassan (2001) reported that MAT strain eggs had significantly lower egg 

shape index than SM eggs. 

The decrease in shell thickness of SM eggs than MAT ones may be 

attributed not only to the genetically variations but also to the increase in 

rate of laying of SM strain than MAT strain. This assumption is confirmed 

by explanation of Abdel-Rahman (2000) who interpreted the decrease in egg 

shell thickness to insufficient available serum calcium to cover the required 

needed for higher egg production with good shell quality. 

Regardless of strain, Table (2) shows that housing system did not 

significantly affect egg shape index, shell percent and shell thickness at the 

two ages studied, except, egg shell thickness at 36 wks of age which was 

significantly (P Ò 0.05)  higher in floor laid eggs than cages ones. The 

significant effect of housing type on egg shell thickness was reported by 

Christmas et al. (1973) in foreign strains eggs, Sharaf (1996) in quail eggs, 

Abdel-Rahman (2000) in Naked Neck genotypes eggs and Ibrahim (2004) 

in Mamourah eggs. The previous authors confirmed that eggs laid on the 

floor had significantly thicker shells than those laid in cages. The increase in 
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egg shell thickness of floor laid eggs may be attributed to that birds reared 

on floor had access to the litter or waste as mineral source (Abdel-Rahman, 

2000), which may be contributes in egg shell thickness. With respect to egg 

shell percent, our results are in accordance with those obtained by Abdel-

Rahman (2000) who reported insignificant differences in shell percent of 

cages eggs versus floor ones. Conversely, Hassan (2001) reported that egg 

from layers raised in cages had significantly higher shell percent and 

thickness than those produced from layers raised on floor. 

The non significant difference in egg shell percent due to housing 

system in this study may be attributed to that hens received a balances diet 

which may be sufficient to cover their requirements, thus the genetic effect 

become dominant for controlling this trait rather than housing system. 

The results of Table (2), reveal a significant interaction effects of 

strain x housing system on egg shape index at 28 wks of age, meanwhile 

shell percent and thickness were not significantly affected at the same age. It 

is clear that MAT cages eggs had significantly (P Ò 0.05) higher shape index 

than those laid on floor, while egg shape index of SM eggs did not affect by 

housing type. However, MAT cages eggs was the highest in shape index. In 

this respect, Abdel-Rahman (2000) found no significant genotype x housing 

system interaction effects on egg shell thickness. 

At 36 wks of age, each of egg shape index and shell thickness were 

significantly (P Ò 0.05) affected by strain x house interaction, but shell 

percent was not affected (Table 2). Within each strain, shell of floor eggs 

was significantly (P Ò 0.05) thicker than that of cages eggs. The highest 

shell thickness was recorded for floor MAT eggs, followed by floor SM 

eggs, then MAT cages eggs and finally SM cages eggs. Ibrahim (2004) 

stated that egg shell thickness of eggs laid by Mamourah hens housed in 

cages was significantly thinner than those laid on floor. Egg shape index at 

36 wks of age was significantly (P Ò 0.05) increased for SM floor eggs than 

cages eggs, while it was not significantly affected for MAT eggs. It could be 

noticed that MAT eggs were attained the highest values for shape index 

under the two housing systems. Our results are partly agree with those of 

Ibrahim (2004) who obtained similar values for egg shape index of 

Mamourah hens reared either in cages or floor systems. The result of shell 

percent was similar to that obtained by Abdel-Rahman (2000) who found 

that egg shell percent did not significantly change by the interaction 

between strain and housing system. 
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2.2. Internal tr aits:    

The results of internal egg quality traits are presented in Table (3). It 

could be observed that there were no any significant change in each of 

albumen and yolk percentages as well as haugh unit scores due to strain 

difference at the two ages studied. This may be indicates that the both 

strains studied are somewhat similar in most of egg quality traits. In this 

regard, Hassan (2001) found that there were no significant differences in 

yolk (weight and percent) and egg shell (weight, percent and thickness) 

between SM and MAT eggs. 

Concerning the effects of housing system, it could be noticed that 

housing type had no significant effect on albumen and yolk percentages at 

28 wks of age, meanwhile haugh unit score was significantly (P Ò 0.05) 

higher in cages eggs than floor ones. This is somewhat may be logic as 

explained by Roberts (2004) and Singh et al. (2009). They reported that the 

lower albumen height in eggs from floor pens than that in cages eggs may 

be due to, in part, to their exposure to ammonia (from litter), which affects 

albumen quality. A similar housing effect was obtained by Ozbey and Esen 

(2007 b) who observed significant difference in eggs haugh unit values in 

favor of cage system. Thus, cage rearing system may be prefer not only to 

improves albumen quality but to get a healthy product. In this respect, singh 

et al. (2009) reported that eggs from cages had lower E.coli and coliform 

contamination than those from nests and the floor. At 36 wks of age, egg 

laid on floor had significantly (P Ò 0.05)  higher albumen percent than those 

laid in cages, while the opposite was true for yolk percent where, cages eggs 

had significantly higher yolk percentage than floor ones. On the other hand, 

haugh unit scores at 36 wks of age did not significantly affect by housing 

type. Our results regarding albumen percent are closely in agreement with 

those obtained by Singh et al. (2009) who stated that albumen weight was 

significantly greater in floor eggs than cages ones. In contrary, the previous 

authors reported that eggs produced in cages had significantly lower yolk 

weights than those laid on floor. However, the results of some workers were 

in some instances parallel with our results in which housing system was not 

significantly affected the internal egg quality traits studied. (Hassan 2001, 

Ibrahim 2004 and Pistekova et al., 2006).  

In this study, it is of interesting to note that the significant effect of 

housing type on albumen quality expressed by haugh unit scores was 

disappeared as hens aged. This may be logic because albumen quality 

decrease as hen's age increase. In this case, the dominant is for hen's age 

rather than housing type. Singh et al. (2009) found that egg albumen height 

significantly decreased with increasing the age of hen. 
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Regarding the effect of interaction, Table (3) shows that only haugh 

unit score was significantly affected by the interaction between strain and 

housing system at 28 wks of age, while albumen and yolk percentages were 

not affected. Cages eggs of MAT strain had significantly higher haugh unit 

scores than the corresponding floor ones, meanwhile the haugh units of SM 

eggs did not significantly affect by housing system. 

At 36 wks of age only albumen percent was significantly (P Ò 0.05) 

affected by the interaction. Where, the eggs of SM strain which laid on floor 

had significantly higher albumen percent than those laid in cages, but 

albumen percent of MAT eggs was not affected by housing system. These 

results are partly in agreement with those of Singh et al. (2009) who 

reported within the same strain that egg albumen percent was significantly 

greater in floor eggs than cages ones at 40 and 50 wks of age, while at 30 

wk there was no considerable difference. 

3- Blood biochemical parameters 

Data of plasma calcium (Ca), inorganic phosphorus (P), cholesterol 

(Cho) and blood hemoglobin (Hb) at sexual maturity and at 36 wks of age 

are shown in Table (4). Irrespective the housing system, SM strain had 

significantly (P Ò 0.05) higher plasma Ca concentration and significantly (P 

Ò 0.05) lower blood Hb content than MAT hens at sexual maturity, while 

plasma Cho and P levels were not affected. Abou-Eita (1997) and El-

Menshawy (2003) found that blood Hb content of different strains was 

significantly different. At 36 wks of age, plasma Ca and Cho concentrations 

were significantly (P Ò 0.05) higher in SM than in MAT hens, meanwhile P 

and Hb levels were not significantly affected. Breed difference in plasma Ca 

and Cho levels was reported by El-Kaiaty and Hassan (2004) in Golden 

Montazah and Matrouh strains and by Hassan et al. (2006) in Silver 

Montazah and El-Salam strains. They also, found insignificant differences 

in plasma P between Golden Montazah and Fayoumi, Silver Montazah and 

Matrouh strains. 

From Tables (1) and (2), it could be observed that there was a 

relationship between plasma Cho content and egg production rate, where, 

SM hens had significantly higher plasma Cho level which associated with 

significant increase in egg production rate as compared with MAT hens. 

Hatic (2005) reported significant positive correlation between blood Cho 

and egg production.  

Regarding the effect of housing system, Table (4) shows that hens 

reared on floor had significantly (P Ò 0.05) higher concentrations of plasma 

Ca and blood Hb content, and significantly lower plasma Cho levels at 
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sexual maturity than cages ones, while plasma P was not changed. At 36 

wks of age, plasma Cho content showed similar trend to that observed at 

sexual maturity, meanwhile the concentrations of Ca, P and Hb were not 

significantly affected. The results of plasma Ca at sexual maturity and Cho 

were confirmed by those obtained by Ozbey and Esen (2007 a). However, 

their results regarding plasma P levels disagree with the present results. 

With regard to the effect of interaction between strain and housing 

system at sexual maturity, Table (4) shows that SM hens reared on floor had 

significantly (P Ò 0.05) higher plasma Ca, and significantly (P Ò 0.05) lower 

plasma Cho than their sisters which reared in cages. This interaction effect 

was not observed in MAT hens. However, the highest plasma Ca was 

recorded for floor SM, while the highest value for Cho was recorded for 

caged SM. At 36 wks of age, plasma Ca level did not significantly differ 

between the two housing systems within each strain, meanwhile plasma Cho 

concentrations were significantly (P Ò 0.05) lower in floor hens than caged 

ones in both strains. 

At sexual maturity, blood Hb content was significantly (P Ò 0.05) 

higher in floor MAT hens than their cages sisters (but not in SM hens). 

However, plasma P and blood Hb at 36 wks did not significantly affect. 

Hatic (2005) reported that genotype and rearing system interaction 

significantly affected serum Cho content in laying hens. 

As shown in Table (5), at sexual maturity plasma concentrations of 

triiodothyronine (T3) and progesterone (P4) hormones were significantly (P 

Ò 0.05) higher in SM hens than those in MAT ones, but plasma total protein 

did not affect. At 36 wks of age, plasma total protein level was significantly 

(P Ò 0.05) higher in SM than that in MAT, while plasma levels of T3 and P4 

did not significantly change. 

The superiority of SM strain hens in body weight may be a result of 

increasing T3 hormone which important for metabolic processes. The 

significant increase in T3 is a good indicator for high metabolic rates. Also, 

the significant increase in plasma P4 in SM hens over than MAT ones 

considered the best biochemical indicator for high egg production rate in 

SM hens. In this respect, Mohaisen (1996) observed that the high 

concentration of plasma P4 was associated with high productive hens, while 

the opposite trend was observed with poor productive hens. He also found 

that there was a significant difference in blood P4 concentration between 

Fayoumi and L.S.L hens. Yoshimura and Bahr (1991) suggested that P4, 

acting via its receptors and may have important role in regulating follicular 

maturation, ovulation and oviposition in the domestic hen.  
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With regard to the effect of housing system, Table (5) indicats that 

only plasma total protein level was significantly (P Ò 0.05) increased in 

floor hens than cages ones at 36 wks of age (but not at sexual maturity), 

which in agreement with that reported by Ozbey and Esen (2007 a). On the 

other side, the housing system had no significant effect on T3 and P4 

hormones in this study. This result was parallel with the trend of egg 

production traits which showed in Table (1) where, there were no significant 

differences in egg production traits between the two housing systems.  

When the effects of strain x housing system was taken into 

consideration, Table (5) shows that plasma concentrations of T3 hormone 

were significantly (P Ò 0.05) increased in cages hens than floor ones in both 

strains at sexual maturity. A reversible trend was observed for P4 hormone 

in MAT hens but not observed in SM hens however, the total protein did not 

affect. At 36 wks of age, within each stain, hens reared on floor had 

significantly (P Ò 0.05) higher plasma total protein concentrations than 

cages ones, meanwhile T3 and P4 did not significantly change. The highest 

value of plasma proteins was recorded for floor SM hens, while the lowest 

value was recorded for MAT cages hens, which parallel with their rate of 

laying as shown in Table (1). This may be indicates that there is a relation 

between plasma total protein concentration and hens productivity in this 

study, which confirmed by the results of Abou-Eita (1997) who found that 

there was a positive correlation between blood total proteins content and egg 

production. The increase in plasma concentrations of T3 at sexual maturity 

in cages hens may be related with the significant increase in body weight of 

both strains in cages comparing to floor system at sexual maturity as shown 

in Table (1). 

4- Ovary, oviduct and abdominal fat       

The results of some productive related organs and abdominal fat 

percentages are presented in Table (6). It is obvious that there were no 

significant differences in ovary and oviduct percentages at sexual maturity, 

while abdominal fat percent was significantly higher in SM hens than MAT 

ones. On the other hand, at 36 wks of age, SM hens had significantly (P Ò 

0.05) higher relative weights of the previous parameters than MAT ones.   

The increase in ovary and oviduct relative weights of SM hens may 

be related to the high levels of plasma P4 (Table 5). Strain differences in 

ovary, oviduct and abdominal fat weights were reported by El-Kaiaty and 

Hassan (2004) and Hassan et al. (2006). 

The pronounced increase in ovary and oviduct weights as well as 

plasma P4 may be considered as a good indicator for the production status 
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of the strain, as found in the present study. This suggestion is confirmed by 

the significant higher egg number, egg mass and rate of laying in SM strain 

than in MAT ones. In this respect, Silver et al. (1974) observed positive 

significant correlation between ovary follicle development and plasma P4 

levels in ring dove birds. 

Regardless the effect of strain, there were significant (P Ò 0.05) 

increase in ovary percent and decrease in abdominal fat percent in floor 

rearing hens than cages ones at sexual maturity and at 36 wks of age, while 

oviduct percent was significantly (P Ò 0.05) higher in floor hens only at 36 

wks of age. The increase in ovary and oviduct percentages in floor hens may 

be related to the rate of laying which was somewhat increased in floor hens. 

On the other hand, the increase in abdominal fat percentage in cages hens 

may be due to their limits movement activity which helps in increase fat 

deposition. 

The interaction between strain and housing system was significantly 

affected ovary, oviduct and abdominal fat percentages (Table 6). At sexual 

maturity the percentage of ovary did not significantly differ between the two 

housing systems within each strain. The differences in oviduct percent due 

to the interaction were not significant. The percentages of abdominal fat at 

sexual maturity were significantly (P Ò 0.05) lower in floor hens than their 

sisters which reared in cages within each strain (Table 6). At 36 wks of age, 

ovary and oviduct percentages were significantly (P Ò 0.05) increased, while 

abdominal fat percent was significantly decreased in floor hens compared 

with cages ones for each strain. However, MAT floor hens had the least 

value for abdominal fat percent. 

It could be concluded that Silver Montazah strain had the superiority 

over Matrouh strain in productive, physiological and most of egg quality 

traits. This strain, "SM", showed earlier age and heavier body weight at 

sexual maturity, higher values of egg number, rate of laying, egg mass and 

final body weight than those of MAT strain. Also, the present study 

revealed that locally developed SM strain could be successfully reared either 

in cages or in floor pens. However, because the negative aspects of floor 

rearing system in comparison with the cage system such as greater ammonia 

emission, greater labor costs and unhealthy working conditions, thus cage 

rearing system could be recommended to control diseases. Therefore, more 

attention must be given for SM strain, particularly for distribution and 

rearing local hens in small cage units in the houses of the small holders in 

the Egyptian villages. 
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