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ABSTRACT 

The indigenous Aseel possess high ultimate weight, strong physique, stamina 

as well as resistance against diseases and is equally adjustable in all environments. 

Due to the transitional changes of housing system from confined to open-sided, 

broilers could not accomplish well in open-sided poultry farms and about 20,000 

trivial poultry farmers in the Punjab province of Pakistan could not endure their 

poultry businesses. Although Aseel is a slow grower with poor production, it can be 

used as a meat type bird and a better alternate of broiler if its growth, productive and 

reproductive performance is enhanced. However, little attention has been paid uptill 

now on this native breed of Pakistan to improve its productivity. This research was 

conducted to improve the overall performance of Aseel. It was hypothesized that the 

strategic use of lysine may improve the performance of native Aseel chicken. The 

objective of present research was to maximize the early growth and its subsequent 

effects on development, age at market, productive and reproductive performance in 

varieties of indigenous Aseel namely Lakha, Mianwali, Mushki and Peshawari by 

supplementing them with different dietary lysine regimens. 

For this purpose, 240 day-old Aseel chicks with 60 birds from each variety 

were randomly selected and secured from Avian Research and Training Centre, 

UVAS, Lahore. These birds were divided into 3 equal groups A, B and C and were 

subjected to 3 different dietary lysine regimens i.e., L1, L2 and L3 during their initial 

growth period. L1 lysine regimen containing 1.3 % lysine, was offered to group A 

from 0-6
th

 week in 1 phase, L2 lysine regimen contained 1.4 and 1.2 % lysine and it 

was offered to group B in 2 phases, i.e., 1.4% from 0-3
rd

 week and 1.2% from 4-6
th 

week. L3 lysine regimen contained 1.5, 1.3 and 1.1% lysine, wherein, 1.5% was 

offered from 0-2
nd

 week, 1.3% from 3-4
th

 week and 1.1% lysine from 5-6
th

 week, to 



group C. These birds having factorial arrangement of 3 (lysine regimens) × 4 

(varieties) × 20 (replicates) with one bird in each were placed in blocks and 

maintained under standard conditions at Indigenous Chicken Genetic Resource 

Centre, UVAS, Lahore. Weekly data of growth (week 0-6), rearing (week 7-21), 

production and reproduction performance (week 24-43) was noted. The data after 

analysis of homogeneity and uniformity, were exposed to two-way ANOVA 

(Analysis of Variance) as a Randomized Complete Block Design having dietary 

lysine regimens, Aseel varieties (blocking agents) and interactions among them as 

main effects. Treatment means were compared through Duncan’s Multiple Range 

Test (Duncan, 1955). All the tabulated data have been mentioned as means and their 

standard errors and the results were considered significant at P≤0.05. 

The findings of this study showed significant (P≤0.05) differences among 

growth parameters including body weight, weight gain, feed conversion ratio and feed 

efficiency of birds fed with L1, L2 and L3 lysine regimen, wherein, the overall 

growth performance was found better in Mushki variety of Aseel. The birds fed on L3 

lysine regimen had significantly higher serum glucose, total protein, globulin, high 

density lipoprotein, triglycerides and antibody titer against Newcastle Disease Virus 

and Infectious Bronchitis Disease Virus, while, Lakha and Peshawari varieties 

presented an overall improved picture of their blood biochemical profile and immune 

response against NDV and IBV. Moreover, L3 lysine regimen was found to be the 

best for improving the slaughter and carcass characteristics including weight of head, 

shanks, lungs, liver, gizzard, heart, and carcass yield comprising percent weight of 

breast and thigh.  

For production performance evaluation, 96 pullets (24 from each of the four 

varieties) and 12 cockerels (3 from each of the four varieties) were randomly selected 



from existing stock and placed in three-tiered identical cage units each with a space of 

1.5 square feet. Among production parameters, cumulative egg number per hen, 

cumulative egg mass, egg weight, Hen day production percent and Hen house 

production percent were significantly (P≤0.05) higher in birds reared under L3 than 

L2 and L1 lysine regimens. Mushki variety showed highest egg production and 

persistency (between 28
th

 to 35
th

 week) than Peshawari, Mianwali and Lakha varieties 

and the birds reared under L3 were found to be more economical than L2 and L1 

lysine regimens. L3 lysine regimen also showed significantly (P≤0.05) increased 

average egg weight, length, width, surface area and egg volume. 

Among reproductive performance parameters, it was found that birds fed on 

L3 lysine regimen had higher fertility, hatchability, hatch of fertile (%), hatched chick 

weight (g) while decreased clear egg, dead germ and dead in shell (%). The body 

weights of day-old chicks i.e., first progeny of the parent flock, also revealed 

superiority for L3 lysine regimen where newly hatched chicks of Mianwali variety 

were heavier in body weight. The findings of reproductive performance also 

concluded that lysine supplemented as in L3 regimen was superior even in its 

subsequent impact. 

Conclusively, it is stated that indigenous Aseel varieties subjected to L3 

dietary lysine regimens had better early growth, early age at market, better feed 

conversion ratio and improved productive as well as reproductive performance. This 

would ultimately help bring around the open-sided poultry farms and the poor poultry 

farmers back into their business with minimum inputs and high turnover resulting in 

the revival of rural agro-poultry activity in Pakistan.  
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Chapter 1 

INTRODUCTION 

L-Lysine is an essential amino acid, emphatically charged at physiological pH, 

and intensely water soluble with an atomic weight of 146.19 Daltons. Body relies on 

its intake in appropriate dietary form for proper functioning. Lysine initially appeared 

in United States dietary supplement market during 1950s. Lysine was used to fortify 

bread and other foods based on grains to improve the diets poor in lysine (Flodin, 

1997).  

Of the numerous biological capabilities requiring lysine, some outstanding 

applications constitute formation of connective tissues, such as bone, skin, collagen, 

elastin and carnitine with resultant transformation of unsaturated fats into energy. 

Lysine helps development of organs like spleen and bursa of fabricious to support a 

strong immune response against viral infections (Mulyantini, 2014). Lysine is 

changed over to acetyl CoA, a basic component in the metabolism of carbohydrates 

and energy production.  

Carnitine is also synthesized by lysine, which helps transport long chain 

unsaturated fats into the mitochondria for producing energy and supporting other 

metabolic activities. When lysine is attached to a polypeptide chain, biosynthesis of 

carnitine is started by methylation of one of lysine's amine groups. Biosynthesis of 

elastin and collagen is also linked with this amine group (Broquist, 1982). 

1. IMPORTANCE OF LYSINE SUPPLEMENTATION IN POULTRY FEED 

Lysine in animal feed is being supplemented since 1970s with a global usage 

of approximately 800,000 tons/year (Toride, 2007). Lysine supplementation is more 

beneficial and is of low cost in animal feed to enrich the protein content of maize 
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(being cheaper protein source) than soy (high price protein source) thus maintaining 

the high growth rates and low pollution by nitrogen excretion (Toride, 2011).  

1.1. Effect of Lysine Supplementation on Growth Performance 

1.1.1. Feed intake 

Feed and its quality is very important to exploit the genomic potential. Lysine 

and a very precise and accurate supply of feed is necessary as per age of the birds to 

support their enormous growth (Brewer et al., 2012). Lysine has a profound effect on 

feed intake and increased supply of lysine may increase the feed intake leading to 

increased body weight gain but lysine requirement decreases with increasing age, 

however, the variations may also exist amongst the experimental procedures and 

bird’s strains. The use of 1.10, 1.00 and 0.85% lysine is usually recommended for 

birds from 0-3, 3-6 and 6-8 weeks of age, respectively (NRC, 1994).  

Labadan et al. (2001) also reported the improved growth performance in Ross 

× Avian hybrids, when 0.2% more lysine than recommended was used between 0-14 

days of age. Moreover, genetics has also a critical impact on feed and lysine intake as 

genetically slim birds were found to be more profound and sensitive for amino acid 

disparity than those which were genetically fat-lined (Leclercq et al., 1994).   

A significantly higher feed intake was found in three-phase feeding regimen, 

wherein diet comprising 1.5%, 1.3% and 1.1 % lysine was offered from 0-9, 10-19 

and 20-28 days of age, respectively,  to different close-bred stocks of Japanese quails 

(Abbas et al., 2016). The same decreasing trend in protein need with increasing age 

was found in Japanese quails fed with 3 and 4 than 1 and 2 phase feeding program, 

respectively (Abdel Majeed, 2012).  

Mehmood et al. (2012) also reported a significant effect of phase feeding 

regimens on feed intake among broilers which showed higher (P≤0.05) feed intake in 



Chapter 1 Introduction  

 

3 

4 than 1, 2 and 3 phase feeding regimen, respectively. Similarly, Gheisari et al. 

(2011), found a highest (P≤0.05) feed intake/bird/day in Japanese quails fed with 

higher crude protein (CP) levels between 15-28 days of age, while a non-significant 

effect in early age between 0-14 days, when fed with lower CP levels/bird/day.  

Contrarily, the sexed-broilers depicted maximum feed intake in 1 and 2 phase-

feeding systems (Sahota et al., 2012). In another study, it was reported that when the 

broilers were fed with diets having adjusted lysine levels, obtained through corn and 

soybean meal (CSM diet), a straight relationship between feed intake and lysine levels 

was observed (Oliveira et al., 2013). However, an increase in feed intake was 

depicted by broiler chicks during 7-17 days of age, parallel with increase of lysine 

levels i.e., 3.5, 4.0, 4.5 and 5.0g/100g of CP in diets, wherein, CP was 17, 20, 23, and 

26%, respectively (Sterling et al., 2005).  

It was found that the differences in feed intake having different lysine levels 

taken through protein variations or through industrial amino acids can be related with 

the strength of the decrease in CP levels and the amino acid profile of the diets. 

Moreover, house management also had a strong effect on feed intake (Aletor et al., 

2000; Gonzale, 2002). 

1.1.2. Body weight 

Phase feeding systems have strong impact on body weight and significantly 

(P≤0.05) increased body weight has been observed in broilers fed on four rather than 

single phase-feeding regimen (Mehmood et al., 2012; Sahota et al., 2012). 

Significantly increased body weight was shown by birds fed on suitable dietary levels 

of protein during thorough multi-phase feeding system than on marginal or sub 

marginal with deficient protein levels (Nasril, 2003).  



Chapter 1 Introduction  

 

4 

It was reported that body weight among Japanese quails was greatly 

influenced by dietary protein levels and was significantly (P≤0.05) higher in birds fed 

with high dietary protein levels than those fed with medium, low or very low protein 

levels (Gheisari et al., 2011). However, 1 or 2-phase feeding processes were observed 

to be significantly good for improving growth rate among Japanese quails as 

compared to 3 or 4-phase feeding systems (Abdel Mageed, 2012). The variations in 

body weight among varieties and strains might be due to the substantial impact of 

genetics and nutrient profile compatible with different stages of growth of the bird 

(Chatterjee et al., 2007).  

Similarly, in another study maximum body weight was shown by Japanese 

quails in 3-phase feeding lysine regimen as compared to 2 or 1-phase dietary lysine 

regimen (Abbas et al., 2016). Moreover, an increase in body weight was also reported 

in broiler chickens fed with high crude protein or ideal protein levels in consecutive 

phase (Eits et al., 2003).    

1.1.3. Body weight gain 

Growth performance of birds highly depends upon their nutrition and house 

management and birds receiving maximum time for feeding showed more weight gain 

than those fed with limited feed (Vadivukkarasi et al., 2007). Similarly it was also 

shown in another study, wherein broilers subjected to restricted feed had 

comparatively lower body weight gain than those supplied with feed ad-libitum in 

early age between 18-39 days and was more increased in later age between 40-48 

days (Chen et al., 2012).  

Abbas et al. (2016) reported the highest body weight gain in local-3 CBS of 

Japanese quails, fed with three phase feeding program in early age from 0-42 day. In 

another study, it was shown that when digestible lysine levels were changed in bird’s 
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diet by varying proportions of corn and soybean meal, a better weight gain was 

obtained (Oliveira et al., 2013). According to the findings of Mehmood et al. (2012), 

a higher body weight was obtained by broilers fed with four-phase feeding program. 

Eits et al. (2003) also reported that the body weight gain was more increased when 

feed with high crude protein (CP) or ideal proteins levels was given in continuous 

phase. 

1.1.4. Fold of increase 

Abbas et al. (2016) reported a higher fold of increase among body weight of 

different close-bred stocks of Japanese quails fed with 1.5-1.3-1.1% lysine levels in 

three phase feeding program. Sahota et al. (2012), in his findings, also reported the 

maximum body weight in four-phase feeding regimen. The findings of Dozier et al. 

(2008a) also indicated the lysine requirement of 0.85% (total basis) based on NRC 

recommendations, to be insufficient for growth from 6-8
th

 week of age for Ross x 

Ross 708 broilers.  

1.1.5. Feed conversion ratio and feed efficiency  

Abbas et al. (2016) reported the improved FCR and feed efficiency in three 

phase lysine regimen which was progressively decreasing in dietary lysine supply i.e., 

1.5, 1.3 and 1.1%, from 0-9, 10-19 and 20-28 days of age, respectively than two or 

one phase feeding regimen. Moreover, significantly (P<0.05) better FCR was 

observed in local-3 CBS in terms of its interactions with phase feeding regimens. 

Similar results were also reported in Japanese quails during 0-3
rd

 week of age, 

wherein, improved FCR was observed when the birds were provided with feed 

manipulated with various dietary CP levels (Kaur et al., 2008). Mehmood et al. 

(2012) also reported the improved feed efficiency in broilers fed on four feeding 

program.    
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1.2. Effect of Lysine Supplementation on Livability  

It was reported that mortality rate was more in early ages than later owing to 

the more susceptibility towards infections and diseases in early ages than later and 

being more in males than females (Hulan et al., 1989). One of the main reasons of 

increased early mortality and low livability in birds is the intake of protein deficient or 

low caloric diet. Kidd et al. (1997) and Konashi et al. (2000) had separately shown, in 

their studies, that protein synthesis and immune responses were decreased in chicken 

taking lysine deficient diets resulting in increased morbidity and mortality due to 

increased infection.  Moreover, it was also proved that inadequate supply of dietary 

lysine might lead to decreased antibody response and cell mediated immunity, 

resulting in mortality of birds (Chen et al., 2003).  

Abbas et al. (2016) reported that phase-feeding has insignificant effect on 

mortality percent in close-bred stocks of Japanese quails fed with different dietary 

lysine regimens. However, in interactions between CBS and dietary lysine regimens, 

significantly higher (P≤0.05) mortality was depicted by imported close-bred stocks 

with 1 phase-feeding regimen and lowest mortality was shown by local-3 in 3 phase-

feeding regimen. That’s why, early mortality may be attributed to egg size, shell 

quality and age of laying parent’s stock as younger parents have more mortality in 

chicks than older ones and have a linear relationship with livability.  

1.3. Effect of Lysine Supplementation on Blood Biochemistry and Immune 

Response  

 Hematological and biochemical analyses are very important to diagnose the 

immune status and genetic distinctiveness (Kral and Suchy, 2000). Blood biochemical 

profiling is also very helpful to provide base-line information about the required 

factors or genes i.e., genes for disease resistance to be improved and used in 
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management as well as breeding programs for the conservation of concerned breeds 

(Sonaiya, 2007).  

Blood biochemical profiling can help monitor bird’s health and physiological 

status and is also interlinked with many variables like sex, age, breed, feeding routine, 

management and anxiety level (Lloyd and Gibson, 2006). Dietary protein and amino 

acid(s) have profound effect on blood biochemistry. A study was carried out by Liu et 

al. (2004) on Lueyang black-boned chickens in which they were fed (6-12weeks) with 

diets containing six different levels of CP (120, 140, 160, 180 and 200 g/kg). It was 

found that birds fed on diets with 160 or 180 g/kg of dietary CP level depicted 

significantly (P<0.05) more plasma albumin than those fed on other dietary CP levels.  

However, highest levels (not statistically) of plasma protein and globulin were also 

shown by birds fed on same dietary CP level. In another study, where broilers were 

fed on four diets with different dietary lysine grades (1.1, 1.2, 1.3 and 1.4%) and fixed 

ratio of CP, other essential amino acids  (EAA) and metabolizable energy (ME) i.e., 

2950kcal/kg. However, constant ratio with different grades of lysine was maintained 

by increase in levels of CP and EAA.  

Significant variations were found in immune response in the form of antibody 

titer and birds fed on diet with 1.4% lysine grade was found to be significantly higher 

than those fed on diets with other lysine grades. Furthermore, non-significant 

variations were depicted by birds fed on different dietary lysine grades in analyzed 

blood biochemical parameters i.e., total protein and cholesterol (Panda et al., 2011). 

Zeng et al. (2013) observed significant variations in total protein and serum urea 

nitrogen blood biochemical parameters among growing pigs, when they were fed with 

diets containing low (0.65), medium (0.95) and high (1.25) lysine levels percent, 

respectively. Total plasma protein level was higher (P<0.05) in diets with 0.95% (low 
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lysine) and 1.25% (high lysine), while serum urea nitrogen was higher in 0.65% (low 

lysine) levels of lysine than others. Likewise, a study was carried out in which single 

cell protein (SCP) extracted from a fungus (Penicillium expansum) was supplemented 

in basal diet at the rate of 10% and fed to broilers for initial four weeks of their age.  

Significantly higher concentrations of plasma globulin and serum enzymes 

i.e., amylase, Alkaline phosphatase (ALP), Creatinine phosphokinase (CPK) and 

Lactate dehydrogenase (LDH) were observed in SCP supplemented than control diet 

(Yakoub et al., 2011).  It was reported that dietary lysine is very important to enhance 

and maintain immune response against the diseases and its deficiency results in 

enhanced susceptibility towards infections (Lee et al., 1990).  

Moreover, lysine acts as a building block to synthesize protein and its 

deficiency limits the synthesis of proteins related to immunity including antibodies 

and cytokines which perform important immune functions. It was further reported that 

if lysine was taken inadequately, both humoral as well as cell mediated immunity 

were negatively affected (Chen et al., 2003).  

Another study, wherein, broiler chicks were divided into four different groups 

(1.06, 1.12, 1.13, 1.14% lysine), revealed significantly higher total protein in groups 

supplemented with 1.13% and 1.14% lysine, while, higher albumin in all groups 

except one having 1.13% lysine was observed (Faluyi et al., 2015). It was further 

observed that boiler group fed on diet supplemented with 1.13% lysine had 

significantly (P≤0.05) higher antibody titer against Newcastle Disease Virus (NDV) 

than other groups. 

1.4. Effect of Lysine Supplementation on Slaughter and Carcass Traits 

Dietary lysine has a prominent effect on slaughter and carcass characteristics   
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as lysine increases the lean meat, especially, when given in early age of growth. 

Pirzado et al. (2016) reported that when different groups of broilers were given diets 

supplemented with lysine 10, 12, 13 and 14g/kg, respectively, the broiler group 

offered with lysine 12g/kg showed significantly (P<0.05) higher carcass weight and 

dressing % than other three groups. However, non-significant variations were found 

in relative weight of liver, gizzard and heart among all experimental groups of 

broilers.  

Another study was carried out on SDO3 and SDO2 (originated from Chinese 

local chicken breed), Erlang mountainous chicken. They were fed with high density 

lysine (HL) i.e., 1.15%, 1% and 0.85 % and  low density lysine (LL) i.e., 1%, 0.85 % 

and 0.70 %, of total lysine, from 1-28, 29-49 and 50-70 days, respectively. Significant 

(P<0.05) variations were found among live body weight, slaughter, carcass meat 

quality traits and liver weight of SDO3 line oriented chickens fed with HL during the 

starter period (1-28 day) than those from SDO3 line fed with LL.  

However, non-significant variations were observed in liver weight among 

chickens belonging to SDO2 line fed with HL and LL. Similar results of heavy weight 

liver were shown by SDO3 lined chicken in grower period (29-49 day) when fed with 

HL diet than those fed with LL, while at 50-70 day i.e., finisher stage the liver weight 

of chickens from both SDO3 lines fed with LL and HL dietary lysine did not show 

any significant differences. The live weight (LW), leg muscle weight (LMW) and 

breast muscle weight (BMW) of chicken belonging to SDO3 line fed with HL dietary 

lysine showed significant differences (P<0.05)  than those fed with LL dietary lysine 

during the finisher period, however, their heart weight (HW) was greater than those 

fed with high density dietary lysine during the grower period. In the interaction 

between diet and line on myofiber diameter of leg muscle (LFDM) among chickens of 
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SDO3 line and HL diet, an increased diameter value (P<0.05) of LFDM was observed 

than those belonging to SDO2 line and HL diet (Yuan et al., 2015). Similarly, it was 

found out that lysine in poultry feed has a distinct part in enhancing the body protein 

deposition leading to an increase in lean meat production (Berri et al., 2008; 

Tesseraud et al., 2009).  

A significant effect of dietary lysine deficiency was found in increasing the 

abdominal fat % among meat type ducks, which was reduced and finally omitted 

through lysine addition in feed (Attia, 2003). Similarly, it was reported that when L-

lysine was supplemented in broiler chicken feed, the fat deposition was lowered 

indicating that lysine supplementation in poultry feed was a good source for reducing 

the carcass fat and to increase the lean meat production (Berri et al., 2008; Nasr and 

Kheiri, 2011).  

Another study proved that a specific quantity of dietary and digestible lysine 

could change the body composition, protein profile and fat deposition in body, while, 

an increase or decrease by 7.5% above or below the standard value was not enough 

during 1-56 days of age among both sexes of broilers. Moreover, the trend of 

depositing increased fat and decreased protein was more common in female as 

compared to male birds and found to be further increased in old age (Tavernari et al., 

2009). Similarly, it was also found that breast meat yield was increased significantly 

(P≤0.05), when dietary lysine levels were increased, particularly, in female broilers at 

the age of 49 day. When lysine level was further increased up to 1.00%, abdominal 

fats were decreased (Almeida et al., 2002). A concept was established that breast meat 

yield (BMY) was increased and abdominal fats (AFs) were decreased, when dietary 

lysine was increased from 1.03% to 1.12% and abdominal fats were further decreased 

when dietary lysine level was increased up to 1.38% (Ojano-Dirain and Waldroup, 
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2002). Accordingly, Goulart et al. (1991) suggested a quadratic association between 

dietary lysine levels and breast meat yield, which was maximized when dietary lysine 

level was increased up to 1.008%. 

 However,  Pavan et al. (2003) did not find any relationship between dietary 

lysine levels and breast meat yield when broilers were offered corn and soybean meal 

based pre-starter, starter, grower and finisher feeds containing lysine 1.18, 1.24, 

1.30%; 1.10, 1.16, 1.22%; 1.0, 1.06, 1.12% and 0.85, 0.91, 0.97%, respectively. 

Similarly, it was also reported that dietary lysine levels had non-significant effect on 

carcass yield (Valerio et al., 2003; Siqueira et al., 2007).  

In the same way, Cufadar et al. (2009) described the non-significant effects of 

dietary lysine and methionine on carcass. However, insignificant effects of dietary 

lysine levels on dressing % and leg quarter yield were also reported in another study 

(Cafe and Waldroup, 2006; Ojano-Dirain and Waldroup, 2002). Onu et al. (2010) too 

elucidated the non-significant effects of lysine and methionine on liver, gizzard and 

heart weights.  

1.5. Effect of Lysine Supplementation on Production Performance 

The higher egg production has been reported in many studies, wherein, 

different grades of lysine were supplemented which might be attributed to deposition 

of lysine in body leading in decreased fat pad’s existence within reproductive organs. 

Oliveira et al. (2013) also demonstrated that the provision of particular levels of 

digestible lysine i.e., 13.0 and 14.0g/kg, in the bird’s diet, having a variable 

proportion of corn and soybean meal with the supplementation of industrial amino 

acids, from the age of 8 to 21 day, can provide the best production performance in the 

later age. In another study, wherein, 18.5%, 17.5%, 16.5% and 15.5% of CP levels 

were offered to LSL (Lohmann Selected Leghorn) and Hy-Line W-36 laying hens 
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between 25-33 weeks, a significant reduction in egg weight, egg mass and weight of 

laying hens was observed with the reduction in CP levels. Moreover, egg production, 

egg weight, egg mass, weight gain by laying hens, feed intake and feed efficiency was 

found to be significantly (P≤0.01) higher in LSL than Hy-Line W-36 laying hens 

(Mousavi et al., 2013). 

Similarly, Fakhraei et al. (2010) declared in his study that supplemental lysine 

(in variable amount depending upon physiological parameters of bird’s production 

prestige) was beneficial in corn and soybean meal diets of broiler breeder for better 

egg production. They further observed that different levels of supplemental lysine i.e., 

0.64, 0.67 and 0.63 %, respectively, had a significant impact on egg production (%), 

egg mass g/hen/day, egg content (g) and settable eggs (%). Moreover, 18 % CP 

constituting diet with addition of synthetic L-Lysine and DL-methionine had 

significantly better impact on production performance and protein utilization of laying 

hens (Bunchasak and Silapasorn, 2005; Narva ez-Solarte et al., 2005).  

The addition of protein i.e., 18.9, 17.0 and 14.4 g/hen/day along with total 

sulfur amino acid and lysine in particular proportion (TSAA:Lys)  i.e., 0.97, 0.85, and 

0.82 during phase I of production performance (20-43 weeks) and 16.3, 14.6, and 13.8 

g of protein/hen/day and 0.92, 0.82, and 0.72 TSAA:Lys, while 16.3, 14.6, and 13.8 g 

of protein/hen/day and 0.92, 0.82, and 0.72 TSAA:Lys in phase II (44-63 weeks) had 

a significant effect on egg production, egg mass and feed efficiency (Novak et al., 

2004). In the same way, Figueiredo et al. (2012) indicated a quadratic effect of 

increase in egg weight, egg mass and feed conversion, when 0.754, 0.772 and 0.795% 

levels of digestible lysine were used.  

Similarly, Okitoi et al. (2009) supplemented scavenging chickens with protein 

and energy obtained from both of soya bean meal and maize meal sources, resulted in 
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more daily feed intake, weight gain, feed conversion ratio, mean egg weight, egg 

mass and percent egg production than those scavenging chickens offered feed  from 

single and separate source of energy and protein. According to Poosuwan et al. 

(2009), bird’s feeding diets containing 18 % CP had better egg production, egg 

weight, egg mass, protein intake, feed and energy efficiency than those containing 14 

% CP. It was also demonstrated that egg production, egg weight, egg mass, feed 

consumption, feed conversion and body weight of hens was significantly improved by 

increasing the lysine level (Liu et al., 2005; Wu et al., 2007a).  

The findings of Trindade-Neto et al. (2010), wherein, lysine levels 0.560, 

0.612, 0.677, 0.749 and 0.851%, respectively were offered along with zinc to brown 

laying hens, indicated significant (P<0.002) improvement in all production parameters 

including, feed intake (FI), feed conversion efficiency (FE), body weight gain 

(BWG), egg weight (EW), production and chemical composition of eggs. It was 

further observed that those chelated lysine levels were more advantageous for all 

parameters of production performance. 

 Accordingly, another study also proved that layer diets supplemented with 

0.6, 0.7, 0.8, 0.9 and 1.0 % of total lysine content, offered in five different groups, had 

a significant  (P<0.05) effect on egg number/bird, egg mass, FCR, hen day production 

percent, feed cost/kg feed, feed/dozen eggs and feed cost/dozen eggs. However, diet 

supplemented with 0.7% of total lysine content improved egg mass, FCR and hen day 

production percent, while, dietary lysine level above 0.9 percent was found not to be 

economical as hen day production % and egg mass were found to be decreased, while 

feed cost/kg feed, feed/dozen eggs were increased (Onimisi et al., 2012). 

Contrarily, Jackson et al. (1989) reported that there was no significant effect 

of adding 0.1% L-Lysine HCl on egg production or feed efficiency, whilst the egg 
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weight decreased by 0.8g specifying  the more  amino acid requirement for maximum 

egg weight.  

1.6. Effect of Lysine Supplementation on Egg Geometry and Quality  

 It has been reported, in a study, that egg geometry and quality parameters 

including shell thickness, albumen, yolk indices and Haugh unit score were 

significantly (P<0.05) varied when layers at their first laying cycle were offered basal 

diets supplemented with different dietary CP levels (14,15 16 and 17%). The study 

revealed highest (P<0.05) albumen index, shell thickness and Haugh unit score in 

eggs laid by hens fed with 17% CP, while yolk index was highest in those  fed with 

16% CP diet.  

However, non-significant variations were found for shell index % among all 

CP levels of inclusion (Adeyemo et al., 2012).  It was reported that when diets 

containing digestible lysine 0.600, 0.675, 0.750, 0.825 and 0.900%, respectively along 

with low CP (14%), offered to semi-heavy laying hens, a higher Haugh unit score, 

egg shell% was observed in all treatment groups as compared to control having 

16.92% and 0.750% CP and digestible lysine (Santos et al., 2014).  

Jordao-Filho et al. (2006), observed that lysine supplementation in diets at the 

time of peak production had no effects on egg shell quality during peak production 

phase. However, it was proved that addition of lysine at the rate of 600 mg/kg and CP 

15.8% in diets offered to light laying hens between 24-48 weeks of age was beneficial 

to produce eggs with better quality (Jardim-Filho et al., 2008, 2010). 

Consequently, it was proved that when layer diets were supplemented with 

0.6, 0.7, 0.8, 0.9 and 1.0 % of total lysine content in five different groups, respectively 

had a significant (P<0.05) effect on egg geometry parameters including egg height 

and egg diameter (Onimisi et al., 2012).  
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Contrarily, it was reported that when 0.75, 0.80, 0.85, 0.90, and 0.95% levels 

of dietary lysine were added in diets of Longyan laying ducks and offered between 

22-38 weeks of age, egg quality parameters including shape index, Haugh unit, yolk 

and albumen weight, color and proportions remained non-significant, however, 

eggshell weight, proportion, and shell thickness decreased linearly (P<0.05) when 

lysine levels were increased (Fouad et al., 2017).  

It was reported that when Hy-Line W36 laying hens were offered diets 

supplemented with lysine levels, increased lysine level from 0.657% to 0.857%  had 

no effect on egg shape index, yolk proportion, albumen proportion, egg shell 

proportion and egg shell thickness, while, Haugh unit was linearly increased by 

increasing lysine levels of diets (Kakhki et al., 2016).  

Similarly, increased lysine levels offered to WL laying hens did not affect egg 

quality parameters including Haugh unit, yolk color and shell thickness (Kumari et 

al., 2016). It was also proved that when Hy-Line Brown laying hens and Hy-Line W-

36 laying hens were offered with lysine supplemented diets, Haugh unit, yolk and 

albumen weight and percent, eggshell weight, eggshell% and eggshell thickness 

remained unaffected. 

1.7. Effect of Lysine Supplementation on Reproductive Performance 

Although there is very lack of published data regarding the effects of protein 

sources and dietary amino acid contents on reproductive traits like hatchability and 

embryonic development. It was found that when breeder hens were fed with 

imbalanced energy and protein diets, hatchability was greatly affected as embryonic 

mortality due to unhatched pips in mid incubation period was increased (Leeson and 

Summers, 1991). Reproductive performance of poultry birds may be affected by 

many factors including age of hens and mating cockerels (Vieira and Moran, 1998), 
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egg size (Silversides and Scott, 2001), environmental conditions i.e., temperature, 

pressure and humidity (Sakomura et al., 2003), house management and nutrition (Kirk 

et al., 1980). The development and reproduction of broiler breeder hens have special 

requirement of protein and amino acid as the body size increases when they reach 

maturity and peak production (de Beer and Coon, 2006). After passing out of peak 

production, when a decline occurs in egg production, the protein or amino acid 

requirement is also decreased. That’s why adjustment of dietary protein and amino 

acid is very essential (Fisher, 1998).  

A study was carried out in which lysine was supplemented in the feed (in 

combination with methionine and cysteine) of laying Japanese quails splinted equally 

into four groups (A, B, C and D), wherein 0.9, 1.2 and 1.6g/kg of lysine was added in 

group A, B and C, respectively. However, group D constituted the minimum 

supplemented feed. The results demonstrated 96.45, 76 and 66%, egg production, 

fertility and hatchability, respectively in group B with no mortality in all groups 

(Memon et al., 2003).  

Another study revealed non-detrimental effect of 600mg/hen/day of digestible 

lysine supplementation on reproductive performance of Cobb 500 broiler breeders 

between 24-42 weeks of age when they were offered the lysine supplemented feed. 

The various treatments had overall unaffected the fertility and hatchability due to 

equal observations of early, mid, late dead embryos and piped eggs (Mejia et al., 

2013).  

The egg size has a significant effect on reproductive performance especially 

on fertility and hatchability, which in turn is highly dependent on the quality and 

quantity of protein and essential amino acid (s) supplied through diet (Lopez and 

Leeson, 1994). When diets containing high protein were offered to brown- egg layers 
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a higher hatchability was observed (Vo et al, 1994). Moreover, no effects were found, 

when CP levels of 9-15% were offered to old broiler breeders (Lopez and Leeson, 

1994) or feed supplemented with 10-16% methionine and lysine (Lopez and Leeson, 

1995).  

1.8. Effect of Lysine Supplementation on Chick Weight of the First Progeny 

Parental nutrition plays a very important role as the good nutritive status of the 

avian parents is very vital to transfer the essential nutrients required in normal growth 

of the embryo. Parental nutritional deficits or extremes have severe impacts on early 

growth of the embryo and may lead in diseases, infections and the other related 

abnormalities.  

Commercial breeder broiler feeds are mostly formulated with minimum crude 

protein levels which may lead in significantly higher amino acid altitudes than the 

bird’s need. This may in turn result in increased muscle confession and hence an 

undesired trait and progeny (Coon et al., 2006). Ciacciariello and Tyler (2013) 

demonstrated that there was a significant link between increasing level of maternal 

lysine intake and overall production performance of 21 day old progeny from 38
th

 

week old breeder parents. They concluded that parental requirements for CP and 

amino acids could be assessed after evaluation of its effects on the progeny’s 

performance. The improved growth of modern meat sort genotypes could not be 

merely the result of higher amino acid supply and their intake. They further concluded 

that feed provision management for better egg production from breeder hens could 

result in an unanticipated drop in their progeny and their future performance.  

In a study “Evaluation of carryover effects of dietary lysine intake by Cobb 

500 broiler breeder hens,” it was reported that chick weight of the progeny obtained 

from broiler breeder SP-600 and SPL-1,010 was lower (P<0.05) at the time of hatch, 
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they were fed with lysine 600 and 1,010 mg/hen/day, respectively. Afterwards an 

improved FCR was observed from those chicks obtained through SPL-1,010 BB fed 

with lysine at the rate of 1,010 mg/hen/day (Mejia et al., 2013).   

The above cited literature is enough to present the importance of lysine 

supplementation in animal feed. It makes the basis to work out the best possible 

concentration of lysine to improve the growth, productive and reproductive 

performance of indigenous Aseel varieties. This study would also be important to give 

an insight into the Aseel variety showing the best response to lysine supplementation 

in feed.   

2. AIMS AND OBJECTIVES 

The population of Pakistan is increasing at an alarming rate. To meet the 

expanding nutritive requirements, there is a dire need to utilize all the available 

resources. The indigenous poultry may be an excellent source for getting the animal 

protein. The present study will help the poultry farmers, especially, the small scale 

poultry farmers to develop an integrated approach to adopt the tested dietary lysine 

regimens in order to improve the growth performance, productive and reproductive 

potential of indigenous Aseel chicken.  

This systematic approach of lysine feeding will also attract the commercial 

stakeholders in Pakistan to make a step forward for the easy and economical 

availability of animal protein by utilizing its own native resources. Therefore, the 

current study was planned to evaluate the: 

 Growth performance and economic efficiency of indigenous Aseel varieties 

fed on different dietary lysine regimens.  

 Subsequent effects of different dietary lysine regimens on productive 

performance and economics of Indigenous Aseel varieties.  
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 Reproductive performance of indigenous Aseel varieties as influenced by 

rearing on different dietary lysine regimens.  

 Effect of different dietary lysine regimens on slaughter and carcass 

characteristics of indigenous Aseel varieties.  

 Impact of different dietary lysine regimens on blood biochemical profile and 

immune response in indigenous Aseel varieties. 
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Chapter 2 

COMPARATIVE GROWTH PERFORMANCE AND ECONOMIC 

EFFICIENCY OF INDIGENOUS ASEEL VARIETIES FED ON 

DIFFERENT DIETARY LYSINE REGIMENS 
 

1. INTRODUCTION 

The indigenous poultry genotypes comprise of 80-99 % of the total poultry 

populations in developing countries and are mostly being maintained in villages 

(Sonaiya and Swan, 2004). The rural poultry has a significant role in total meat and 

egg production in countries like Pakistan and is sharing about 12.76 and 29.23% 

respectively (Anonymous, 2012). The poultry birds especially, the chicken of local 

origin like Aseel has a great historic importance of being ancestor of certain breeds 

like Cornish (male line of broiler parent) and is the major pioneer of “Indian Game” 

(Panda and Mahapatra, 1989). It has been mostly maintained for cockfighting due to 

its inherent pugnacious nature. (Khan, 2004; Rao and Preetem, 2009).  

Aseel has marvelous gait, robustness, resistivity to diseases making it an 

unvulnourable breed to survive in drastic climatic zones (Rao and Preetem, 2009; 

Usman et al, 2014). In spite of all these good characteristics, Aseel chicken has poor 

growth and productive potential (Chaudhry, 1965; Yaqoob, 1965) yet, there is 

substantial dwelling to make it a more valued and profitable breed through better 

house management and feeding program as was adopted for free-ranged broilers to 

gain the maximum efficiency (Pinheiro et al., 2011). Among different feeding 

programs, phase-feeding is an impressive strategy which fulfills the bird’s feeding 

requirement and desire according to its growth avoiding over supply of feed 

ingredient (s), therefore, providing the double advantage of profit of feed and its 

efficiency in terms of increased growth (Abbas et al., 2016). Usually with the 
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progress of age the dietary protein requirements are decreased, whereas, energy 

requirements are increased (Plavnik et al., 1997). As a consequence the optimal 

period for altering the feeding requirement is of monetary value as was reported by 

Walkins et al. (1993). So, multiphase feeding with supplementation of amino acid(s) 

is more efficient and better to optimize the growth. The supplementation of lysine 

amino acid is vital in this admiration as it contributes 7% to the breast meat protein of 

poultry birds and is being used as a reference for other fundamental amino acids 

(Dozier et al., 2008b; Eits et al., 2003; Farkhoy et al., 2012). Aseel is also a meat type 

bird and has high ultimate body weight. It possess the variable growth pattern in 

different stages of the life therefore, its supplement requirement might shift with age. 

As the initial growth performance of Aseel is poor and losing its value due to high 

rearing cost so, the present study was planned with the objectives to optimize initial 

growth and economic efficiency in varieties of Indigenous Aseel chicken.     

2. MATERIALS AND METHODS 

2.1. Experimental Birds  

A trial was executed to assess the comparative growth and economic 

efficiency in Mianwali Mushki, Lakha, and Peshawari varieties of Indigenous Aseel 

Chicken. Mianwali variety (basic starting point is Mianwali, Pakistan) has somewhat 

chocolate brown plumage shading with dark circles, pea comb, little in stature. 

Mushki known as “Siyah” was made by the Nawab (ruler) of Rampur, has dark black 

plumage, pea comb, white eyes, white or yellow shanks, spurs and nails. Lakha 

variety commonly known as “Cheena” having white dots on the head and plumage 

with pea-comb (Ahmad et al., 2013). Peshawari variety (source of origin is Peshawar, 

Pakistan), has dull brown neck with light plumage shading and pea-comb.  
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2.2. Experimental Design 

For this trial, 240 day-old Aseel chicks including 60 from each of, Lakha, 

Mianwali, Mushki and Peshawari varieties were randomly picked up from the 

available stock. These birds were kept in blocks under factorial arrangement of 4 

(varieties) × 3 (lysine regimens) × 20 (replicates), each replicate having one bird in it.  

2.3. Experimental Feed and Feeding  

The birds of each variety were divided into three equal sub-groups on the basis 

of lysine regimens, L1, L2 and L3 as they were fed on three various lysine regimens 

containing lysine 1.3 % (L1), 1.4 &1.2 % (L2) and 1.5, 1.3 and 1.1% (L3). In L1 

lysine regimen 1.3% lysine was supplemented for 6 weeks (42 days in one phase), 

while, in L2 1.4% and 1.2% each for subsequent 3 weeks (21+21days in two phases), 

whereas, 1.5%, 1.3%, 1.1% each was supplemented for subsequent 2 weeks 

(14+14+14 days in three phases) in L3 lysine regimen. The composition of 

ingredients and nutrients of various lysine levels/regimens has been mentioned in 

annexure I. This feed was prepared through Hi-Tec feed mills (Pvt) Limited, Lahore.  

The basic aim of this lysine supplementation in phases, was to provide the 

lysine as per growth requirement/pattern of the bird. The birds were placed under 

randomized complete block design (RCBD) in well ventilated and illuminated house 

under optimal management conditions. The growth performance parameters including 

weekly body weight (g), weight gain (g), feed intake (g), feed conversion ratio, folds 

of increase, feed efficiency and livability (%) were calculated, while economic 

efficiency of Aseel birds was also noted. Following formulae were used: 

                               Feed intake (g) = feed offered (g) – feed refused (g) 
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2.4. Statistical Analysis  

The collected data were analyzed by SAS (Statistical Analysis System, version 

9.1) software through two-way ANOVA (Analysis of Variance) technique and results 

were expressed as means and their standard errors. The treatment means were 

compared by Duncan’s Multiple Range (DMR) test (Duncan, 1955) and were 

considered as significant at P≤0.05. Following statistical model was employed: 

Yijk = µ + Bi + Tj + Bi × Tj + Ԑijk 

Where, 

Yijk = Dependent Variable 

µ = Population Mean 

Bi = Effect of i
th

 Block (i =1, 2, 3, 4; Lakha, Mushki, Mianwali, Peshawari) 

Tj = Effect of j
th

 Treatment (j = 1, 2, 3; dietary lysine regimens L1, L2, L3) 

Bi × Tj = Interaction Effect 

Ԑijk = Residual effect associated with k
th

 observation of j
th

 treatment in i
th

 block NID ~ 

0, σ
2
 

3. RESULTS 

3.1. Feed Intake (g) 

Significant (P<0.05) variations were observed in feed intake among lysine 

regimens and birds reared on L3 (1.5-1.3-1.1% lysine) showed higher feed intake 

(1234.34±11.99g) as compared to feed intake (1198.76±12.45g), (1196.05±11.59g) by 
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those birds reared on L2 (1.4-1.2% lysine) and L1 (1.3% lysine) lysine regimens. 

However, Aseel varieties did not show significant variations among them for feed 

intake and Mushki depicted higher (non-statistically) feed intake (1225.83±14.52g) 

than other varieties. As far as, interactions among lysine regimens and Aseel varieties 

were concerned, significant variations were observed and Mushki showed 

significantly (P<0.05) highest feed intake (1259.55±23.38g) with L3 lysine regimen, 

while lowest feed intake (1149.00±22.75g) was shown by Peshawari variety with L2 

or two-phase feeding lysine regimen (Table 1). Weekly trend in feed intake also 

showed an increasing pattern (Fig. 1: IA & IB). 

3.2. Body Weight (g) 

Significant (P<0.05) variations were observed in body weights among lysine 

regimens and birds reared on L3 showed highest body weight (409.59±4.62) followed 

by those of L2 (383.05±4.39) and L1 (366.06±3.95) lysine regimens. Among 

varieties, significant variations were depicted in body weights and Mushki 

demonstrated significantly (P<0.05) higher (402.23±3.88) body weight than Lakha 

(384.57±6.00), Mianwali (383.47±6.07) and Peshawari (374.67±5.24) varieties. As 

far as, interactions among lysine regimens and Aseel varieties were concerned, 

significant variations were observed and Lakha showed significantly (P<0.05) higher 

(421.55±9.23) body weight with L3 lysine regimen, while lowest body weight 

(352.00±8.34g) was observed in Mianwali variety in interaction with L1 or single-

phase feeding lysine regimen (Table 1). Weekly trend in body weight also showed an 

increasing pattern (Fig. 1: IIA & IIB). 

3.3. Body Weight Gain (g) 

Significant (P<0.05) variations were observed in body weight gain among 

lysine regimens and birds reared on L3 showed highest body weight gain 
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(379.25±4.68) followed by those of L2 (352.15±4.35) and L1 (336.39±3.98) lysine 

regimens. Among varieties, significant variations were depicted in body weight gain 

and Mushki demonstrated significantly (P<0.05) higher (372.15±3.83) body weight 

gain than Lakha (354.05±6.05), Mianwali (353.73±5.98) and Peshawari 

(343.78±5.32) varieties. As far as, interactions among lysine regimens and Aseel 

varieties were concerned, significant variations are observed and Lakha showed 

significantly (P<0.05) higher (392.00±9.17) body weight gain with L3 lysine regimen, 

while lowest body weight gain (325.00±8.58g) was observed in Mianwali variety in 

interaction with L1 or single-phase feeding lysine regimen than other varieties and 

regimens (Table 1). Weekly trend in body weight gain also showed an increasing 

pattern (Fig. 1: IIIA & IIIB). 

3.4. Folds of Increase 

Significant (P<0.05) variations were observed in folds of increase among 

lysine regimens and birds reared on L3 showed higher folds of increase (9.48±0.03) 

as compared to folds of increase (9.36±0.03) depicted by those birds reared on L2 and 

L1 (9.30±0.03) lysine regimens. Among varieties, significant variations were depicted 

in folds of increase and Mushki demonstrated significantly (P<0.05) higher 

(9.53±0.03) folds of increase than Mianwali (9.35±0.03), Lakha (9.34±0.03) and 

Peshawari (9.31±0.04) varieties, which were non-significantly different among 

themselves. As far as, interactions among lysine regimens and Aseel varieties were 

concerned, significant variations are observed and Mushki showed significantly 

(P<0.05) higher (9.56±0.05) folds of increase with L3 lysine regimen, while lowest 

folds of increase (9.17±0.04) was observed in Lakha variety in interaction with L1 or 

single-phase feeding lysine regimen than other varieties and regimens (Table 2). 
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Weekly trend in folds of increase also showed an increasing pattern (Fig. 1: IVA & 

IVB). 

3.5. Feed Conversion Ratio (FCR) 

Significant (P<0.05) differences were observed in mean feed conversion ratio 

(FCR) among lysine regimens, wherein Aseel birds fed on lysine regimen L3 

specified the best (3.50±0.06) FCR followed by L2 (3.66±0.05) and L1 (3.83±0.05 

lysine regimens. However, Aseel varieties did not show significant variations among 

them for FCR and Mushki depicted a better (3.55±0.05) FCR (non-statistically) than 

other varieties. As far as, interactions among lysine regimens and Aseel varieties were 

concerned, significant variations are observed and Lakha showed significantly 

(P<0.05) best (3.42±0.11) FCR with L3 lysine regimen than other varieties and 

regimens (Table 2). The weekly FCR showed an inconsistent trend (Fig. 1: VA & 

VB). 

3.6. Feed Efficiency (FE) 

Mean six weeks feed efficiency of the Aseel birds showed significant (P<0.05) 

variations in lysine regimens, the birds fed on lysine regimen L3 showed highest feed 

efficiency (0.32±0.01) followed by of those fed on L2 (0.30±0.00) and L1 

(0.29±0.00). However, non-significant (P>0.05) differences in feed efficiency were 

observed among Aseel varieties, where Mushki depicted a better (0.31±0.00) feed 

efficiency (non-statistically) than other varieties. In terms of interaction among Lysine 

and Aseel varieties Lakha variety showed the better feed efficiency (0.33±0.01) with 

L3, while lowest feed efficiency (0.28±0.01) was observed in Lakha variety in 

interaction with L1 or single-phase feeding lysine regimen than other varieties and 

lysine regimens (Table 2). The weekly feed efficiency showed an erratic trend (Fig. 1: 

VIA & VIB). 
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3.7. Livability Percent (%) 

Mean livability (%) of six weeks among Aseel birds was not significantly 

different within lysine regimens as well as with in varieties, however, the birds fed on 

L3 lysine regimen showed more livability (99.58±0.29%), non-statistically, than of 

those fed on L2 (99.38±0.36 ) and L1 (98.54±0.53). In terms of interaction among 

Lysine regimens and Aseel varieties, Mushki and Peshawari varieties showed 100% 

livability with lysine regimen L3 conversely, Lakha variety showed the maximum 

livability (%) with both L1 and L2 lysine regimens (Table 2). The weekly trend 

among Aseel birds showed an increase in first two weeks and then a consistent 

stability in livability (%) in next three weeks (Fig. 1. VIIA & VIIB). 

3.8. Economic Impact/Benefit 

The highest profit 12.88 (%) per chick was noted in L3 lysine regimen 

followed by 6.79 (%) in L2 and 2.10 (%) in L1 lysine regimens. Aseel birds fed on L3 

lysine regimen consumed more feed and lead to greater body weight in terms of meat 

so, more profit or income than those fed on L2 and L1 lysine regimens (Table 3). 
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Fig. 1: Weekly trend of growth performance parameters: Among lysine regimens (A) and 

Among Aseel varieties (B). Feed intake (I), Body weight (II), Body weight gain (III), Fold of increase 

(IV), Feed conversion ratio (V), Feed efficiency (VI), Livability (VII).  

Symbols:  ( ) L1, ( ) L2, ( ) L3 

   ( ) Lakha, ( ) Mianwali, ( ) Mushki, (  ) Peshawari. 
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Table 1: Feed intake (g), body weight (g) and weight gain (g) in varieties of 

indigenous Aseel fed on different dietary lysine regimens for six weeks of initial 

growth period 

 

Parameters 

Variables  

Feed intake  Body Weight Weight gain 

 

Lysine Levels (%)/Regimens 

1.3(L1) 1196.05±11.59
b
 366.06±3.95

c
 336.39±3.98

c
 

1.4-1.2(L2) 1198.76±12.45
b
 383.05±4.39

b
 352.15±4.35

b
 

1.5-1.3-1.1(L3) 1234.34±11.99
a
 409.59±4.62

a
 379.25±4.68

a
 

Varieties 

Lakha  1208.52±14.03 384.57±6.00
b
 354.05±6.05

b
 

Mianwali 1211.95±14.53 383.47±6.07
b
 353.73±5.98

b
 

Mushki 1225.83±14.52 402.23±3.88
a
 372.15±3.83

a
 

Peshawari 1192.57±12.88 374.67±5.24
b
 343.78±5.32

b
 

Lysine Levels (%)/Regimens × Varieties 

1.3(L1) Lakha  1167.45±20.89
bc

 356.25±7.19
f
 325.15±7.33

f
 

Mianwali 1178.80±24.95
bc

 352.00±8.34
f
 325.00±8.58

f
 

Mushki 1214.30±24.56
abc

 385.70±6.36
cde

 357.10±6.31
cde

 

Peshawari 1223.65±21.38
abc

 370.30±7.81
ef

 338.30±7.75
ef

 

1.4-1.2(L2) Lakha  1224.55±20.85
abc

 375.90±8.98
def

 345.00±8.90
def

 

Mianwali 1217.85±26.80
abc

 394.65±8.74
bcde

 363.60±8.50
bcd

 

Mushki 1203.65±26.88
abc

 405.10±5.36
abc

 373.85±5.37
abc

 

Peshawari 1149.00±22.75
c
 356.55±7.91

f
 326.15±8.08

f
 

1.5-1.3-

1.1(L3) 

Lakha  1233.55±28.74
ab

 421.55±9.23
a
 392.00±9.17

a
 

Mianwali 1239.20±22.97
ab

 403.75±10.83
abc

 372.60±10.96
abc

 

Mushki 1259.55±23.38
a
 415.90±6.80

ab
 385.50±6.83

ab
 

Peshawari 1205.05±20.30
abc

 397.15±9.32
abcd

 366.90±9.62
abcd

 

Values are Mean±SEM. Superscripts indicate significance at P<0.05 with a>b>c……. 
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Table 2: Folds of increase, feed conversion ratio (FCR), feed efficiency and livability 

(%) in varieties of indigenous Aseel fed on different dietary lysine regimens for six 

week of initial growth period 

 

Parameters 

Variables  

Folds of 

increase 

FCR Feed 

efficiency 

Livability       

(%) 

Lysine Levels (%)/Regimens 

1.3 (L1) 9.30±0.03
b
 3.83±0.05

a
 0.29±0.00

c
 98.54±0.53 

1.4-1.2 (L2) 9.36±0.03
b
 3.66±0.05

b
 0.30±0.00

b
 99.38±0.36 

1.5-1.3-1.1 (L3) 9.48±0.03
a
 3.50±0.06

c
 0.32±0.01

a
 99.58±0.29 

Varieties 

Lakha  9.34±0.03
b
 3.70±0.06 0.30±0.01 99.72±0.28 

Mianwali 9.35±0.03
b
 3.69±0.06 0.30±0.00 98.33±0.65 

Mushki 9.53±0.03
a
 3.55±0.05 0.31±0.00 99.44±0.39 

Peshawari 9.31±0.04
b
 3.71±0.07 0.30±0.01 99.17±0.47 

Lysine Levels (%) / Regimens × Varieties 

1.3 (L1) Lakha  9.17±0.04
e
 3.85±0.09

a
 0.28±0.01

d
 100.00±0.00

a
 

Mianwali 9.27±0.05
cde

 3.88±0.11
a
 0.29±0.01

cd
 96.67±1.53

b
 

Mushki 9.51±0.07
ab

 3.73±0.11
ab

 0.30±0.01
abc

 99.17±0.83
ab

 

Peshawari 9.25±0.06
cde

 3.84±0.11
a
 0.29±0.01

cd
 98.33±1.15

ab
 

1.4-1.2 (L2) Lakha  9.34±0.05
bcd

 3.83±0.10
a
 0.29±0.01

bcd
 100.00±0.00

a
 

Mianwali 9.37±0.04
bcd

 3.65±0.10
ab

 0.31±0.01
abc

 99.17±0.83
ab

 

Mushki 9.51±0.06
ab

 3.45±0.08
b
 0.32±0.01

ab
 99.17±0.83

ab
 

Peshawari 9.23±0.05
de

 3.73±0.13
ab

 0.29±0.01
bcd

 99.17±0.83
ab

 

1.5-1.3-

1.1(L3) 

Lakha  9.49±0.05
ab

 3.42±0.11
b
 0.33±0.01

a
 99.17±0.83

ab
 

Mianwali 9.41±0.06
abc

 3.55±0.11
ab

 0.31±0.01
abc

 99.17±0.83
ab

 

Mushki 9.56±0.05
a
 3.46±0.08

b
 0.32±0.01

ab
 100.00±0.00

a
 

Peshawari 9.46±0.06
ab

 3.56±0.14
ab

 0.32±0.01
ab

 100.00±0.00
a
 

Values are Mean±SEM. Superscripts indicate significance at P<0.05 with a>b>c……. 

FCR=feed conversion ratio 
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Table 3: Economic analysis of Aseel birds fed under different dietary lysine regimens 

for six week of initial growth period 

 

Cost items 
Lysine (%) / Regimens 

(1.3%) L1 (1.4-1.2%) L2 (1.5-1.4-1.1%) L3 

Feed consumed/chick (g) 1180.50 1183.49 1218.90 

Lysine consumed/chick (g) 15.55 15.27 15.44 

Total lysine cost (Rs)  3.27 3.21 3.24 

Cost of day old chick (Rs) 60 60 60 

Total feed cost (Rs) 47.22 47.34 48.76 

Miscellaneous cost (Rs) 15 15 15 

Total cost/chick (Rs) 125.49 125.55 127.00 

Total live weight/chick (g) 366.06 383.05 409.59 

Sale price/kg live weight (Rs) 350 350 350 

Total Sale price/chick (Rs) 128.12 134.07 143.36 

Net profit/chick (Rs) 2.63 8.52 16.36 

Profit (%) 2.10 6.79 12.88 
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4. DISCUSSION 

4.1. Feed Intake (g) 

Significant (P<0.05) differences were observed in cumulative feed intake (g) 

among various lysine regimens and L3 (1.5-1.3-1.1% lysine) indicated more feed 

intake (g) than L2 (1.4-1.2 % lysine) and L1 (1.3 % lysine) regimen (Table 1). Non-

significant (P>0.05) differences in feed intake were observed among the four 

varieties. However, interactions among lysine regimens and varieties revealed Mushki 

variety to be a better feed consumer with in L3 lysine regimen than the other varieties 

and lysine regimens (Table 1). The maximum feed intake (g) in 1.5-1.3-1.1% (L3) 

lysine regimen may be due to the improved growth level which might be attributed to 

the supply of the optimum dietary lysine as per developmental requirement of the 

birds. A decreased trend in protein need with increasing age was reported by Abdel-

Majeed (2012). The similar results of feed/protein intake were also reported by Attia 

et al. (2012) in Japanese quails during their growing age (1
st
-6

th
 week) and also by 

Gheisari et al. (2011) in the rearing phase (15
th

-28
th

 week) of Japanese quails. Among 

different varieties and strains the differences in feed intake might be attributed to the 

genomic diversity with variable lysine requirements as was reported by Mehmood et 

al. (2012). Jatoi et al. (2012, 2014) working separately on Japanese quails and Aseel 

chicken varieties, reported that the varying trend in feed intake was due to genetic 

effect of the strains and varieties on feed intake. According to Oliveira et al. (2013), 

when broilers were given the diets containing adjusted lysine ratios obtained through 

corn and soybean meal sources they showed a straight relationship between feed 

intake and lysine levels. However, according to Sterling et al. (2005), the feed intake 

was increased during 7
th

 to 17
th

 day of age, parallel with increase of lysine and CP 

levels, respectively. The variations in feed intake containing various lysine ratios 



Chapter 2 Growth Performance & Economic Efficiency  

 

35 

obtained through various protein sources or through industrial amino acids were 

related with the strength of decrease in CP and other amino acid ratios (Aletor et al., 

2000; Gonzale, 2002). The results of the following study are in coherence with the 

findings of Abbas et al. (2016), where, he reported a significantly highest feed intake 

in local-1 CBS (Close-Bred Stocks) of Japanese quails in 3-phase feeding regimen 

when interaction between lysine regimens and CBS were considered.  

4.2. Body Weight (g) 

 Significant (P<0.05) differences were observed in body weight (g) among 

various dietary lysine regimens as well as with in varieties and L3 showed highest 

body weight (g) followed by L2 and then L1 lysine regimen. Among varieties, the 

mean body weight (g) of Mushki variety was greater than Lakha, Mianwali and 

Peshawari (Table 2). Jatoi et al. (2014) also reported the Mushki variety as the 

heaviest weight among the Lakha, Mianwali and Peshawari varieties. According to 

Chambers (1990) the variance in growth pattern of different breeds may be due to the 

interaction of multiple alleles and could be improved by genomic assortment. Jatoi et 

al. (2012) and Akram et al. (2014) also indicated the similar strain variations in body 

weight gain among Japanese quails. The weekly body weight also showed an 

increasing trend. As far as, interactions among lysine regimens and varieties are 

concerned, Lakha showed a significantly (P<0.05) higher body weight (g) with L3 

lysine regimen than the other said varieties and lysine regimens (Table 1). It was 

reported that the differences in body weight among varieties or strains may be due the 

substantial impact of genetic group (Chatterjee et al., 2007; Devi and Reddy, 2005; 

Mohammed et al., 2005). The significant differences of body weights in the following 

study may be attributed to the provision of optimal levels of dietary lysine 

harmonious with bird’s growth pattern. Similar increase in body weight (g) was made 
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known by Abbas et al. (2016) in his study on Japanese quails fed with different lysine 

regimens where, highest body weight was observed in 3-phase feeding lysine 

regimen. Mehmood et al. (2012) also displayed the improved body weight in broilers 

fed under 4-phase feeding regimen. Eits et al. (2003) reported the progressive increase 

in body weight when high CP or ideal protein grades were added in sequential phases.    

4.3. Body Weight Gain (g) 

 Significant (P<0.05) differences in body weight gain (g) were observed both 

in lysine regimens and varieties. L3 indicated highest body weight gain followed by 

L2 and then L1 lysine regimens. However, the mean body weight (g) of Mushki was 

greater than Lakha, Mianwali and Peshawari varieties (Table 1). As far as, the 

interactions among lysine regimens and varieties are considered, Lakha variety 

depicted a significantly (P<0.05) higher body weight gain (g) with L3 lysine regimen 

than the other said varieties and regimens (Table 1). This escalation in weight gain 

might be owed to the fulfilment of bird’s lysine need rightly at the time when required 

and is parallel in lines with the work of Abbas et al. (2016) who reported the 

maximum weight gain in local-3 CBS fed with 3-phase lysine regimen and revealed 

that increase in weight gain with the treatment effect.  

In another study by Oliveira et al. (2013), it was shown that when digestible 

lysine levels were changed in bird’s diet by varying proportions of corn and soybean 

meal, a better weight gain and feed conversion was obtained. According to the 

findings of Mehmood et al. (2012), the improved body weight (g) was obtained from 

broilers when fed under 4-phase feeding program. Eits et al. (2003) also reported that 

the increase in body weight gain when feed with high CP or protein grades was 

offered in continuous phase. 
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4.4. Folds of Increase 

 Significant (P<0.05) differences were shown among lysine regimens and 

varieties in folds of increase with respect to body weight (g) of the previous week of 

Aseel birds (Table 2). The birds fed on lysine regimen L3 indicated higher folds of 

increase in body weight than L2 and L1 lysine regimens. Among varieties, the folds 

of increase in body weight was significantly higher in Mushki than Lakha, Mianwali 

and Peshawari varieties. The weekly folds of increase with respect to the previous 

week also showed an irregular trend. As far as, interactions among lysine regimens 

and four varieties are considered, Mushki variety showed a significantly (P<0.05) 

better folds of increase with L3 lysine regimen than the other varieties and regimens 

(Table 2). Present results might be due to the fulfilment of the lysine need of the bird 

rightly at the time when required and are in agreement with the results of Abbas et al. 

(2016). He showed that higher folds of increase in various CBS of Japanese quails fed 

on three-phase feeding program. Sahota et al. (2012) in his findings, also showed the 

maximum body weight in four-phase feeding regimen. The findings of Dozier et al. 

(2008a) also indicated the lysine requirement of 0.85% (total basis) based on NRC. 

(1994) to be insufficient for growth from 6
th

-8
th

 week of age for Ross x Ross 708 

broilers.   

4.5. Feed Conversion Ratio (FCR) 

Significant (P<0.05) differences were observed in mean feed conversion ratio 

among lysine regimens, whereas, the birds fed on lysine regimen L3 specified best 

FCR followed by L2 and then L1 (Table 2). Non-significant (P>0.05) differences in 

FCR were noted among Aseel varieties (Table 2). The better FCR (performance of 

feed) in L3 lysine regimen may be due to better growth rate which intern is attributed 

to the supply of the optimum dietary lysine levels as per developmental requirement 
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of the bird which resulted in the better performance of the birds. Abbas et al. (2016) 

also reported the improved FCR of Japanese quails in three-phase feeding lysine 

regimen. He also reported the significantly higher FCR in local-3 CBS in terms of its 

interaction with lysine regimens and similar results were also reported in Japanese 

quails during 0-3
rd

 weeks of age where improved FCR was observed when the birds 

were provided with feed manipulated in dietary CP level (Kaur et al., 2008). Jatoi et 

al. (2014) reported the significant (P<0.05) variation in mean FCR at 1
st
, 4

th
, 5

th
, 8

th
, 

9
th

, 11
th

 and 12
th

 weeks of age in four varieties of Aseel chicken might be due to the 

genetic effect among the different strains and varieties. Akram et al. (2014) also 

reported the impact of strain and varieties on FCR in Japanese quails.   

4.6. Feed Efficiency (FE) 

Mean six weeks feed efficiency of the Aseel birds showed a significant 

(P<0.05) difference in lysine regimens, the birds fed on lysine regimen L3 showed 

highest feed efficiency followed by L2 and L1. However, non-significant (P>0.05) 

differences in feed efficiency were observed among the varieties (Table 2). In terms 

of interaction among Lysine and Aseel varieties Lakha variety showed the better feed 

efficiency than other varieties and lysine regimens (Table 2). The better feed 

efficiency in L3 lysine regimen may be due to the increased growth rate which intern 

is attributed to the endowment of optimum dietary lysine levels as per developmental 

requirement of the bird with more efficacy.  

Abbas et al. (2016) depicted the same sort of results in his study on Japanese 

quails and reported that three-phase lysine regimen was better with respect to feed 

efficiency than two and one-phase, however, Mehmood et al. (2012) described that 

broilers could have improved feed efficiency when reared in four-phase feeding 

system.     
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4.7. Livability Percent (%) 

 Mean livability (%) of six weeks among Aseel birds was not significantly 

(P>0.05) different within lysine levels as well as with in varieties. In terms of 

interaction among Lysine regimens and Aseel varieties, Mushki and Peshawari 

varieties showed 100% livability with lysine regimen L3 conversely, Lakha variety 

showed the maximum livability (%) with both L1 and L2 lysine regimens (Table 2). It 

has been reported that protein synthesis and immune responses were decreased in 

chicken taking lysine deficient diets which resulted in more morbidity and mortality 

due to increased infection (Kidd et al., 1997; Konashi et al., 2000).  Moreover, Chen 

et al. (2003) had also proved that if the dietary lysine was inadequately taken by 

chicken, this may lead to decreased antibody responses and cell mediated immunity 

resulting in mortality of birds. The better livability (%) and decreased mortality in the 

present study may be attributed with the fulfilment of lysine requirement at a 

particular age and the genetic impact of the varieties or strains. Abbas et al. (2016) 

reported the complementary results of mortality (%) in his work on Japanese quails 

fed with different dietary lysine regimens.    

4.8. Economic Impact/Benefit 

The highest profit 12.88 (%) per chick was noted in L3 (1.5-1.3-1.1%) lysine 

regimen followed by 6.79 (%) in L2 (1.4-1.2 %) and then 2.10 (%) in L1 (1.3%) 

lysine regimen (Table 3).  The birds fed on L3 lysine regimen consumed more feed 

and lead to greater body weight in terms of meat so, more profit or income than those 

fed on L2 and L1 lysine regimens. The higher body weight/meat and economic 

efficiency of birds fed on L3 lysine regimen may be accredited to the fulfilment of 

bird’s nutrient requirement and lysine deposition which changed the protein profile of 

the bird and resulted in increased lean meat. The findings of this study are in 
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agreement with the results of Abbas et al. (2016) on Japanese quails where, he 

reported the best economic efficiency of Japanese quails in three-phase feeding lysine 

regimen. Lomeli et al. (2009) also reported the increased CP diet i.e. 24% in 1
st
 

fourteen days of age and then 21% CP diet in later stages saved protein expenditure in 

Japanese quails. 

Conclusion 

The results of the present study showed that Aseel birds in L3 (1.5%-1.3%-

1.1%) lysine regimen consumed the maximum feed and gained highest weight with 

improved FCR (performance of feed), feed efficiency (performance of birds to 

convert feed into meat) and resulted in maximum profit percent. Among the Aseel 

varieties, Mushki variety revealed the better growth performance in terms of weight 

gain, feed efficiency and FCR. As an interpretation of the results of the present study 

the three phase lysine regimen L3 should be preferred for initial growth improvement 

of Indigenous Aseel chicken varieties. 
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Chapter 3 

IMPACT OF DIFFERENT DIETARY LYSINE REGIMENS ON 

BLOOD BIOCHEMICAL PROFILE AND IMMUNE RESPONSE 

IN INDIGENOUS ASEEL VARIETIES 
 

1. INTRODUCTION 

With the growth of animal population, there is equal possibility of increased 

chances for multi-symptomatic diseases, unable to be detected by mere physical 

diagnosis. Conversely, the altered blood constituents might specify the physiological 

status in a real sense (Szabo et al., 2005). For instance, when the apparant structure of 

the cell membrane is lost under the influence of hypoxia or physical trauma, the 

degree of enzymes leakage into extracellular fluid may depict the extent of tissue 

lesion. Correspondingly, the excellence of dietary protein may be indicated through 

total blood protein (Alikwe et al., 2010), while glucose and triglycerides show that 

how much energy is available to maintain the physiological structure. The analysis of 

hematological and biochemical parameters is a diagnostic feature for determination of 

immune and genetic distinctiveness (Kral and Suchy, 2000). Likewise, basic 

information regarding inheritance or genetic factors can be obtained through blood 

biochemical profile and the particular genes responsible for the disease resistance can 

be identified and improved for their further use in conservation of concerned breeds 

(Sonaiya, 2007). The biochemical profiling of blood can help screen bird’s fitness and 

physiological status. Blood biochemical profiling is also interlaced with certain 

variables like breed, sex, age, feeding schedule, house management and stress level 

(Lloyd and Gibson, 2006). These kinds of analyses have been reported in a number of 

studies with respect to domestic birds, but are very rare with respect to broiler chicken 

and even rare for Aseel chicken. Domestic chicken represent the most practical model 
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of avian species for invulnerable response towards microbial infections and provide 

an abundant information to understand its great performance (Haunshi et al., 2011).  

Aseel is very well known indigenous chicken breed of Indo-Pak. The 

sovereignty of Aseel on other local breeds is due to its largest body structure, robust 

physique, endurance, hardiness, resistance against infections and diseases, high 

survivability and conserved genetic pool (Usman et al., 2014). Previously the main 

focus was to import the exotic or commercial strains and make them flourish and they 

are still being given more importance, while the native gold mines of genome are on 

the threshold level of extinction even prior to their recognition (Jatoi et al., 2014). It is 

inevitable to conserve and improve the native breeds unless an appropriate 

information regarding their physiological status and genetic integrity is made 

available. As there is inadequacy of proper reference ranges with respect to Aseel, the 

accessible data are based upon limited numbers, parameters and frequently outdated 

analytical approaches regarding the blood biochemistry of Aseel chicken. The present 

study was, therefore, designed to evaluate the comparative impact of three different 

dietary lysine regimens on blood biochemical profile and immune response in Lakha, 

Mianwali, Mushki and Peshawari varieties of indigenous Aseel.   

2. MATERIALS AND METHODS 

2.1. Experimental Site 

The current six week trial was carried out at ICGRC, Deptt. Of Poultry 

Production, University of Veterinary and Animal Sciences, Lahore. The experimental 

birds were kept, maintained following standard conditions for their health, care and 

wellbeing. The experimental site was also kept on visiting by departmental ethical 

committee. 
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2.2. Experimental Birds   

Day-old Aseel chicks (n=240) with 60/variety including 20 birds/treatment 

group were arbitrarily chosen. Three sub-groups of birds i.e., A, B, C having eighty 

birds in each were made and placed in identical blocks of three-tiered cages. 

2.3. Experimental Feed and Feeding 

These birds were offered three different dietary lysine regimens i.e., L1, L2 

and L3. Group A was offered L1 regimen having 1.3% lysine throughout the six 

weeks in one phase, while group B was offered L2 lysine regimen with 1.4 and 1.2% 

lysine from week 0-3 and 4-6, respectively in two phases. Group C was offered L3 

lysine regimen, wherein 1.5, 1.3 and 1.1% lysine was offered from week 0-2, 3-4 and 

5-6, respectively (Annexure I).  

2.4. Experimental Design 

These Aseel birds were kept within blocks under RCBD with factorial 

arrangement: 3 (lysine regimens) × 4 (Aseel varieties) × 20 (replicates) having one 

bird/replicate. These birds were placed in individual identical cage units kept in well 

exposed, open sided poultry house. These cage units were provided with non-fixed 

easily movable dropping trays and feeders as well as an ad-libitum supply of water 

through nipple drinking water system.  

2.5. Data Collection 

2.5.1. Sampling for blood biochemical profile 

After the end of week six, 72 Aseel birds comprising 18/variety including 6 

birds/treatment group were chosen and 3mL of sample blood/bird was taken out in 5 

mL separate disposable syringes from their brachial vein. Serum was extracted out 

from all of the blood samples and saved in chiller having -20 
o
C temperature. 

Biochemical analyses including glucose, total proteins with fractions i.e., albumin and 
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globulin, total lipids, total cholesterol, triglycerides, high density lipoproteins (HDL), 

low density lipoproteins (LDL), liver enzymes i.e., alanine aminotransferase (ALT), 

aspartate aminotransferase (AST), Alkaline phosphatase (ALP), creatinine 

phosphokinase (CPK), creatinine kinase, CK MB ( a myocardial/brain diemer)  and 

renal metabolites i.e., creatinine, urea, uric acid for renal function tests, were 

performed by means of commercially accessible kits (Bio chore (Pvt) Limited) and 

semi-automatic chemistry analyzer (Model 5010, Robert Riele GmbH &amp; Co KG. 

D-13467 Berlin, Germany). 

2.5.2. Sampling for titers against Newcastle disease virus (NDV) and Infectious 

bronchitis virus (IBV) 

Before one week of sample collection, intra-ocular vaccination against NDV 

and IBV was done by using La Sota and H 120 viral strains for titeration antibodies 

against Newcastle disease virus and Infectious bronchitis virus, respectively. For 

determination of antibody response against NDV, Hemagglutination inhibition 

technique (Beard, 1989), while, Enzyme-linked Immunosorbent antibody assay 

(ELISA) for IBV, respectively was applied (Munir et al., 2012) through commercially 

accessible kits. The expression of HI titers was made as log2 of the reciprocal of 

highest dilution of serum which resulted into HA inhibition.  

2.6. Statistical Analysis 

The data following analysis of homogeneity and uniformity was exposed to 

Analysis of Variance (two-way) and GLM procedure. Dietary lysine regimens, Aseel 

varieties and interactions among lysine regimens and Aseel varieties were observed as 

core effects. Treatment means were compared through DMR test (SAS Institute Inc., 

2002-03). All the tabulated data have been mentioned as means and their standard 

errors and the results were considered significant at P≤0.05.  



Chapter 3 Biochemical Profile & Immune Response  

 

45 

Following statistical model was employed: 

Yijk = µ + Bi + Tj + Bi × Tj + Ԑijk 

Where, 

Yijk = Dependent Variable 

µ = Population Mean 

Bi = Effect of i
th

 Block (i =1, 2, 3, 4; Lakha, Mushki, Mianwali, Peshawari) 

Tj = Effect of j
th

 Treatment (j = 1, 2, 3; dietary lysine regimens L1, L2, L3) 

Bi × Tj = Interaction Effect 

Ԑijk = Residual effect associated with k
th

 observation of j
th

 treatment in i
th

 block NID ~ 

0, σ
2
 

3. RESULTS 

3.1. Blood Biochemical Profile 

Lysine supplementation in 3-phased (L3) and 2-phased (L2) dietary regimens 

characterized a noteworthy (P≤0.05) response concerning the blood biochemical 

profile of Aseel. Table 1-3 represent mean values for different serum biochemical 

parameters, whereas, Table 4 and 5 display the enzymatic activities of liver enzymes 

and immune response against NDV, IBV, respectively, as affected by lysine 

regimens, Aseel varieties and their interactions. 

3.1.1. Glucose (mg/dL)  

Significant (P≤0.05) variations were observed among lysine regimens for 

glucose concentration. Significantly (P≤0.05) higher level of glucose 

(214.08±9.15mg/dL) was found in birds fed on L3 than in those fed on L1 

(174.33±3.97 mg/dL), and L2 (171.21±5.69 mg/dL) lysine regimens. Significant 

variations were also depicted by Aseel varieties for glucose concentration and 

Peshawari portrayed higher level of glucose (210.11±14.87mg/dL) than Mushki 
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(191.39±4.10 mg/dL), Lakha (172.83±3.82 mg/dL) and Mianwali (171.83±4.13 

mg/dL) varieties. However, in interactions among lysine regimens and Aseel 

varieties, Peshawari showed higher glucose level (284.33±8.71 mg/dL) with L3 than 

other varieties and regimens, while Mianwali (149.17±0.65) showed the lowest level 

with L1 lysine regimen (Table 1). 

3.1.2. Total protein, albumin and globulin (g/dL) 

Significant (P≤0.05) variations were observed among lysine regimens for total 

protein, albumin and globulin concentrations. Total protein (4.13±0.16g/dL) and 

globulin (2.93±0.15g/dL) were found highly significant (P≤0.05) in L3 than L2 and 

L1. Whereas, albumin was highest in L1 (1.41±0.03 g/dL) followed by L2 (1.31±0.02 

g/dL) and L3 (1.19±0.03 g/dL). Among Aseel varieties, significant (P≤0.05) 

variations were specified in albumin, wherein all three varieties i.e., Mianwali 

(1.38±0.04g/dL), Mushki (1.33±0.03g/dL) and Peshawari (1.31±0.03g/dL) except 

Lakha (1.19±0.03g/dL), presented higher serum albumin level. However, among 

Aseel varieties, non-significant variations were observed for total protein and globulin 

concentrations. As far as, interactions among lysine regimens and varieties are 

concerned, Peshawari variety showed higher total protein (4.33±0.33 g/dL) and 

globulin (3.13±0.31g/dL) with L3, while, albumin (1.57±0.04g/dL) was higher in 

Mianwali with L1 and lowest (1.20±0.04g/dL) in Peshawari with L3 lysine regimen 

(Table 1).  

3.1.3. Creatinine, urea and uric acid (mg/dL) 

Significant (P≤0.05) variations were observed among lysine regimens for 

serum creatinine, urea and uric acid concentrations. Significantly higher (P≤0.05) 

creatinine (0.40±0.01mg/dL), urea (4.77±0.06mg/dL) and uric acid (3.56±0.04mg/dL) 

levels were observed in L1 than L2 and L3 lysine regimens, whereas, birds of 
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Peshawari (4.89±0.04 mg/dL) and Mushki (4.80±0.05 mg/dL) revealed significantly 

higher (P≤0.05) urea level than other two varieties. But, non-significant variations 

were shown by varieties for serum creatinine and uric acid levels. As far as, 

interactions between lysine regimens and varieties are concerned, significant 

differences were perceived and highest creatinine (0.42±0.02mg/dL), urea 

(5.07±0.04mg/dL) and uric acid (3.64±0.07mg/dL) concentrations were specified by 

birds of Mianwali, Peshawari and Mushki varieties, respectively with L1 lysine 

regimen, while lowest by Peshawari (0.28±0.03mg/dL) for creatinine and Mianwali 

for both urea (4.33±0.04mg/dL) and uric acid (3.26±0.07mg/dL) with L3 lysine 

regimen (Table 2). 

3.1.4. Cholesterol, triglycerides, HDL and LDL (mg/dL) 

Significant influence of lysine regimens was observed in cholesterol, 

triglycerides and HDL as lowest cholesterol (16.33±0.68mg/dL), highest triglycerides 

(91.54±5.58mg/dL) and HDL (34.13±2.54mg/dL) were displayed by L3. While, non-

significant variations were observed in LDL levels among lysine regimens.  

However, significant (P≤0.05) variations in cholesterol, triglycerides and HDL 

biochemical parameters were displayed among Aseel varieties, wherein, birds of 

Lakha variety showed highest levels of triglycerides (107.17±5.49mg/dL) and HDL 

(43.39±1.68mg/dL). Furthermore, Mushki displayed higher levels of serum 

cholesterol (21.17±0.36mg/dL), and LDL (18.61±1.55mg/dL) levels than other 

varieties. Lakha variety displayed highest cholesterol (19.78±0.38mg/dL) 

triglycerides (107.17±5.49mg/dL) and HDL (43.39±1.68mg/dL) levels.  

Among interactions between lysine regimens and Aseel varieties, Mianwali 

depicted highest cholesterol (24.00±2.61mg/dL) in L1, while, Lakha depicted highest 
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triglycerides (132.83±5.46mg/d/L) and HDL (49.17±1.08mg/dL) with L3 lysine 

regimen than other varieties and regimens (Table 3). 

3.1.5. ALT, AST, ALP, CPK and CK MB (U/L) 

All serum enzymes except CPK showed significant (P≤0.05) variations with 

respect to lysine regimens, wherein levels of ALT (6.52±0.05U/L) and AST 

(214.92±3.13U/L) were higher in both L1 and in L2 (6.43±0.05, 207.71±2.62U/L, 

respectively) than in L3 (6.25±0.04, 190.83±2.66U/L). However, levels of both ALP 

(2053.38±91.10U/L) and CK MB (1619.21±123.13U/L) were higher in L1 than L2 

and L3 lysine regimen. Non-significant variations were observed for CPK level 

among lysine regimens. Among Aseel varieties, birds of Mushki variety showed a 

significantly higher level of ALP (1977.28±88.99U/L), CPK (1865.94±68.61U/L) and 

CK MB (1673.22±113.74U/L) than other varieties. Significantly higher (P≤0.05) 

levels of ALT (6.64±0.07U/L) by Peshawari, while, AST by both Lakha 

(222.00±2.92U/L) and Mianwali (220.33±9.79U/L) varieties were displayed in 

interaction with L1 regimen. However, significantly higher ALP 

(2130.67±190.89U/L), CPK (1914.83±144.41U/L) and CK MB (2206.83±104.40U/L) 

levels were shown by Mushki variety in interaction with L1lysine regimen (Table 

4&5).  

3.2. Antibody Response to NDV and IBV 

Significant variations were observed in lysine regimens for antibody titer 

against NDV and IBV and L3 reflected significantly (P≤0.05) elevated antibody titer 

against NDV and IBV than L2 and L1. Among Aseel varieties, Lakha and Peshawari 

both showed higher antibody titer against NDV and IBV than Mianwali and Mushki 

varieties. Among interactions between dietary lysine regimens and Aseel varieties, 
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higher antibody titer against ND and IB vaccine was depicted by Lakha variety with 

L3 while lowest by Mushki with L1 lysine regimen (Table 6).  
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Table 1: Effect of lysine regimens, Aseel varieties and their interactions on glucose, 

total proteins and fractions in indigenous Aseel varieties at 6
th 

week of age 

              Parameters                                             

 

Variables 

Glucose 

(mg/dL) 

Total 

Proteins 

(g/dL) 

Globulin 

(g/dL) 

Albumin 

(g/dL) 

Lysine Regimens 

1.3% (L1) 174.33±3.97
b
 3.50±0.10

b
 2.09±0.10

b
 1.41±0.03

a
 

1.4-1.2% (L2) 171.21±5.69
b
 3.96±0.09

b
 2.65±0.10

a
 1.31±0.02

b
 

1.5-1.3-1.1% (L3) 214.08±9.15
a
 4.13±0.16

a
 2.93±0.15

a
 1.19±0.03

c
 

Verities 

Lakha 172.83±3.82
b
 3.72±0.16 2.53±0.15 1.19±0.03

b
 

Mianwali 171.83±4.13
b
 3.94±0.15 2.56±0.17 1.38±0.04

a
 

Mushki 191.39±4.10
ab

 3.94±0.13 2.61±0.14 1.33±0.03
a
 

Peshawari 210.11±14.87
a
 3.83±0.19 2.52±0.20 1.31±0.03

a
 

Lysine Regimens ×  Varieties 

1.3 % 

(L1) 

Lakha 164.83±1.35
de

 3.33±0.21
b
 2.10±0.19

cd
 1.23±0.04

cd
 

Mianwali 149.17±0.65
e
 3.67±0.21

ab
 2.10±0.23

cd
 1.57±0.04

a
 

Mushki 187.17±1.35
cd

 3.67±0.21
ab

 2.23±0.22
bcd

 1.43±0.02
b
 

Peshawari 196.17±3.54
bc

 3.33±0.21
b
 1.92±0.24

d
 1.42±0.06

b
 

1.4-1.2 

% (L2) 

Lakha 176.33±11.09
cd

 4.00±0.00
ab

 2.73±0.03
abcd

 1.27±0.03
cd

 

Mianwali 182.50±4.12
cd

 4.00±0.26
ab

 2.68±0.27
abcd

 1.32±0.03
bcd

 

Mushki 176.17±5.38
cd

 4.00±0.00
ab

 2.65±0.02
abcd

 1.35±0.02
bc

 

Peshawari 149.83±17.34
e
 3.83±0.31

ab
 2.52±0.30

abcd
 1.32±0.04

bcd
 

1.5-1.3-

1.1 % 

(L3) 

Lakha 177.33±2.16
cd

 3.83±0.40
ab

 2.75±0.36
abcd

 1.08±0.06
e
 

Mianwali 183.83±1.40
cd

 4.17±0.31
ab

 2.90±0.31
abc

 1.27±0.03
cd

 

Mushki 210.83±3.94
b
 4.17±0.31

ab
 2.95±0.31

ab
 1.22±0.05

cd
 

Peshawari 284.33±8.71
a
 4.33±0.33

a
 3.13±0.31

a
 1.20±0.04

d
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 2: Effect of lysine regimens, Aseel varieties and their interactions on various 

blood biochemicals (mg/dL) in indigenous Aseel varieties    

Parameters 

Variables  

Creatinine 

 

Urea 

 
Uric Acid 

 

Lysine Regimens 

1.3 %(L1) 0.40±0.01
a
 4.77±0.06

a
 3.56±0.04

a
 

1.4-1.2% (L2) 0.36±0.01
ab

 4.60±0.05
b
 3.34±0.03

b
 

1.5-1.3-1.1% (L3) 0.35±0.02
b
 4.56±0.05

b
 3.32±0.03

b
 

Varieties 

Lakha  0.35±0.02 4.48±0.04
b
 3.39±0.05 

Mianwali 0.40±0.01 3.35±0.05
b
 3.35±0.05 

Mushki 0.37±0.01 4.80±0.05
a
 3.46±0.05 

Peshawari 0.36±0.02 4.89±0.04
a
 3.42±0.04 

Lysine Regimens × Varieties 

1.3% (L1) Lakha  0.37±0.02
ab

 4.65±0.06
c
 3.52±0.12

abc
 

Mianwali 0.42±0.02
a
 4.47±0.07

d
 3.51±0.09

abc
 

Mushki 0.40±0.03
ab

 4.92±0.07
ab

 3.64±0.07
a
 

Peshawari 0.40±0.04
ab

 5.07±0.04
a
 3.57±0.03

ab
 

1.4-1.2% (L2) Lakha  0.32±0.03
bc

 4.36±0.05
d
 3.33±0.06

cde
 

Mianwali 0.40±0.03
ab

 4.45±0.05
d
 3.28±0.04

de
 

Mushki 0.35±0.02
abc

 4.84±0.07
b
 3.39±0.07

bcde
 

Peshawari 0.38±0.03
ab

 4.76±0.04
bc

 3.36±0.07
bcde

 

1.5-1.3-

1.1%(L3) 

Lakha  0.37±0.03
abc

 4.43±0.03
d
 3.34±0.07

cde
 

Mianwali 0.38±0.03
ab

 4.33±0.04
d
 3.26±0.07

e
 

Mushki 0.35±0.02
abc

 4.63±0.04
c
 3.35±0.05

bcde
 

Peshawari 0.28±0.03
c
 4.86±0.08

b
 3.32±0.05

cde
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 3: Effect of lysine regimens, Aseel varieties and their interactions on lipids and 

fractions (mg/dL) in indigenous Aseel varieties 

           Parameters 

Variables 

Cholesterol Triglycerides HDL LDL 

Lysine (%) 

1.3% (L1) 22.42±0.83
a
 64.21±3.50

c
 22.63±2.73

c
 13.79±1.26 

1.4-1.2% (L2) 19.42±0.63
b
 79.08±4.20

b
 29.13±2.49

b
 13.79±1.09 

1.5-1.3-1.1% (L3) 16.33±0.68
c
 91.54±5.58

a
 34.13±2.54

a
 13.25±0.72 

Verities 

Lakha 19.78±0.38
a
 107.17±5.49

a
 43.39±1.68

a
 12.22±0.67

b
 

Mianwali 17.44±1.43
b
 85.83±1.81

b
 35.78±1.27

b
 10.44±0.68

b
 

Mushki 21.17±0.36
a
 55.83±2.12

c
 14.33±1.32

d
 18.61±1.55

a
 

Peshawari 19.17±1.22
ab

 64.28±2.82
d
 21.00±2.00

c
 13.17±0.66

b
 

Lysine (%) ×  Varieties 

1.3% (L1) Lakha 21.00±0.37
abc

 81.50±3.03
de

 35.83±2.56
bc

 11.67±0.76
b
 

Mianwali 24.00±2.61
a
 79.00±1.53

de
 34.33±1.76

bc
 9.67±0.42

b
 

Mushki 22.33±0.67
ab

 47.33±1.76
g
 9.50±1.12

g
 21.50±3.12

a
 

Peshawari 22.33±2.08
ab

 49.00±1.93
g
 10.83±1.25

g
 12.33±1.43

b
 

1.4-1.2% 

(L2) 

Lakha 20.00±0.37
bc

 107.17±2.10
b
 45.17±1.51

a
 10.67±1.33

b
 

Mianwali 14.83±0.60
d
 86.50±1.67

cd
 33.67±0.92

cd
 11.50±0.92

b
 

Mushki 21.17±0.48
abc

 54.33±1.52
g
 14.33±2.12

fg
 20.00±2.73

a
 

Peshawari 21.67±0.76
abc

 68.33±0.56
f
 23.33±0.56

e
 13.00±0.97

b
 

1.5-1.3-

1.1% (L3) 

Lakha 18.33±0.71
c
 132.83±5.46

a
 49.17±1.08

a
 14.33±0.88

b
 

Mianwali 13.50±0.76
d
 92.00±3.37

c
 39.33±2.96

b
 10.17±1.83

b
 

Mushki 20.00±0.37
bc

 65.83±2.32
f
 19.17±1.64

ef
 14.33±1.31

b
 

Peshawari 13.50±0.76
d
 75.50±1.41

e
 28.83±2.26

d
 14.17±1.05

b
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 

HDL: High density lipoproteins; LDL: Low density lipoproteins 
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Table 4: Effect of lysine regimens, Aseel varieties and their interactions on serum 

enzymes (U/L) in indigenous Aseel varieties 

                       Parameters                             

Variables 

ALT AST ALP 

Lysine (%) 

1.3 (L1) 6.52±0.05
a 
 214.92±3.13

a
 2053.38±91.10

a
 

1.4-1.2 (L2) 6.43±0.05
a
 207.71±2.62

a
 1777.58±45.65

b
 

1.5-1.3-1.1 (L3) 6.25±0.04
b
 190.83±2.66

b
 1767.58±48.63

b
 

Varieties 

Lakha 6.38±0.08 205.72±5.42 1854.06±55.45
ab

 

Mianwali 6.47±0.04 205.56±4.38 1724.72±61.04
b
 

Mushki 6.36±0.05 204.78±2.71 1977.28±88.99
a
 

Peshawari 6.39±0.06 201.89±3.20 1908.67±67
ab

 

Lysine Levels (%) × Varieties 

1.3 (L1) Lakha 6.50±0.13
abcd

 222.00±2.92
a
 2087.17±221.08

ab
 

Mianwali 6.58±0.08
abc

 220.33±9.79
a
 1847.67±165.92

abc
 

Mushki 6.36±0.12
cd

 208.83±4.85
abc

 2130.67±190.89
a
 

Peshawari 6.64±0.07
a
 208.50±4.52

abc
 2148.00±167.85

a
 

1.4-1.2 

(L2) 

Lakha 6.63±0.10
ab

 218.00±4.59
ab

 1678.17±48.71b
c
 

Mianwali 6.48±0.08
abcd

 203.17±2.61
bcd

 1632.67±48.30
c
 

Mushki 6.37±0.05
bcd

 203.17±5.33
bcd

 2049.33±101.41
abc

 

Peshawari 6.25±0.07
d
 206.50±6.34

abcd
 1750.17±47.49

abc
 

1.5-1.3-1.1 

(L3) 

Lakha 6.02±0.06
e
 177.17±4.90

e
 1796.83±60.30

abc
 

Mianwali 6.35±0.03
cd

 193.17±4.21
cd

 1693.83±56.85
bc

 

Mushki 6.35±0.07
cd

 202.33±4.20
bcd

 1751.83±134.68
abc

 

Peshawari 6.27±0.07
d
 190.67±2.33

de
 1827.83±128.33

abc
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline Phosphatase 
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Table 5: Effect of lysine regimens, Aseel varieties and their interactions on serum 

enzymes (U/L) in indigenous Aseel varieties 

                        Parameters                             

Variables 

CPK  CK MB 

Lysine (%) 

1.3 (L1) 1621.50±68.13 1619.21±123.13
a
 

1.4-1.2 (L2) 1650.50±39.90 1168.00±32.36
b
 

1.5-1.3-1.1 (L3) 1631.21±53.02 1238.42±67.50
b
 

Varieties 

Lakha 1532.22±55.45
b
 998.22±42.55

b
 

Mianwali 1634.83±33.80
b
 1535.39±97.69

a
 

Mushki 1865.94±68.61
a
 1673.22±113.74

a
 

Peshawari 1504.61±51.63
b
 1160.67±69.79

b
 

Lysine Levels (%) × Varieties 
1.3 (L1) Lakha 1389.67±120.93

c
 837.17±74.12

f
 

Mianwali 1663.00±68.09
abc

 2027.67±47.19
a
 

Mushki 1914.83±144.41
a
 2206.83±104.40

a
 

Peshawari 1518.50±121.89
c
 1405.17±162.56

bc
 

1.4-1.2 (L2) Lakha 1570.83±39.80
bc

 995.17±20.75
def

 

Mianwali 1589.50±13.89
bc

 1298.67±57.19
bc

 

Mushki 1849.50±110.59
ab

 1247.00±57.97
cd

 

Peshawari 1592.17±68.30
bc

 1131.17±36.02
cde

 

1.5-1.3-1.1 

(L3) 

Lakha 1636.17±92.87
abc

 1162.33±44.34
cde

 

Mianwali 1652.00±78.72
abc

 1279.83±138.22
c
 

Mushki 1833.50±119.12
ab

 1565.83±148.71
b
 

Peshawari 1403.17±63.51
c
 945.67±23.98

ef
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 

CPK: Creatinine phospho kinase; CK MB: Creatinine kinase (dimer) 
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Table 6: Newcastle disease (ND) and infectious bronchitis (IB) titer means, for the 

main and interactive effects of different dietary lysine regimens and Aseel chicken 

varieties  

                        Parameters                             

Variables 

          ND 

 (HI titer, log2)
2
 

           IB 

(ELISA titer )
3
 

Lysine (%) 

1.3 (L1) 10.44±0.49
b
 3212.19±90.12

b
 

1.4-1.2 (L2) 11.74±0.57
b
 3238.00±72.85

b
 

1.5-1.3-1.1 (L3) 13.28±0.49
a
 3484.89±66..26

a
 

Varieties 

Lakha 12.76±0.80
a
 3499.70±55.39

a
 

Mianwali 11.32±0.60
ab

 3295.30±83.44
ab

 

Mushki 10.64±0.54
b
 3128.11±102.75

b
 

Peshawari 12.56±0.54
a
 3323.68±105.00

ab
 

Lysine Levels (%) × Varieties 
1.3 (L1) Lakha 10.74±1.43

cd
 3486.56±69.21

ab
 

Mianwali 10.48±0.51
cd

 3327.45±151.33
abc

 

Mushki 8.70±0.79
d
 2917.93±176.64

c
 

Peshawari 11.85±0.71
bc

 3116.83±231.72
bc

 

1.4-1.2 (L2) Lakha 11.54±1.04
bcd

 3322.93±106.19
abc

 

Mianwali 12.33±1.74
bc

 3193.59±142.19
bc

 

Mushki 11.55±0.99
bcd

 3129.17±203.36
bc

 

Peshawari 11.52±0.89
bcd

 3306.31±140.01
abc

 

1.5-1.3-1.1 

(L3) 

Lakha 16.00±0.45
a
 3689.60±41.59

a
 

Mianwali 11.16±0.30
cd

 3364.85±156.86
abc

 

Mushki 11.67±0.48
bcd

 3337.22±132.46
abc

 

Peshawari 14.31±0.89
ab

 3547.91±143.11
ab

 
Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
2
HI antibody titer articulated as log2 geometric means (HI titers ± standard errors) 

3
ELISA antibody titer to IBV expressed as ELISA titers ± standard errors 
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4. DISCUSSION 

4.1. Blood Biochemical Profile 

4.1.1. Glucose (mg/dL) 

Birds fed on L3 presented higher (P≤0.05) serum glucose level than L2 and L1 

which specified that L3 can provide more instant energy as higher glucose within the 

normal range portrays the available energy for metabolic activities. Among Aseel 

varieties, Peshawari variety showed more glucose level than Mushki, Mianwali and 

Lakha varieties which may be due to the dwarf physical posture (Ibrahim et al., 

2012). Moreover, the genetic impact of strains and varieties can also affect the level 

of glucose and other blood biochemicals (Dutta et al., 2013).  

4.1.2. Total protein, albumin and globulin (g/dL) 

Total protein and globulin were higher in L3 followed by L2 and L1, while 

albumin was highest (P≤0.05) in L1 than L2 and L3. Significant variations were 

observed among varieties in albumin level, wherein, Mianwali, Mushki and 

Peshawari varieties displayed higher level of albumin than Lakha, while, they all were 

non-significantly different among themselves. Significantly higher total protein and 

fractions (albumin) were found when lysine was supplemented according to NRC 

standards in the diet of broilers (Faluyi et al., 2015). It was also reported that serum 

total protein content increased when lysine was increased in the diet of broiler 

breeders (Sahir et al., 2006). A study on red-legged partridge females has shown that 

plasma greatly depended upon dietary protein and its decreased value was observed 

when birds were offered poor dietary protein (Rodriguez et al., 2005). The present 

findings of serum total protein and fractions indicated that lysine supplementation in 

phases is more better to provide energy for enhanced growth and metabolism, while 

L3 provided the lysine rightly as per growth requirement of bird. 
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4.1.3. Creatinine, urea and uric acid (mg/dL) 

Birds fed on L3 and L2 had significantly lower values of serum creatinine, 

urea and uric acid than L1, whereas, among varieties, birds of both Peshawari and 

Mushki showed significantly lower urea level than other varieties. As serum 

creatinine is an intramuscularly found waste product of creatinine phosphate, its 

accumulation causes increase in muscle mass and related physiological and behavioral 

changes in birds (Ladokun et al., 2008).  The lower values of creatinine, urea and uric 

acid in L3 may be due to the supply of lysine rightly as per growth requirement of 

birds. Moreover, serum creatinine urea and uric acid values depend upon age, species, 

quality and quantity of dietary protein (Simaraks et al., 2004). Genetic impact of 

varieties and strains is also a consistent argument to justify the variations in the serum 

values of these biochemicals (Dutta et al., 2013).  

4.1.4. Cholesterol, triglycerides, HDL and LDL (mg/dL) 

Serum cholesterol was significantly lowest in L3 followed by L2 and L1 

while, birds of Mianwali variety showed its lower level than other varieties. As 

decrease in cholesterol (hypocholesterolemia) is allied with dietary components of 

feed, species, sex and age (Toghyani et al., 2010) and dietary lysine in suitable 

proportions acts as antioxidant agent to lower the cholesterol (Al-Beitawi and El-

Ghousein, 2008). The protein supplementation in feed also acted as 

hypocholesterolemic factor to decrease serum cholesterol by its augmented 

degradation and lower synthesis (Vik et al., 2015).  L3 regimen and Lakha variety 

shown remarkably highest level of serum HDL followed by L2, L1 and Mianwali, 

Peshawari, Mushki varieties, respectively. Serum LDL was lower (numerically but 

not statistically) in L3 than L2 and L1 and was statistically higher in Mushki than 

other varieties. Triglycerides were significantly highest in L3 and Lakha followed by 
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L2 and L1 lysine regimen and Mianwali, Mushki and Peshawari varieties, 

respectively. As triglycerides are main organic components which act as important 

primary energy source for metabolic activities of body. The present outcomes of 

serum triglycerides may be interrelated to the nutritional effect (lysine 

supplementation) rather than genetic factor (Ladokun et al., 2008; Rehman et al., 

2016). Etim et al. (2014) also defined the nutrition as main non-genetic factor 

amongst environment, anxiety, behaviour and physiological condition of birds that 

affect triglycerides value. It was also found in a study on growing pigs that when 

dietary lysine was augmented, serum triglycerides were also improved (Zeng et al., 

2013).  

4.1.5. ALT, AST, ALP, CPK and CK MB (U/L) 

Birds fed on L3 exposed significantly lower values of ALT and AST than L2 

and L1 which in turn were not significantly dissimilar by themselves, while serum 

ALT and AST values showed non-significant variations among varieties. Both of 

these enzymes are important gages of acute liver diseases and are linked with 

pathophysiological index of liver malfunctioning. Thus, highly increased values of 

these enzymes into blood stream validate the liver dysfunction. The values of ALT 

and AST enzymes, in the present study, are within the normal range and reveal the 

normal action of liver and hence the normal fitness status of Aseel birds. Serum ALP 

and CK MB values were also significantly exaggerated by lysine regimens and were 

lower in L3 than L2 and L1, while CPK varied non-significantly with respect to lysine 

regimens. Among varieties, significant variations were portrayed by Mushki in ALP, 

CPK and CK MB values than other varieties. The values of ALT, AST, ALP and CPK 

are lower in contrast with values of those found in a study on broiler chicks fed with 

single cell protein mixed in basal diet at the rate of 10% of dry mass (Yakoub et al., 
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2011). The present results of serum enzymes show the normal function of liver and 

kidney and L3 proved to be the best to provide the lysine as per growth necessities of 

birds satisfying the better health and body activity.  

4.2. Antibody Response to NDV and IBV 

There always exists probability of disease encounters in poultry procedures. 

The bird’s immune and humoral system remains involved to adjust itself against the 

disease condition and environmental stresses, so, nutritional components may be 

enhanced at that time. Now a days, much attention is being given to improve the 

quality of poultry nutrition by supplementing the feed with various synthetically 

available micronutrients to improve the bird’s immunity against the infections and 

epidemic diseases. As native Aseel chicken is hereditarily very robust and disease 

impervious, the present study was undertaken to explore the effect of different dietary 

lysine regimens on their immune response in the form of titer against NDV and IBV.  

The birds fed on L3 showed higher antibody response towards NDV and IBV 

than those fed on L2 and L1, furthermore, Peshawari as well as Lakha accomplished 

better in perspective of immune response. According to present study, L3 might have 

provided the lysine content as idyllic requirement of Aseel birds than L2 and L1 

lysine regimens. Bouyeh (2012) also reported the increased immune response of 

broilers under the influence of enhanced lysine supplementation in feed more than 

NRC recommendations. The improved immune response by adding lysine in poultry 

feed was also perceived in another study (Eduardo et al., 2009). It was also 

demonstrated that when diets poor in lysine content are offered to broilers, their 

humoral (evaluated in the form of ND titer against ND vaccination) as well as cell-

mediated immune response was declined (Chen et al., 2003). 
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Conclusion 

The results of the present study revealed that L3 (1.5%-1.3%-1.2%) lysine 

regimen has a positive effect on various blood biochemicals of indigenous Aseel 

chicken, predominantly on serum glucose, total protein and fractions (globulin), total 

cholestrol, high density lipoprotein, triglycerides, enzymes (ALT, AST) and antibody 

titer against NDV and IBV. While, Lakha and Peshawari varieties exposed an overall 

better-quality picture of their blood biochemical profile and immune response towards 

ND and IB vaccine.  
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Chapter 4 

EFFECT OF DIFFERENT DIETARY LYSINE REGIMENS ON 

SLAUGHTER AND CARCASS CHARACTERISTICS OF 

INDIGENOUS ASEEL VARIETIES 

 
1. INTRODUCTION 

Poultry production is renowned by its fast reproduction rate, short production 

time, higher feed efficiency and biomass per unit area of the land (Mekonnen, 2007). 

Production rate and cost of production are highly dependent upon nutrition as it 

covers 75-80 % of the total cost. Of this cost of production, 30 % is being paid out on 

protein in feed (Coon, 2002). The maximum budgetary return could be obtained even 

from the largest bird if its ration fulfills its requirement for the essential amino acids 

(Mukhtar et al., 2007). Poultry feed mainly constitute cereals grains, which have 

deficiency of certain amino acids. Among these most limiting sulfur amino acids, 

lysine is the second one after methionine, inevitable to be used in feed formulation 

(Sibbald and Wolynetz, 1986).  

Lysine is used as reference amino acid for other sulfur amino acids while 

creating “ideal balance” and is mainly concerned as enhancer for growth and carcass 

(Corzo et al., 2002).  Hurwitz et al. (1998) reported that lysine resulted in maximum 

weight gain when used as supplement in protein feed. Lysine is mandatory for gaining 

ideal weight, feed efficiency and is also required for improving breast meat as it 

represents 60 percent of edible protein of broiler meat (Barboza et al., 2000; Labadan 

et al., 2001). Though, amino acids are the basic requirements for muscle growth and 

lysine part in breast muscle is generally higher than any other amino acid. The 

inadequacy of lysine in feed has been found to be involved in reduced breast meat 

yield than other body muscles, thus its supplementation for perfect improvement of 
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increasing threat of socio-economic issues concerning the bird’s welfare as is caused 

by intensive farming, there is an emerging trend towards the diversification and 

versatility of poultry production systems like free range or pasture feeding (Sundrum, 

2001).  In spite of the fact that customers are of the will to pay low costs for poultry 

meat, they are progressively being attracted towards products that they see as 

naturally created or ecologically well supportive and well balanced with the welfare 

of the birds (Fanatico et al., 2007).  

The utilization of commercially available strains is being discouraged for 

welfare issues and chickens with a moderate growth rate are favored for broad 

production systems. They demonstrate "natural" interactive patterns with full benefit 

of broad rearing systems and are more adaptable, whereas, the rapidly growing meat 

type chicken portray a very low level of adjustment and resistance towards the natural 

habitat (Reiter and Bessei, 1996). In spite of a high retail cost than traditional poultry 

products, these sorts of chicken have raised active attention in state markets.  

The local breeds of chicken are also being given attention and are being well-

maintained in many countries of the world especially due to their unique carcass and 

meat quality traits (Zanetti et al., 2010). There is an increasing trend towards the 

native breeds since the last decade as the conservation of biodiversity has become the 

most important challenge for the international scientific community (FAO, 2009). The 

indigenous Aseel of Pakistan is unique in its physique and stamina to be equally 

adaptable in all sorts of environments and is an excellent source of animal protein but 

its rearing is getting less important due to high inputs and low production potential. 

Keeping in view the importance of Aseel chicken and lysine amino acid, a study was 

planned to enhance the initial growth and the carcass yield of indigenous Aseel 

varieties following their supplementation with different dietary lysine regimens.   
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2. MATERIALS AND METHODS 

2.1. Experimental Site 

The present experiment was conducted at Indigenous Chicken Genetic 

Resource Center (ICGRC), UVAS, Lahore, by keeping in view the standard 

instructions for the care and welfare of the experimental birds.  

2.2. Experimental Birds 

For this experiment, 240 day-old chicks including 60 from each of the four 

varieties i.e., Lakha, Mianwali, Mushki and Peshawari, were arbitrarily selected and 

divided into three sub-groups A, B and C, with 80 birds in each.  

2.3. Experimental Feed and Feeding 

These birds were offered three lysine regimens i.e., L1 constituting 1.3% 

lysine from 0-6
th

 week in one phase to group A, and L2 containing1.4-1.2 % lysine, 

where 1.4% lysine was offered from 0-3
rd

 week and 1.2% lysine from 4-6
th

 week in 

two phases to group B, while, L3 lysine regimen having 1.5%, 1.3%, 1.1% lysine was 

offered from 0-2
nd

, 3-4
th

 and 5-6
th

 week, respectively in three phases to group C 

(Annexure I).  

2.4. Experimental Design 

These bird were placed in standard conditions in blocks under Randomized 

Complete Block Design (RCBD) with a factorial arrangement of 3 (lysine 

regimens/treatments) × 4 (varieties) × 20 (replicates) with one bird in each replicate. 

Afterwards, all these birds were equally offered the normal broiler grower feed.  

2.5. Data Collection 

2.5.1. Sampling for slaughter and carcass characteristics 

At the end of eighteenth week, 72 birds including 18 birds from each of the 

four varieties with 6 birds from each treatment group were randomly taken to evaluate 
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the slaughter and carcass traits. These birds were subjected to fast for twelve hours 

and then were weighed to calculate the pre-slaughter weight or final live body weight 

and then slaughtered according to Halal Muslim method. After complete blood flow, 

the birds were again weighed to calculate the post-slaughter weight. These birds were 

then defeathered and their head and shanks were separated from the main body to 

measure the dressed weight, whereas, skin was kept intact for supporting the internal 

organs. The selected slaughter and carcass traits i.e., post slaughter weight (g), carcass 

weight (g), carcass yield (percent of final live body weight), head, shanks, liver, 

gizzard (filled with and empty from contents), heart and lungs weight (g) were 

calculated. The intestinal weight (g) and intestinal length (cm) was also measured and 

noted. Among carcass traits, neck weight as well as breast and thigh yields were taken 

as percent of carcass weight. 

2.6. Statistical Analysis 

The collected data were analyzed by SAS (Statistical Analysis System, version 

9.1) software through two-way ANOVA (Analysis of Variance) technique and results 

were expressed as means and their standard errors. The treatment means were 

compared by Duncan’s Multiple Range (DMR) test (Duncan, 1955) and were 

considered as significant at P≤0.05. Following statistical model was employed: 

Yijk = µ + Bi + Tj + Bi × Tj + Ԑijk 

Where, 

Yijk = Dependent Variable 

µ = Population Mean 

Bi = Effect of i
th

 Block (i =1, 2, 3, 4; Lakha, Mushki, Mianwali, Peshawari) 

Tj = Effect of j
th

 Treatment (j = 1, 2, 3; dietary lysine regimens L1, L2, L3) 

Bi × Tj = Interaction Effect 

Ԑijk = Residual effect associated with k
th

 observation of j
th

 treatment in i
th

 block NID ~ 

0, σ
2
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3. RESULTS 

3.1. Slaughter and Carcass Characteristics 

3.1.1. Pre-slaughter or final live body weight (g) 

The present study showed significant variations in different lysine regimens 

and significantly (P≤0.05) increased pre-slaughter (1794.21±57.91g) or final live 

weight before slaughtering was observed in Lysine regimen L3 as compared to 

1583.00±45.64, 1540.04±40.57 g in L2 and L1, respectively. Non-significant 

variations were observed among Aseel varieties for pre-slaughter weight (g), 

however, 1669.67±45.89, 1652.33±42.28, 1618.28±78.59 and 1616.06±74.07g of pre-

slaughter weight (g) were depicted by Mushki, Peshawari, Lakha and Mianwali 

varieties, respectively. As far as, interactions between lysine regimens and Aseel 

varieties are concerned, significantly (P≤0.05) highest pre-slaughter weight 

(1853.83±168.10g) was observed in Mianwali variety with L3 lysine regimen, while, 

lowest pre-slaughter weight (1450.00±39.54g) was also depicted by birds of Mianwali 

variety with L1 lysine regimen (Table 1) 

3.1.2. Post-slaughter weight (g) 

Significant (P≤0.05) variations were observed in different lysine regimens and 

significantly (P≤0.05) increased post-slaughter weight (1704.50±55.02g) or weight 

after slaughtering and complete blood flow was observed in Lysine regimen L3 as 

compared to 1533.85±43.35, 1457.10±42.58g in L2 and L1, respectively. Non-

significant variations were observed among Aseel varieties for post-slaughter weight 

(g), however, 1596.18±43.29, 1584.99±39.37, 1539.98±71.25 and 1539.45±77.33g of 

post-slaughter weight (g) were depicted by Mushki, Peshawari, Mianwali and Lakha 

varieties, respectively. As far as, interactions between lysine regimens and Aseel 

varieties are concerned, significantly (P≤0.05) highest post-slaughter weight 
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(1761.14±159.70g) was observed in Mianwali variety with L3 lysine regimen, while, 

lowest post-slaughter weight (1361.67±47.89g) was also depicted by birds of 

Mianwali variety with L1 lysine regimen (Table 1). 

3.1.3. Carcass weight (g) 

As carcass weight is the weight of an animal after being partially slaughtered, 

removing all the internal organs and often times the head as well as inedible (or less 

desirable) portions of the tail and legs. It includes the bones, cartilage and other body 

structure still attached after this initial slaughtering.  

Significant variations were observed among different lysine regimens for 

carcass weight (g) and significantly (P≤0.05) higher carcass weight (1461.33±48.10g) 

was shown by Lysine regimen L3 as compared to 1229.79±27.81, 1140.58±28.12g in 

L2 and L1, respectively. Non-significant variations were observed among Aseel 

varieties for carcass weight (g), however, 1297.89±44.16, 1287.44±45.39, 

1279.06±56.54 and 1244.56±63.21g of carcass weight (g) were depicted by Mushki, 

Peshawari, Lakha and Mianwali varieties, respectively. As far as, interactions 

between lysine regimens and Aseel varieties are concerned, significantly (P≤0.05) 

highest carcass weight (1504.50±130.57g) was observed in Mianwali variety with L3 

lysine regimen, while, lowest carcass weight (1139.17±62.67g) was also depicted by 

birds of Mianwali variety with L1 lysine regimen (Table 1) 

3.1.4. Carcass yield 

 Carcass yield is percent weight of carcass with respect to final live weight (g) 

of a bird. Significant variations were observed among different lysine regimens for 

carcass yield and significantly (P≤0.05) highest carcass yield (81.50±0.72%) was 

shown by Lysine regimen L3 followed by 78.11±0.96 and 74.32±1.00 % in L2 and 

L1, respectively. Non-significant variations were observed among Aseel varieties for 
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carcass yield, however, 79.60±1.37, 77.71±1.24, 77.63±1.04 and 76.98±1.30% of 

carcass yield were depicted by Lakha, Peshawari, Mushki and Mianwali varieties, 

respectively. As far as, interactions between lysine regimens and Aseel varieties are 

concerned, significantly (P≤0.05) highest carcass yield (82.75±1.41%) was observed 

in Lakha variety with L3 lysine regimen, while, lowest carcass yield  (72.22±0.93%) 

was depicted by birds of  Mianwali variety with L1 lysine regimen (Table 2). 

3.1.5. Head weight (g) 

Significant variations were observed among different lysine regimens for head 

weight (g) and significantly (P≤0.05) higher head weight (60.50±1.34g) was shown 

by Lysine regimen L3 as compared to 58.96±1.44, 52.83±1.50g in L2 and L1, 

respectively, however, head weight was non-significantly varied among L3 and L2 

themselves. Significant variations were also observed among Aseel varieties for head 

weight (g) and Lakha showed significantly (P≤0.05) highest (62.56±0.96) head 

weight as compared to Mianwali (57.33±2.21g), Mushki (55.06±1.95g) and 

Peshawari (54.78±1.33g) varieties, respectively. As far as, interactions between lysine 

regimens and Aseel varieties are concerned, significantly (P≤0.05) highest head 

weight (66.17±1.45g) was observed in Mianwali variety with L2 lysine regimen, 

while, lowest head weight (47.83±2.37g) was also depicted by birds of  Mianwali 

variety with L1 lysine regimen (Table 2). 

3.1.6. Shanks weight (g) 

Significant variations were observed among different lysine regimens for 

shanks weight (g) and significantly (P≤0.05) highest shanks weight (79.63±2.24g) 

was shown by Lysine regimen L3 followed by 66.71±1.28, 53.96±1.44g in L2 and 

L1, respectively. Significant variations were also observed among Aseel varieties for 

shanks weight (g) and Mianwali showed significantly (P≤0.05) higher (70.33±3.12g) 
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shanks weight as compared to Lakha (69.56±3.08g), Mushki (64.89±3.61g) and 

Peshawari (61.94±2.29g) varieties.  

As far as, interactions between lysine regimens and Aseel varieties are 

concerned, significantly (P≤0.05) highest shanks weight (85.00±6.42g) was observed 

in Mianwali variety with L3 lysine regimen, while, lowest shanks weight 

(45.83±0.83g) was depicted by birds of  Mushki variety with L1 lysine regimen 

(Table 2). 

3.1.7. Giblets weight (g) 

3.1.7.1. Heart weight (g) 

Significant variations were observed among different lysine regimens for heart 

weight (g) and significantly (P≤0.05) highest heart weight (14.04±0.28g) was shown 

by Lysine regimen L3 followed by 10.00±0.40, 7.08±0.50g in L2 and L1, 

respectively. Non-significant variations were observed among Aseel varieties for 

heart weight (g), however, 10.61±0.78, 10.56±0.97, 10.39±0.80 and 9.94±0.76g of 

heart weight (g) were depicted by Mianwali, Lakha, Peshawari and Mushki varieties, 

respectively. As far as, interactions between lysine regimens and Aseel varieties are 

concerned, significantly (P≤0.05) highest heart weight (15.17±0.17g) was observed in 

Lakha variety with L3 lysine regimen, while, lowest heart weight (5.50±0.43g) was 

depicted by birds of Lakha variety with L1 lysine regimen (Table 3). 

3.1.7.2. Gizzard (filled) weight (g) 

Significant variations were observed among different lysine regimens for 

gizzard (filled) weight (g) and significantly (P≤0.05) highest gizzard (filled) weight 

(55.88±1.24g) was shown by Lysine regimen L3 followed by 46.71±1.71, 

38.13±0.86g in L2 and L1, respectively. Non-significant variations were observed 

among Aseel varieties for gizzard (filled) weight (g), however, 47.89±2.46, 
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47.11±2.0, 46.72±2.54 and 45.89±2.24 g of gizzard (filled) weight (g) were depicted 

by Lakha, Mianwali, Peshawari and Mushki varieties, respectively. As far as, 

interactions between lysine regimens and Aseel varieties are concerned, significantly 

(P≤0.05) highest gizzard (filled) weight (58.33±1.20g) was observed in Peshawari 

variety with L3 lysine regimen, while, lowest gizzard (filled) weight (37.00±1.73g) 

was depicted by birds of Lakha variety with L1 lysine regimen (Table 3).  

3.1.7.3. Gizzard (empty) weight (g)  

 Significant variations were observed among different lysine regimens for 

gizzard (empty) weight (g) and significantly (P≤0.05) highest gizzard (empty) weight 

(44.58±0.90g) was shown by Lysine regimen L3 followed by 34.67±1.22, 26.75±0.54 

g in L2 and L1, respectively. Non-significant variations were observed among Aseel 

varieties for gizzard (empty) weight (g), however, 36.61±2.15, 35.56±2.31, 

34.72±1.79 and 34.44±1.96g of gizzard (empty) weight (g) were depicted by Lakha, 

Peshawari, Mianwali and Mushki varieties, respectively. As far as, interactions 

between lysine regimens and Aseel varieties are concerned, significantly (P≤0.05) 

highest gizzard (empty) weight (47.83±0.87g) was observed in Peshawari variety with 

L3 lysine regimen, while, lowest gizzard (empty) weight (26.00±1.03g) was depicted 

by birds of Lakha variety with L1 lysine regimen (Table 3). 

3.1.7.4. Liver weight (g) 

 Significant variations were observed among different lysine regimens for liver 

weight (g) and significantly (P≤0.05) highest liver weight (41.92±1.17g) was shown 

by Lysine regimen L3 followed by 37.71±1.42, 32.67±1.31 g in L2 and L1, 

respectively. Significant variations were also observed among Aseel varieties for liver 

weight (g) and Mianwali showed significantly (P≤0.05) higher (41.94±1.17g) liver 

weight as compared to Peshawari (37.56±1.70g), Lakha (36.44±2.04g) and Mushki 
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(33.78±1.42g) varieties which were not significantly varied among themselves. As far 

as, interactions between lysine regimens and Aseel varieties are concerned, 

significantly (P≤0.05) highest liver weight (15.17±0.17g) was observed in Lakha 

variety with L3 lysine regimen, while, lowest liver weight (5.50±0.43g) was also 

depicted by birds of Lakha variety with L1 lysine regimen (Table 4). 

3.1.8. Length and weight of visceral organs 

3.1.8.1. Intestinal length (cm) 

Non-significant variations were observed among different lysine regimens as 

well as varieties for intestinal length (cm) and highest (non-statistically) intestinal 

length (137.67±0.71) was shown by Lysine regimen L3 followed by 135.79±3.90, 

134.71±3.53 in L2 and L1, respectively. As non-significant variations were observed 

among Aseel varieties for intestinal length (cm), however, 138.61±4.31, 137.61±3.55, 

137.11±2.71 and 130.89±3.26 (cm) of intestinal length was depicted by Peshawari, 

Mianwali, Lakha and Mushki varieties, respectively. As far as, interactions between 

lysine regimens and Aseel varieties are concerned, significantly (P≤0.05) largest 

intestinal length (152.83±2.79cm) was observed in Mianwali variety with L2 lysine 

regimen, while, shortest intestinal length (125.00±6.23cm) was also depicted by birds 

of Mianwali variety with L1 lysine regimen (Table 4).   

3.1.8.2. Intestinal weight (g) 

 Significant variations were observed among different lysine regimens for 

intestinal weight (g) and significantly (P≤0.05) higher intestinal weight (57.04±2.10g) 

was shown by Lysine regimen L3 followed by 56.42±2.61, 50.83±1.67g in L2 and 

L1, respectively. Significant variations were also observed among Aseel varieties for 

intestinal weight (g) and Lakha showed significantly (P≤0.05) higher (61.28±2.48g) 

intestinal weight as compared to Mianwali (53.39±2.86g), Mushki (52.67±2.47g) and 
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Peshawari (51.72±1.81g) varieties. As far as, interactions between lysine regimens 

and Aseel varieties are concerned, significantly (P≤0.05) highest intestinal weight 

(67.00±1.65g) was observed in Mianwali variety with L2 lysine regimen, while, 

lowest intestinal weight (41.50±3.38g) was depicted by birds of  Mianwali variety 

with L1 lysine regimen (Table 4). 

3.1.9. Neck weight (%) 

 Significant variations were observed among different lysine regimens for neck 

weight (%) and significantly (P≤0.05) highest neck weight (5.72±0.08% of carcass 

weight) was shown by Lysine regimen L3 followed by 5.05±0.11, 3.17±0.15% in L2 

and L1, respectively. Significant variations were also observed among Aseel varieties 

for neck weight (%) and Mianwali variety showed significantly (P≤0.05) higher 

(4.90±0.24%) neck weight as compared to Mushki (4.68±0.30%), Lakha 

(4.57±0.30%) and Peshawari (4.43±0.32%) varieties. As far as, interactions between 

lysine regimens and Aseel varieties are concerned, significantly (P≤0.05) highest neck 

weight (5.99±0.09%) was observed in Mianwali variety with L3 lysine regimen, 

while, lowest neck weight  (2.79±0.23%) was depicted by birds of  Peshawari variety 

with L1 lysine regimen (Table 5). 

3.1.10. Breast weight (%) 

 Significant variations were observed among different lysine regimens for 

breast weight (%) and significantly (P≤0.05) highest breast weight (34.03±0.77% of 

carcass weight) was shown by Lysine regimen L3 followed by 29.67±0.75, 

24.03±0.41 in L2 and L1, respectively. Non-significant variations were observed 

among Aseel varieties for breast weight (%), however, 29.81±1.34, 29.38±1.42, 

29.17±1.05 and 28.62±1.18% of breast weight (%) were depicted by Mushki, 

Peshawari, Lakha and Mianwali varieties, respectively. As far as, interactions 
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between lysine regimens and Aseel varieties are concerned, significantly (P≤0.05) 

highest breast weight (37.02±0.58%) was observed in Peshawari variety with L3 

lysine regimen, while, lowest breast weight (23.33±0.53%) was depicted by birds of 

Mianwali variety with L1 lysine regimen (Table 5). 

3.1.11. Thigh weight (%) 

 Significant variations were observed among different lysine regimens for thigh 

weight (%) and significantly (P≤0.05) highest thigh weight (17.15±0.25% of carcass 

weight) was shown by Lysine regimen L3 followed by15.66±0.19, 14.87±0.15% in 

L2 and L1, respectively. Significant variations were also observed among Aseel 

varieties for thigh weight (%) and Mianwali variety showed significantly (P≤0.05) 

higher (16.50±0.27%) thigh weight as compared to Peshawari (16.05±0.36%), 

Mushki (15.61±0.25%) and Lakha (15.42±0.35%) varieties. As far as, interactions 

between lysine regimens and Aseel varieties are concerned, significantly (P≤0.05) 

highest thigh weight (17.69±0.44%) was observed in Mianwali variety with L3 lysine 

regimen, while, lowest thigh weight  (14.45±0.17%) was depicted by birds of  Lakha 

variety with L1 lysine regimen (Table 5). 
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Table 1: Effect of lysine regimens, Aseel varieties and their interactions on selected 

slaughter parameters 

               Parameters                             

 

Variables 

Pre-slaughter/ 

final Live Body 

weight (g) 

Post-slaughter 

weight (g) 

Carcass weight 

        (g) 

Lysine (% 

1.3 (L1) 1540.04±40.57
b
 1457.10±42.58

b
 1140.58±28.12

b
 

1.4-1.2 (L2) 1583.00±45.64
b
 1533.85±43.35

b
 1229.79±27.81

b
 

1.5-1.3-1.1 (L3) 1794.21±57.91
a
 1704.50±55.02

a
 1461.33±48.10

a
 

Varieties 

Lakha 1618.28±78.59 1539.45±77.33 1279.06±56.54 

Mianwali 1616.06±74.07 1539.98±71.25 1244.56±63.21 

Mushki 1669.67±45.89 1596.18±43.29 1297.89±44.16 

Peshawari 1652.33±42.28 1584.99±39.37 1287.44±45.39 

Lysine Levels (%) × Varieties 

1.3 (L1) Lakha 1509.33±129.02
bc

 1410.12±133.66
bc

 1139.17±62.67
c
 

Mianwali 1450.00±39.54
c
 1361.67±47.89

c
 1046.00±22.64

c
 

Mushki 1563.00±65.14
abc

 1484.85±61.89
abc

 1168.17±25.62
c
 

Peshawari 1637.83±63.24
abc

 1571.78±65.76
abc

 1209.00±81.09
bc

 

1.4-1.2 

(L2) 

Lakha 1619.33±120.20
abc

 1568.37±114.19
abc

 1275.83±69.57
abc

 

Mianwali 1544.33±91.03
abc

 1497.12±86.48
abc

 1183.17±32.19
c
 

Mushki 1635.50±92.29
abc

 1583.73±92.29
abc

 1583.73±87.68
bc

 

Peshawari 1532.83±73.82
abc

 1486.19±70.13
abc

 1215.50±54.06
bc

 

1.5-1.3-1.1 

(L3) 

Lakha 1726.17±164.96
abc

 1639.86±156.71
abc

 1422.17±125.81
ab

 

Mianwali 1853.83±168.10
a
 1761.14±159.70

a
 1504.50±130.57

a
 

Mushki 1810.50±47.32
ab

 1719.98±44.96
ab

 1480.83±64.15
a
 

Peshawari 1786.33±47.93
abc

 1697.02±45.54
ab

 1437.83±68.72
ab

 
Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 2: Effect of lysine regimens, Aseel varieties and their interactions on selected 

slaughter parameters  

                  Parameters                          

Variables 

Carcass yield 

(% of BW) 

Head weight 

(g) 

Shanks weight 

(g) 

Lysine (%) 

1.3 (L1) 74.32±1.00
c
 52.83±1.50

b
 53.96±1.44

c
 

1.4-1.2 (L2) 78.11±0.96
b
 58.96±1.44

a
 66.71±1.28

b
 

1.5-1.3-1.1 (L3) 81.50±0.72
a
 60.50±1.34

a
 79.63±2.24

a
 

Varieties 

Lakha 79.60±1.37 62.56±0.96
a
 69.56±3.08

ab
 

Mianwali 76.98±1.30 57.33±2.21
b
 70.33±3.12

a
 

Mushki 77.63±1.04 55.06±1.95
b
 64.89±3.61

bc
 

Peshawari 77.71±1.24 54.78±1.33
b
 61.94±2.29

c
 

Lysine Levels (%) × Varieties 

1.3 (L1) Lakha 76.56±2.75
bcd

 60.17±1.22
abcd

 58.50±1.28
c
 

Mianwali 72.22±0.93
d
 47.83±2.37

f
 61.17±1.45

bc
 

Mushki 75.06±1.60
cd

 53.50±3.70
def

 45.83±0.83
d
 

Peshawari 73.43±2.26
d
 49.83±1.78

ef
 50.33±1.89

d
 

1.4-1.2 

(L2) 

Lakha 79.48±2.42
abc

 63.50±1.28
ab

 65.33±3.26
bc

 

Mianwali 77.40±2.79
abcd

 66.17±1.45
a
 65.83±2.02

bc
 

Mushki 76.19±0.97
bcd

 50.83±0.83
ef

 69.83±3.27
b
 

Peshawari 79.39±0.91
abc

 55.33±1.89
cde

 65.83±1.45
bc

 

1.5-1.3-1.1 

(L3) 

 

Lakha 82.75±1.41
a
 64.00±2.13

ab
 84.83±3.16

a
 

Mianwali 81.31±0.59
ab

 58.00±2.90
bcd

 85.00±6.42
a
 

Mushki 81.63±1.62
ab

 60.83±3.69
abc

 79.00±1.97
a
 

Peshawari 80.31±2.02
abc

 59.17±1.62
abcd

 69.67±2.43
b
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 3: Effect of lysine regimens, Aseel varieties and their interactions on selected 

slaughter parameters  

                Parameters                             

 

Variables 

Heart weight    

(g) 

Gizzard (filled) 

    weight (g) 

Gizzard 

(Empty)  

weight (g)  

Lysine (%) 

1.3 (L1) 7.08±0.50
c
 38.13±0.86

c
 26.75±0.54

c
 

1.4-1.2 (L2) 10.00±0.40
b
 46.71±1.71

b
 34.67±1.22

b
 

1.5-1.3-1.1 (L3) 14.04±0.28
a
 55.88±1.24

a
 44.58±0.90

a
 

Varieties 

Lakha 10.56±0.97 47.89±2.46 36.61±2.15 

Mianwali 10.61±0.78 47.11±2.02 34.72±1.79 

Mushki 9.94±0.76 45.89±2.24 34.44±1.96 

Peshawari 10.39±0.80 46.72±2.54 35.56±2.31 

Lysine Levels (%) × Varieties 

1.3 (L1) Lakha 5.50±0.43
f
 37.00±1.73

c
 26.33±1.17

ef
 

Mianwali 6.83±1.14
ef

 37.67±1.93
c
 26.00±1.03

f
 

Mushki 8.67±1.05
de

 39.33±0.80
c
 27.50±0.89

ef
 

Peshawari 7.33±0.95
ef

 27.17±1.35
c
 27.17±1.35

ef
 

1.4-1.2 

(L2) 

Lakha 11.00±0.26
c
 50.33±3.93

ab
 39.17±2.98

bc
 

Mianwali 11.50±0.22
bc

 50.33±1.58
ab

 36.17±1.19
cd

 

Mushki 7.67±0.33
e
 42.83±3.05

bc
 31.67±2.19

de
 

Peshawari 9.83±0.98
cd

 43.33±4.00
bc

 31.67±2.09
de

 

1.5-1.3-1.1 

(L3) 

Lakha 15.17±0.17
a
 56.33±2.03

a
 44.33±1.52

ab
 

Mianwali 13.50±0.43
ab

 53.33±2.79
a
 42.00±1.98

b
 

Mushki 13.50±0.85
ab

 55.50±3.51
a
 44.17±2.12

ab
 

Peshawari 14.00±0.37
a
 58.33±1.20

a
 47.83±0.87

a
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 4: Effect of lysine regimens, Aseel varieties and their interactions on selected 

slaughter parameters 

                        Parameters                             

Variables 

Intestinal length 

(cm) 

Intestinal 

weight (g) 

Liver weight 

(g) 

Lysine (%) 

1.3 (L1) 134.71±3.53 50.83±1.67
b
 32.67±1.31

c
 

1.4-1.2 (L2) 135.79±3.90 56.42±2.61
ab

 37.71±1.42
b
 

1.5-1.3-1.1 (L3) 137.67±0.71 57.04±2.10
a
 41.92±1.17

a
 

Varieties 

Lakha 137.11±2.71 61.28±2.48
a
 36.44±2.04

b
 

Mianwali 137.61±3.55 53.39±2.86
b
 41.94±1.17

a
 

Mushki 130.89±3.26 52.67±2.47
b
 33.78±1.42

b
 

Peshawari 138.61±4.31 51.72±1.81
b
 37.56±1.70

b
 

Lysine Levels (%) × Varieties 

1.3 (L1) Lakha 126.83±3.13
cde

 54.50±1.23
bcd

 5.50±0.43
f
 

Mianwali 125.00±6.23
de

 41.50±3.38
e
 6.83±1.14

ef
 

Mushki 137.67±2.97
bcd

 50.00±2.11
cde

 8.67±1.05
de

 

Peshawari 149.33±9.82
ab

 57.33±2.30
abc

 7.33±0.95
ef

 

1.4-1.2 

(L2) 

Lakha 148.50±4.15
ab

 67.00±1.65
a
 11.00±0.26

c
 

Mianwali 152.83±2.79
a
 66.50±2.28

a
 11.50±0.22

bc
 

Mushki 115.33±4.99
e
 46.50±4.56

de
 7.67±0.33

e
 

Peshawari 126.50±6.22
cde

 45.67±3.29
de

 9.83±0.98
cd

 

1.5-1.3-1.1 

(L3) 

Lakha 136.00±0.73
bcd

 62.33±6.51
ab

 15.17±0.17
a
 

Mianwali 13500±1.53
bcd

 52.17±1.99
bcd

 13.50±0.43
ab

 

Mushki 139.67±1.17
abcd

 61.50±3.54
ab

 13.50±0.85
ab

 

Peshawari 140.00±1.06
abc

 52.17±1.89
bcd

 14.00±0.37
a
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 5: Percent effects of lysine regimens, Aseel varieties and their interactions 

on carcass yield and selected carcass parameters 

               Parameters 

 

Variables 

Carcass yield  

(% of BW) 

Neck 

Weight  

(% of CW)  

Breast  

Weight  

(% of CW)   

Thigh 

Weight 

(% of CW)  

Lysine (%) 

1.3 (L1) 74.32±1.00
c
 3.17±0.15

c
 24.03±0.41

c
 14.87±0.15

c
 

1.4-1.2 (L2) 78.11±0.96
b
 5.05±0.11

b
 29.67±0.75

b
 15.66±0.19

b
 

1.5-1.3-1.1 (L3) 81.50±0.72
a
 5.72±0.08

a
 34.03±0.77

a
 17.15±0.25

a
 

Varieties 

Lakha 79.60±1.37 4.57±0.30
ab

 29.17±1.05 15.42±0.35
c
 

Mianwali 76.98±1.30 4.90±0.24
a
 28.62±1.18 16.50±0.27

a
 

Mushki 77.63±1.04 4.68±0.30
ab

 29.81±1.34 15.61±0.25
bc

 

Peshawari 77.71±1.24 4.43±0.32
b
 29.38±1.42 16.05±0.36

ab
 

Lysine Levels (%) × Varieties 
1.3 (L1) Lakha 76.56±2.75

bcd
 2.91±0.21

f
 25.01±1.10

fg
 14.45±0.17

f
 

Mianwali 72.22±0.93
d
 3.69±0.06

e
 23.33±0.53

g
 15.62±0.19

cde
 

Mushki 75.06±1.60
cd

 3.30±0.43
ef

 24.33±0.73
fg

 14.79±0.26
def

 

Peshawari 73.43±2.26
d
 2.79±0.23

f
 23.47±0.84

g
 14.61±0.33

ef
 

1.4-1.2 

(L2) 

Lakha 79.48±2.42
abc

 5.32±0.18
abcd

 32.39±1.98
bcd

 14.52±0.04
f
 

Mianwali 77.40±2.79
abcd

 5.02±0.13
cd

 29.24±1.02
de

 16.17±0.26
c
 

Mushki 76.19±0.97
bcd

 5.11±0.29
bcd

 29.38±1.67
de

 15.74±0.15
cd

 

Peshawari 79.39±0.91
abc

 4.75±0.23
d
 27.65±0.60

ef
 16.21±0.44

c
 

1.5-1.3-

1.1 

(L3) 

Lakha 82.75±1.41
a
 5.49±0.18

abc
 30.11±0.55

cde
 17.28±0.41

ab
 

Mianwali 81.31±0.59
ab

 5.99±0.09
a
 33.27±1.68

bc
 17.69±0.44

a
 

Mushki 81.63±1.62
ab

 5.64±0.17
abc

 35.73±1.39
ab

 16.31±0.55
bc

 

Peshawari 80.31±2.02
abc

 5.75±0.09
ab

 37.02±0.58
a
 17.32±0.51

ab
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 

BW = Body Weight 

CW = Carcass Weight 
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4. DISCUSSION 

The findings of present study revealed a considerable influence of dietary 

lysine regimens amongst Aseel birds as a significantly higher pre-slaughter/live body 

weight and post-slaughter weight was observed in L3 lysine regimen. The results of 

this study are in close lines with the findings of Pirzado et al. (2016), where, broilers 

showed a higher live body weight when fed with lysine level of 12g/kg in their feed. 

The same trend of increased live body weight was also observed in another study, 

where, broilers gained a maximum increase in live body weight when fed with ration 

supplemented with 1.209% lysine (Vazquez and Pesti, 1997).  

Abbas (2014) also found maximum increase in live body weight and post-

slaughter weight among Japanese quails when they were fed with 3-phase feeding 

lysine regimen. In the present study, significantly higher carcass weight and carcass 

yield has been shown by L3 lysine regimen. While, Mushki and Lakha showed an 

increased carcass weight and carcass yield, respectively, than rest of the varieties 

(Table 1-3). These findings are also in accordance with the results of Pirzado et al. 

(2016), where, highest carcass weight (1457.1±15.72g/bird) was depicted by broiler’s 

group offered with feed containing 12g/kg lysine level than those provided with 13, 

14 and 10g/kg lysine levels.  

A significantly higher live body weight and carcass weight was also reported 

amongst Aseel and other indigenous breeds without any treatment effect (Singh and 

Pathak, 2017). The present study also revealed significantly highest (P≤0.05) neck, 

breast and thigh percentages relative to carcass weight in L3 lysine regimen (Table 5). 

A higher breast yield was reported by Gheisari et al. (2015) when they fed birds with 

high protein rations. Rezaei et al. (2004) too found a significant (P<0.05) increase in 

carcass weight and breast meat yield % when feed containing 1.5g L-Lys.HCl/kg was 
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offered to Ross broiler chicken in starter and grower periods under the provided 

experimental conditions. While, Gorman and Balnave (1995) explained that sex and 

genetic make-up of breed and strain had a significant impact on carcass weight and 

yields. Melaku et al. (2015) found a significant (P<0.05) increase in breast meat yield 

and drumstick weight, when rations deficient in lysine were supplemented with high 

synthetic lysine content (150%) and then were offered to broiler chicks. The present 

results are also in close lines with the findings of Abbas (2014) where, he reported a 

significant increase in breast and thigh meat yields among Japanese quails in L3 (3-

phased) lysine regimen. However, Olivera et al. (2000) reported a significant impact 

of four-phased feeding on breast meat yield than three-phased feeding regimen.  

Significantly (P≤0.05) increased breast and thigh yields in the present study 

are endorsed to the fact of lysine availability rightly as per growth requirements of 

birds in L3 lysine regimen. Significantly improved giblets weight was observed in 

present study i.e., liver (41.92±1.17g), gizzard (44.58±0.90g) and heart (14.04±0.28g) 

relative to live weight in L3 followed by L2 and L1 lysine regimen. As nutrient 

requirement of Aseel vary in different phases of growth, improvement in giblets 

weight in our study might be attributed to the fact that the Aseel birds got maximum 

nutrients and lysine needed at various stages of their growth. These findings are in 

complete accordance with those of Abbas (2014), on Japanese quails, where 

maximum giblets weight was observed in 3-phase feeding lysine regimen. Similarly, 

in another study, increase in liver, heart and gizzard weight was also reported, where 

high lysine content in feed influenced a more efficient conversion of amino acid 

resulting in increased giblets weight (Nasr and Kheiri, 2011).  

As far as, the visceral organs are concerned, the present study revealed an increased 

intestinal length and significantly (P≤0.05) improved intestinal weight in L3 lysine 
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regimen. Abbas (2014) also found a significantly greater mean intestinal length (cm) 

and weight (g) among both male and female as well as in close-bred stocks of 

Japanese quails in 3-phased lysine regimen, while, Palo et al. (1995) reported that 

different practices of feeding had no effect on intestinal weight of broilers. The 

inconsistent increase in intestinal length and weight was reported in a study, where, 

different dietary protein contents (20 to 40% with balanced or unbalanced amino acid 

supplementation) were offered to broiler chicks at the age of 10-24
th

 day (Swatson et 

al., 2002). However, Mustafa (2016) observed that the intestinal length and weight 

was not affected by canola meal and sunflower meal as well as by Crude Protein (CP) 

levels.  

Conclusion 

This study indicated that when regimens containing various levels of lysine % 

are offered to Aseel birds in the form of phase-feeding, a significantly improved 

slaughter characteristics and carcass yield including breast and thigh % can be 

obtained. Furthermore, 3-phase feeding lysine regimen (L3) was found to be the best 

for providing the nutrients rightly as per growth requirements thus depositing the 

lysine and protein in body muscles to increase the lean meat in native Aseel varieties. 
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Chapter 5 

SUBSEQUENT EFFECTS OF VARIOUS DIETARY LYSINE 

REGIMENS ON PRODUCTION PERFORMANCE, EGG 

PERSISTENCY AND ECONOMICS OF INDIGENOUS ASEEL 

VARIETIES 

 

1. INTRODUCTION 

Aseel chicken breed has a prominent status among all the chickens being 

reared in rural zones of sub-continent. It is of the biggest size in all Indian indigenous 

chickens having 28 inches length from back to toe, upright posture, prominent stature, 

strong musculature, great stamina, strength and resistivity to diseases making this 

breed well-acclimatized to tropical and sub-tropical environmental conditions all over 

the sub-continent (Bhatti et al., 1991; Dohner, 2001; Khan, 2004). In spite of owing 

all these physical characteristics, Aseel has also been reported as poor egg producer 

(Dohner, 2001; Pan, 2009). Its poor performance carryout certain constraints 

associated with the socio-economic instabilities (FAO, 2007). Aseel chicken breed 

irrespective of its low egg and meat production is still unmatchable with commercial 

strains (Kitalyi, 1998; Tadelle et al., 2003). The genetically improved strains like 

CARI-Nirebheek and CARI-Shayama from Aseel has been developed by Central 

Avian Research Institute, India (ICAR, 2004).  

CARI  has reported the production of 92 eggs/annum with 52g average egg 

weight by improved Aseel chicken, whereas, 33 eggs has been taken from 

Bangladeshi Aseel chicken without any improvement (Bhuyian et al., 2005; Huque et 

al., 1990). Haunshi et al. (2013) has reported the peak daily hen day production of 

67.57 % at 31
st 

week in Aseel while 75.56 % at 35
th

 week of age in Kadaknath. 

According to Mohan et al. (2008), total egg production of Aseel is 160 eggs during 
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the production period of 23-78 weeks, whereas, approximately a production of 50-55 

eggs has been reported by Bangladeshi Aseel chicken (Yoshimura et al., 1997). Many 

other authors have also reported the improved egg production from indigenous breeds 

by adopting proper diet and management strategies. One of the strategy used by 

Faruque and Salah-Uddin (2009) was of intensive rearing system, wherein they 

described that egg production from indigenous hens can be achieved up to 100-110 

eggs from start of lay to 10
th

 month of production when kept under intensive rearing 

system. Similarly Khan (1983) opted the proper selection program and obtained the 

increased production of 135 eggs from Desi hens per year. Likewise, Chowdhury et 

al. (2006) also reported the double increase in egg production from indigenous 

chicken breeds by improving the regimens and house management conditions.  

Correspondingly, egg production was also improved by altering energy 

source, ingredients of feed and supplementation of amino acid(s). In layer diet, the 

source of energy is mainly provided by corn, while main protein sources are soybean 

meal, canola meal, rape seed meal, guar meal and sun flower meal, however, these 

ingredients and their composition is constituting a great deal of variations and the 

changes in their composition can influence the performance of the birds (Aman and 

Graham, 1990).  

Addition of lysine and total sulfur amino acid in particular proportion in feed 

can change the egg production and composition (Novak et al., 2004). Khan et al. 

(2011) stated that supplementation of dietary probiotics can result in the production of 

low-cholesterol chicken eggs which are highly appreciated by fitness conscious 

people. In the same way, Figueiredo et al. (2012) indicated a quadratic effect of 

increase in egg weight, egg mass and feed conversion when 0.754, 0.772 and 0.795% 

levels of digestible lysine have been used. Similarly Okitoi et al. (2009) supplemented 
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scavenging chickens with protein and energy together from soybean meal and maize 

meal sources which resulted in more daily feed intake and therefore resulted in higher 

gain, feed conversion ratio, mean egg weight, egg mass and percent egg production 

than those scavenging chickens who were offered feed along with single and separate 

source of energy and protein, respectively.  

Keeping in view the positive effects of above strategies used to improve the 

egg production, the present study was planned to evaluate  the comparative 

production performance and persistency of egg production in varieties of Indigenous 

Aseel chicken reared under different dietary lysine regimens with the objective that 

enhanced initial growth  may ultimately improve the production performance and 

hence the economics.  

2. MATERIALS AND METHODS 

2.1. Experimental Site  

The present experiment was conducted at Indigenous Chicken Genetic 

Resource Center (ICGRC), UVAS, Lahore, Pakistan and birds were maintained in 

experimental conditions for a period of 23 weeks duration from 21-43 weeks  (pre-lay 

to post lay period), while data for production performance and egg persistency of 

Aseel birds was evaluated from 28-43 (16 weeks) weeks of age. The standard 

instructions for the care and welfare of the experimental birds were followed.  

2.2. Experimental Feed and Feeding 

These birds have been reared under three different dietary lysine regimens 

containing 1.3 % lysine (L1) for six weeks, 1.4% and 1.2 % (L2) each for three weeks 

and 1.5, 1.3 and 1.1% lysine (L3), each for two weeks (composition of experimental 

diet/lysine regimens is mentioned in annexure I). The subsequent effects of this 
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rearing period on production performance parameters were evaluated from 28
th

-43
rd

 

week.  

2.3. Experimental Design 

For the present trial, finally selected 96 female (24 from each of the Lakha, 

Mianwali, Mushki and Peshawari varieties including 8 pullets from each treatment 

group) and 12 male birds (3 from each Lakha, Mianwali, Mushki and Peshawari 

varieties including 1 cockerel from each treatment group) were placed in blocks under 

randomized complete block design (RCBD) in three-tiered identical cage units. The 

factorial arrangement was 4 (varieties) × 3 (treatments/lysine regimens) × 8 

[replicate/pullet (1 bird in each replicate)] = 96, so that, 8 times replication of each 

treatment was done and each bird was given a rank of one experimental unit. The 

original treatment wise identity of birds was retained and one male was available for 

eight females of respective treatment group.  

2.4. Experimental Cages and Management 

The cages were well equipped with feeders, removable dropping trays and 

slanted wire floors for easy collection of droppings and eggs. These laying cages were 

placed in well-aerated enclosure with plastered walls, concrete floor and slab ceiling. 

The enclosures were facilitated with rotating mist fans, air coolers and heaters for the 

maintenance of room temperature during dry hot summer and cold winter season, 

respectively. Stud matting system was adopted, wherein one male from each 

respective group was used for mating 8 females of that particular group to obtain the 

fertile eggs. The birds were maintained under standard conditions and their welfare 

was prioritized in each step as was instructed by Institutional Animal Ethic 

Committee.   
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2.5. Data Collection 

2.5.1. Egg production parameters 

As the present study revealed the assessment of subsequent effects of various 

 lysine regimens on productive performance, persistency of egg production and its 

economics in four varieties of indigenous Aseel chicken namely Lakha, Mianwali, 

Mushki and Peshawari reared under different dietary lysine regimens. Data regarding 

feed intake was taken on daily basis while egg collection was done twice a day i.e., in 

the morning and evening. A daily allowance of measured Feed (95 g per hen) 

formulated according to NRC standards was offered to experimental birds early in the 

morning and feeders were used to remove after two hours of feeding to weigh the 

residue for feed intake. The eggs produced by each hen were collected, tagged and 

then weighed by using electronic balance having the capacity to measure up to 0.1g. 

Cumulative egg mass per hen was calculated by dividing total egg mass with total egg 

number from each hen. The FCR per dozen of eggs and FCR per kg egg mass, hen 

house and hen day egg production percentages were calculated by using the following 

formulae:    

 

               
                        

                        
    

 

                
                        

                            
 

 

                              
                        

                                  
     

 

                           
                        

                                     
     

 

Day1
*
= day after 3 days of adaptation period just at the start of trial 
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2.6. Statistical Analysis  

The collected data were analyzed by SAS (Statistical Analysis System, version 

9.1) software through two-way ANOVA (Analysis of Variance) technique and results 

were expressed as means and their standard errors. The treatment means were 

compared by Duncan’s Multiple Range (DMR) test (Duncan, 1955) and were 

considered as significant at P ≤ 0.05. Following statistical model was employed: 

Yijk = µ + Bi + Tj + Bi × Tj + Ԑijk 

Where, 

Yijk = Dependent Variable 

µ = Population Mean 

Bi = Effect of i
th

 Block (i =1, 2, 3, 4; Lakha, Mushki, Mianwali, Peshawari) 

Tj = Effect of j
th

 Treatment (j = 1, 2, 3; dietary lysine regimens L1, L2, L3) 

Bi × Tj = Interaction Effect 

Ԑijk = Residual effect associated with k
th

 observation of j
th

 treatment in i
th

 block NID ~ 

0, σ
2 

3. RESULTS 

3.1. Body Weight (g) 

 Significant (P≤0.05) variations in average body weight (g) of pullets were 

noted among lysine regimens and varieties. Lysine regimen L3 (1.5%-1.3%-1.1%) 

showed higher average body weight (1884.13±11.84g) than 1831.53±9.84g in L2 

(1.4%-1.2 %) and 1822.75±10.59g in L1 (1.3%) lysine regimens. Among Aseel 

varieties, Peshawari variety showed significantly (P≤0.05) higher (1875.21±14.31g) 

body weight than Mianwali (1861.08±14.07g), Mushki (1828.67±9.90g) and Lakha 

(1819.58±12.80g) varieties. As far as, interactions between lysine regimens and Aseel 
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varieties were considered, higher body weight (1924.75±25.04g) was shown by 

Peshawari with L3, while, lowest (1787.00±16.00g) by Lakha variety with L2 (Table 

1). Weekly trend in body weight among lysine regimens as well as Aseel varieties is 

represented in Fig. 1 (IA & IB). 

3.2. Feed Intake (g) 

Non-significant (P>0.05) variations were observed in cumulative feed intake 

(g) and calculated nutrients i.e., CP, calories, calcium, phosphorous, lysine, 

methionine and methionine + cystine among different dietary lysine regimens (Table 

1-3). However, among the varieties, significant (P≤0.05) variations were depicted for 

cumulative feed intake as well as CP, calories, calcium, phosphorous, lysine, 

methionine and methionine + cystine. Significantly (P≤0.05) higher (8602.50±18.71g) 

cumulative feed and obviously the nutrients intake was observed in Mianwali than 

8557.29±17.57, 8552.46±21.26, 8524.79±31.94g in Peshawari, Lakha and Mushki 

varieties, respectively. As far as, the interactions between lysine regimens and Aseel 

varieties are considered, the higher feed (8671.38±4.47g) including CP, calories, 

calcium, phosphorous, lysine,  methionine and methionine + cystine intake was 

observed in Mianwali variety with L2 lysine regimen, while lowest (8530.38±21.30g) 

feed and its nutrients intake was shown by Peshawari variety with L3 lysine regimen 

(Table 1-3). Weekly trend in feed intake among lysine regimens as well as Aseel 

varieties is represented in Fig. 1 (IIA &IIB). 

3.3. Egg Production and Persistency of Egg Production  

3.3.1. Egg weight (g) 

Significant (P≤0.05) variations were observed for egg weight (g) among lysine 

regimens and varieties and the pullets reared on lysine regimen L3 (47.63±0.19g) 

showed significantly (P≤0.05) higher egg weight than those reared on L2 
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(47.50±0.23g) and L1 (47.17±0.21g) lysine regimens (both L3 and L2 were non-

significantly varied for egg weight among themselves). Among Aseel varieties, 

Mianwali (48.29±0.13g) and Peshawari (48.22±0.07g) both varieties showed 

significantly (P≤0.05) higher average egg weight (g) than Lakha (47.65±0.11g) and 

Mushki (45.58±0.11g) varieties (Table 4). As far as, interactions between lysine 

regimens and Aseel varieties were considered, significantly highest (48.72±0.09g) 

average egg weight was shown by Mianwali variety with L2 and lowest 

(45.92±0.18g) by Mushki variety with L3 lysine regimen (Table 4). 

3.3.2.  Total egg no. /hen 

Significant (P≤0.05) variations were observed for total egg no. /hen among 

different dietary lysine regimens and varieties. The pullets reared on lysine regimen 

L3 showed significantly (P≤0.05) higher (33.75±1.14) total egg no. /hen than those 

reared on L2 (30.88±0.95) and L1 (30.81±1.14) lysine regimens (both L2 and L1 

were non-significantly varied among themselves). Among Aseel varieties, Mushki 

variety showed significantly (P≤0.05) higher (36.79±0.99) total egg no. /hen than 

Peshawari (35.38±0.79), Mianwali (30.13±0.82) and Lakha (24.96±0.72) varieties 

(Table 4). As far as, interactions between lysine regimens and Aseel varieties were 

concerned, significantly highest (38.25±2.21) total egg no. /hen was shown by 

Mushki variety with L3 and lowest (23.25±1.01) by Lakha variety with L1 lysine 

regimen (Table 4). Weekly trend in total egg no. /hen among lysine regimens as well 

as Aseel varieties is represented in Fig. 1 (IIIA & IIIB). 

3.3.3. Egg mass (g) 

Significant (P≤0.05) variations were observed for egg mass (g) among 

different dietary lysine regimens and varieties. The pullets reared on lysine regimen 

L3 showed significantly (P≤0.05) higher (1551.44±49.37g) egg mass/hen (g) than 
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those reared on L2 (1421.56±39.67) and L1 (1415.19±49.69) lysine regimens (both 

L2 and L1 were non-significantly varied among themselves). Among Aseel varieties, 

Mushki variety showed significantly (P≤0.05) higher (1641.42±43.18g) egg mass/hen 

than Peshawari (1641.00±35.78g), Mianwali (1419.00±33.82g) and Lakha 

(1149.50±30.36g) variety, respectively (Table 4). As far as, interactions between 

lysine regimens and Aseel varieties were concerned, significantly highest 

(1754.38±77.31g) egg mass/hen (g) was shown by Peshawari variety with L3 and 

lowest (1073.38±44.78g) by Lakha variety with L1 lysine regimen (Table 4). Weekly 

trend in total egg mass among lysine regimens as well as Aseel varieties is 

represented in Fig. 1 (IVA & IVB). 

3.3.4. FCR/kg egg mass 

Significant (P≤0.05) variations were observed for FCR/kg egg mass among 

different dietary lysine regimens and Aseel varieties. The pullets reared on lysine 

regimen L3 showed significantly (P≤0.05) better (5.69±0.19) FCR/kg egg mass than 

those on L2 (6.18±0.19) and L1 (6.31±0.24) lysine regimens (both L2 and L1 were 

non-significantly varied among themselves). Among Aseel varieties, Peshawari 

(5.27±0.11) and Mushki (5.27±0.14), both showed significantly (P≤0.05) better 

FCR/kg egg mass than 6.14±0.15, 7.56±0.19 by Mianwali and Lakha varieties, 

respectively (Table 5). As far as, interactions between lysine regimens and Aseel 

varieties were concerned, significantly (P≤0.05) best (4.93±0.22) FCR/kg egg mass 

was shown by Peshawari variety with L3 lysine regimen (Table 5). Weekly trend in 

FCR/kg egg mass among lysine regimens as well as Aseel varieties is represented in 

Fig. 1 (VA & VB). 
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3.3.5. FCR/dozen eggs 

Significant (P≤0.05) variations were observed for FCR/dozen eggs among 

various dietary lysine regimens and Aseel varieties. The pullets reared on lysine 

regimen L3 showed significantly (P≤0.05) better (3.15±0.11) FCR/dozen eggs than 

those on L2 (3.44±0.12) and L1 (3.49±0.14) lysine regimens. Among Aseel varieties, 

Mushki (2.83±0.07) depicted significantly (P≤0.05) better FCR/dozen eggs than 

Peshawari (2.93±0.06), Mianwali (3.49±0.10) and Lakha (4.19±0.12) varieties, 

respectively (Table 5). As far as, interactions between lysine regimens and Aseel 

varieties were concerned, significantly (P≤0.05) best (2.74±0.12) FCR/dozen eggs 

was shown by Peshawari variety with L3 lysine regimen (Table 5).  

3.3.6. Hen day production (%) 

Hen day production (%) is a percentage of total number of eggs produced by 

hens on a particular day. Significant (P≤0.05) variations were observed for hen day 

production (%) among different dietary lysine regimens and varieties. The pullets 

reared on lysine regimen L3 showed significantly (P≤0.05) higher (36.29±1.22) hen 

day production (%) than those reared on L2 (33.20±1.02) and L1 (33.13±1.22) lysine 

regimens (both L2 and L1 were non-significantly varied among themselves). Among 

Aseel varieties, Mushki variety showed significantly (P≤0.05) higher (39.56±1.07) 

hen day production (%) than Peshawari (38.04±0.85), Mianwali (32.39±0.88) and 

Lakha (26.84±0.78) varieties (Table 5). As far as, interactions between lysine 

regimens and Aseel varieties were concerned, significantly highest (41.13±2.38) hen 

day production (%) was shown by Mushki variety with L3 and lowest (25.00±1.09) 

by Lakha variety with L1 lysine regimen (Table 5). Weekly trend in Hen day egg 

production (%) among lysine regimens as well as Aseel varieties is represented in Fig. 

1 (VIA & VIB). 
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3.3.7. Hen house production (%) 

Hen house production (%) is a percentage of total number of eggs produced by 

hens on the first day when hens were shifted in the house for laying purpose. 

Significant (P≤0.05) variations were observed for hen house production (%) among 

different dietary lysine regimens and varieties. The pullets reared on lysine regimen 

L3 showed significantly (P≤0.05) higher (35.16±1.18) hen house production (%) than 

those reared on L2 (32.16±0.99) and L1 (32.10±1.19) lysine regimens (both L2 and 

L1 were non-significantly varied among themselves). Among Aseel varieties, Mushki 

variety showed significantly (P≤0.05) higher (38.32±1.03) hen house production (%) 

than Peshawari (36.85±0.82), Mianwali (31.38±0.85) and Lakha (26.00±0.75) 

varieties (Table 5). As far as, interactions between lysine regimens and Aseel varieties 

were concerned, significantly highest (39.84±2.30) hen house production (%) was 

shown by Mushki variety with L3 and lowest (24.22±1.06) by Lakha variety with L1 

lysine regimen (Table 5). Weekly trend in Hen house egg production (%) among 

lysine regimens as well as Aseel varieties is represented in Fig. 1 (VIIA & VIIB). 

3.4. Egg Production and Persistency 

 Egg production and persistency of production among four varieties of 

indigenous Aseel between 28-43 weeks has been mentioned in table 6 and 7. 

According to that maximum number of eggs, hen day and hen house production (%) 

was observed in Mushki variety than Peshawari, Mianwali and Lakha varieties, 

respectively. Moreover, number of eggs, hen day and hen house production (%) was 

maximum during 32-35 weeks of first laying cycle in all four varieties of Aseel (Table 

6-7). 

3.5. Economic Analysis 

 The overall break up of various components affecting the economics of Aseel 
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birds during production period from 28
th

 to 43
rd

 week has been given in Table 8. The 

overall expenses (excluding the pullets purchase price as the present birds were self-

reared in extension of the growth study from day old chick) were higher of birds 

reared in L1 (1.3 %)  followed by L2 (1.4%- 1.2 %) and L3 (1.5-1.4-1.1%) lysine 

regimen. As the total expenditures spent on each pullet exceeded the sale price of 

eggs so the net loss and loss (%) has been highest in L1 followed by L2 and then L3 

lysine regimen (Table 8). However, overall economics from day-old to production, 

reveals the higher profit (%) in birds reared on L3 followed by L2 and L1. 
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VIIA                                                           VIIB 

     

 

Fig. 1: Weekly (31, 35, 39, 43) trend of production performance parameters: Among lysine regimens 

(A) and Among Aseel varieties (B). Body weight of hen (I), Total Feed Intake (II), Total egg no. /hen 

(III), Egg mass (IV), FCR/kg egg mass (V), Hen day egg production/HDEP (VI), Hen house egg 

production/HHEP (VII).  

Symbols: ( ) L1, ( ) L2, (  ) L3 and ( ) Lakha, (  ) Mianwali, (  ) Mushki and (  ) Peshawari. 
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Table 1: Average body weight (g) of pullets, total feed and nutrient (s) intake (g) 

during production phase in four varieties of Aseel chicken reared under different 

dietary lysine regimens from 28-43 weeks of age 

                      Parameters                             

Variables 

Body Weight 

        

Total Feed 

Intake  

Crude Protein 

         

Lysine (%)/Regimens 

1.3 (L1) 1822.75±10.59
b
 8564.94±26.96 1370.39±4.31 

1.4-1.2 (L2) 1831.53±9.84
b
 8559.91±9.84 1369.59±3.08 

1.5-1.3-1.1 (L3) 1884.13±11.84
a
 8552.94±12.71 1368.47±2.03 

Varieties 

Lakha 1819.58±12.80
c
 8552.46±21.26

ab
 1368.39±3.40

ab
 

Mianwali 1861.08±14.07
ab

 8602.50±18.71
a
 1376.40±2.99

a
 

Mushki 1828.67±9.90
bc

 8524.79±31.94
b
 1363.97±5.11

b
 

Peshawari 1875.21±14.31
a
 8557.29±17.57

ab
 1369.17±2.81

ab
 

Lysine Levels (%)/Regimens × Varieties 

1.3 (L1) Lakha 1815.00±15.11
cde

 8552.38±55.92
ab

 1368.38±8.95
ab

 

Mianwali 1814.13±27.39
cde

 8575.75±23.30
ab

 1372.12±3.73
ab

 

Mushki 1805.00±16.69
de

 8552.38±88.46
ab

 1368.38±14.15
ab

 

Peshawari 1856.88±22.32
bcd

 8579.25±35.88
ab

 1372.68±5.74
ab

 

1.4-1.2 

(L2) 

Lakha 1787.00±16.00
e
 8544.25±20.01

ab
 1367.08±3.20

ab
 

Mianwali 1872.38±18.66
abc

 8671.38±4.47
a
 1387.38±4.47

a
 

Mushki 1822.75±14.15
cde

 8461.75±32.62
b
 1353.88±5.22

b
 

Peshawari 1844.00±18.83
cde

 8562.25±33.55
ab

 1369.96±5.37
ab

 

1.5-1.3- 

1.1 

(L3) 

Lakha 1856.75±27.89
bcd

 8560.75±30.14
ab

 1369.72±4.82
ab

 

Mianwali 1896.75±18.41
ab

 8560.38±33.09
ab

 1369.66±5.29
ab

 

Mushki 1858.25±16.67
bcd

 8560.25±17.58
ab

 1369.64±2.81
ab

 

Peshawari 1924.75±25.04
a
 8530.38±21.30

b
 1364.86±3.41

b
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 2: Total nutrient (s) intake during production phase (from 28 to 43 weeks) in 

four varieties of Aseel chicken reared under different dietary lysine regimens 
 

                        Parameters                             

Variables 

ME(Calories) Calcium (g) Phosphorous (g)                  

Lysine (%)/Regimens 

1.3 (L1) 24347.73±56.35 256.29±0.59 34.17±0.08 

1.4-1.2 (L2) 24395.73±54.83 256.80±0.58 34.24±0.08 

1.5-1.3-1.1 (L3) 24375.87±36.23 256.59±0.38 34.21±0.05 

Varieties 

Lakha 24374.51±60.59
a
 256.57±0.64

a
 34.21±0.09

a
 

Mianwali 24517.13±53.33
a
 258.08±0.56

a
 34.41±0.07

a
 

Mushki 24212.53±49.80
b
 254.87±0.52

b
 33.98±0.07

b
 

Peshawari 24388.28±50.07
a
 256.72±0.53

a
 34.23±0.07

a
 

Lysine Levels (%) × Varieties/Regimens 

1.3 (L1) Lakha 24374.27±159.37
bc

 256.57±1.68
bc

 34.21±0.22
bc

 

Mianwali 24440.89±66.4
b
 257.27±0.70

b
 34.30±0.09

b
 

Mushki 24124.27±77.58
c
 253.95±0.82

c
 33.86±0.11

c
 

Peshawari 24450.86±102.27
b
 257.38±1.08

b
 34.32±0.14

b
 

1.4-1.2 

(L2) 

Lakha 24351.11±57.03
bc

 256.33±0.60
bc

 34.18±0.08
bc

 

Mianwali 24713.42±79.61
a
 260.14±0.84

a
 34.69±0.11

a
 

Mushki 24115.99±92.97
c
 253.85±0.98

c
 33.85±0.13

c
 

Peshawari 24402.41±95.60
bc

 256.87±1.01
bc

 34.25±0.13
bc

 

1.5-1.3- 1.1 

(L3) 

Lakha 24398.14±85.9
bc

 256.82±0.90
bc

 34.24±0.12
bc

 

Mianwali 24397.07±94.3
bc

 256.81±0.99
bc

 34.24±0.13
bc

 

Mushki 24396.71±50.1
bc

 256.81±0.53
bc

 34.24±0.07
bc

 

Peshawari 24311.57±60.69
b
 255.91±0.64

bc
 34.12±0.09

bc
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 3: Total nutrient (s) intake (g) during production phase (from 28-43 weeks) in 

four varieties of Aseel chicken reared under different dietary lysine regimens 
 

                       Parameters                             

Variables 

Lysine Methionine    Met+Cys  

Lysine (%) 

1.3 (L1) 68.34±0.16 39.39±0.09 55.53±0.13 

1.4-1.2 (L2) 68.48±0.15 39.46±0.08 55.64±0.13 

1.5-1.3-1.1 (L3) 68.42±0.10 39.43±0.06 55.59±0.08 

Varieties 

Lakha 68.42±0.17
a
 39.45±0.10

a
 55.59±0.14

a
 

Mianwali 68.82±0.15
a
 39.63±0.08

a
 55.92±0.12

a
 

Mushki 67.96±0.14
b
 39.17±0.08

b
 55.22±0.11

b
 

Peshawari 68.46±0.14
a
 39.46±0.07

a
 55.62±0.11

a
 

Lysine Levels (%) × Varieties 

1.3 (L1) Lakha 68.42±0.45
bc

 39.48±0.26
abc

 55.59±0.36
bc

 

Mianwali 68.61±0.19
b
 39.51±0.12

ab
 55.74±0.15

b
 

Mushki 67.72±0.22
c
 39.01±0.12

d
 55.02±0.18

c
 

Peshawari 68.63±0.29
b
 39.58±0.14

ab
 55.75±0.23

b
 

1.4-1.2 

(L2) 

Lakha 68.35±0.16
bc

 39.39±0.08
bcd

 55.54±0.14
bc

 

Mianwali 69.37±0.22
a
 39.91±0.12

a
 56.36±0.18

a
 

Mushki 67.69±0.26
c
 39.04±0.15

cd
 55.00±0.21

c
 

Peshawari 68.50±0.27
bc

 39.51±0.14
ab

 55.65±0.22
bc

 

1.5-1.3- 

1.1 

(L3) 

Lakha 68.49±0.24
bc

 39.48±0.15
abc

 55.64±0.20
bc

 

Mianwali 68.48±0.26
bc

 39.48±0.14
abc

 55.64±0.22
bc

 

Mushki 68.48±0.14
bc

 39.45±0.07
bcd

 55.64±0.11
bc

 

Peshawari 68.24±0.17
bc

 39.29±0.10
bcd

 55.45±0.14
bc

 
Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 

Meth+Cys = Methionine and Cystine 
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Table 4: Production performance (from 28-43 weeks) in four varieties of indigenous 

Aseel chicken reared under different dietary lysine regimens 

Parameters 

Variables  

Egg Weight  

         (g ) 

Total Egg 

No. /Hen 

 Egg Mass/ Hen 

          (g )             

Lysine Levels (%)/Regimens 

1.3 (L1) 47.17±0.21
b
 30.81±1.14

b
 1415.19±49.69

b
 

1.4-1.2 (L2) 47.50±0.23
a
 30.88±0.95

b
 1421.56±39.67

b
 

1.5-1.3-1.1(L3) 47.63±0.19
a
 33.75±1.14

a
 1551.44±49.37

a
 

Varieties 

Lakha  47.65±0.11
b
 24.96±0.72

c
 1149.50±30.36

c
 

Mianwali 48.29±0.13
a
 30.13±0.82

b
 1419.00±33.82

b
 

Mushki 45.58±0.11
c
 36.79±0.99

a
 1641.42±43.18

a
 

Peshawari 48.22±0.07
a
 35.38±0.79

a
 1641.00±35.78

a
 

Lysine Levels (%)/Regimens × Varieties 

1.3 (L1) Lakha  47.57±0.14
d
 23.25±1.01

g
 1073.38±44.78

f
 

Mianwali 47.65±0.22
d
 28.50±1.61

def
 1335.88±67.01

de
 

Mushki 45.31±0.18
f
 35.75±1.66

abc
 1590.88±71.93

abc
 

Peshawari 48.16±0.17
bc

 35.75±0.82
abc

 1660.63±38.14
ab

 

1.4-1.2 (L2) Lakha  47.56±0.28
d
 24.75±1.08

fg
 1135.75±39.01

f
 

Mianwali 48.72±0.09
a
 29.88±1.59

de
 1417.88±62.95

cd
 

Mushki 45.51±0.16
ef

 36.38±1.27
ab

 1624.63±54.65
ab

 

Peshawari 48.21±0.08
bc

 32.50±0.76
bcd

 1508.00±27.76
bcd

 

1.5-1.3-1.1(L3) Lakha  47.82±0.12
cd

 26.88±1.42
efg

 1239.38±59.55
f
 

Mianwali 48.49±0.14
ab

 32.00±0.78
cd

 1503.25±28.64
bcd

 

Mushki 45.92±0.18
e
 38.25±2.21

a
 1708.75±95.75

a
 

Peshawari 48.30±0.12
abc

 37.88±1.67
a
 1754.38±77.31

a
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 5: Production performance (from 28-43 weeks) in four varieties of indigenous 

Aseel chicken reared under different dietary lysine regimens 

Parameters 

Variables  

FCR/Kg 

Egg Mass 

FCR/Dozen 

Eggs 

Hen Day 

Production% 

Hen House 

Production% 

Lysine Levels (%)/Regimens 

1.3 (L1) 6.31±0.24
a
 3.49±0.14

a
 33.13±1.22

b
 32.10±1.19

b
 

1.4-1.2 (L2) 6.18±0.19
a
 3.44±0.12

b
 33.20±1.02

b
 32.16±0.99

b
 

1.5-1.3-1.1(L3) 5.69±0.19
b
 3.15±0.11

c
 36.29±1.22

a
 35.16±1.18

a
 

Varieties  

Lakha  7.56±0.19
a
 4.19±0.12

a
 26.84±0.78

c
 26.00±0.75

c
 

Mianwali 6.14±0.15
b
 3.49±0.10

b
 32.39±0.88

b
 31.38±0.85

b
 

Mushki 5.27±0.14
c
 2.83±0.07

c
 39.56±1.07

a
 38.32±1.03

a
 

Peshawari 5.27±0.11
c
 2.93±0.06

c
 38.04±0.85

a
 36.85±0.82

a
 

Lysine Levels (%)/Regimens × Varieties 

1.3 (L1) Lakha  8.07±0.35
a
 4.47±0.20

a
 25.00±1.09

g
 24.22±1.06

g
 

Mianwali 6.52±0.29
cd

 3.68±0.19
c
 30.65±1.74

def
 29.69±1.68

def
 

Mushki 5.45±0.24
f
 2.91±0.13

ef
 38.44±1.78

abc
 37.24±1.72

ac
 

Peshawari 5.19±0.12
f
 2.89±0.07

ef
 38.44±0.88

abc
 37.24±0.85

abc
 

1.4-1.2 

(L2) 

Lakha  7.59±0.26
ab

 4.20±0.19
ab

 26.61±1.16
fg

 25.78±1.13
fg

 

Mianwali 6.20±0.28
de

 3.55±0.19
cd

 32.12±1.65
de

 31.12±1.65
de

 

Mushki 5.25±0.17
f
 2.82±0.10

ef
 39.11±1.36

ab
 37.89±1.32

ab
 

Peshawari 5.69±0.10
ef

 3.17±0.07
def

 34.95±0.81
bcd

 33.85±0.79
bcd

 

1.5-1.3-1.1 

     (L3) 

Lakha  7.01±0.31
bc

 3.89±0.19
bc

 28.90±1.53
g
 27.99±1.48

efg
 

Mianwali 5.71±0.12
ef

 3.22±0.08
de

 34.41±0.84
cd

 33.33±0.81
cd

 

Mushki 5.12±0.29
f
 2.75±0.16

ef
 41.13±2.38

a
 39.84±2.30

a
 

Peshawari 4.93±0.22
f
 2.74±0.12

f
 40.73±1.80

a
 39.45±1.74

a
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 

FCR= feed conversion ratio 
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Table 6: Egg production and Persistency of production in four varieties of indigenous Aseel (28-43weeks) 

 

Aseel  

varieties 

28-31( weeks) 28-35( weeks) 28-39( weeks) 28-43( weeks) 

Egg  

No. 

HDEP*  

(%) 

HHEP**  

(%) 

Egg  

No. 

HDEP*  

(%) 

HHEP** 

 (%) 

Egg  

No. 

HDEP*  

(%) 

HHEP**  

(%) 

Egg  

No. 

HDEP*  

(%) 

HHEP**    

   (%) 

Lakha 3.286 13.690 13.690 7.071 18.018 18.018 6.393 19.361 19.236 4.642 23.289 21.586 

Mianwali 3.321 13.839 13.839 7.500 19.279 18.946 10.286 25.515 25.107 4.714 26.122 26.018 

Mushki 4.929 20.536 20.536 14.036 34.792 34.170 9.107 31.974 31.613 3.464 31.757 31.680 

Peshawari 4.500 18.750 18.750 12.607 31.324 30.765 7.893 28.382 28.069 5.321 30.661 30.543 

 HDEP* = Hen day egg production; HHEP ** = hen housed egg production 
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Table 7: Egg production and Persistency of production in four varieties of indigenous Aseel (28-43weeks)  

Aseel  

varieties 

28-31( weeks) 32-35( weeks) 36-39( weeks) 40-43( weeks) 

Egg  

No. 

HDEP 

* (%) 

HHEP** 

 (%) 
Egg No. 

HDEP*  

(%) 

HHEP** 

 (%) 
Egg No. 

HDEP*  

(%) 

HHEP**  

(%) 
Egg No. 

HDEP* 

 (%) 

HHEP** 

 (%) 

Lakha 3.286 13.690 13.690 7.071 29.464 29.464 6.393 27.795 26.637 4.642 20.186 19.345 

Mianwali 3.321 13.839 13.839 7.500 32.609 31.250 10.286 46.753 42.857 4.714 21.429 19.643 

Mushki 4.929 20.536 20.536 14.036 61.025 58.482 9.107 41.396 37.946 3.464 15.747 14.435 

Peshawari 4.500 18.750 18.750 12.607 54.814 52.530 7.893 34.317 32.887 5.321 23.137 22.173 

  HDEP* = Hen day egg production; HHEP ** = hen housed egg production 
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Table 8: Economic appraisal of Aseel birds during production phase (for 16 weeks) 

reared under different dietary lysine regimens. 

Cost items Lysine (%) / Regimens 

L1  

(1.3%) 

L2 (1.4-1.2%) L3 (1.5-1.4- 

1.1%) 

Housing (equipped) @ Rs. /pullet 85 85 85 

Labor charges @ Rs. /pullet 70 70 70 

Feed consumed (kg)/pullet 9.14 8.84 8.55 

Feeding expenses @ Rs.45/kg feed/pullet  414.30 397.80 384.75 

Vaccination & Medication/pullet 65 65 65 

Overall mortality (%)  6.25 3.13 0.00 

Overhead loss due to mortality/pullet (Rs) 66.67 32.26 0.00 

Miscellaneous expenses/pullet 25 25 25 

Sale of eatable eggs/pullet 30.81 30.88 33.75 

Cost of eggs @ Rs.12 /egg 369.72 370.56 405.00 

Overall expenses Rs. /pullet  725.97 675.06 629.75 

Net profit/loss (Rs)/pullet -356.25 -304.50 -224.75 

Profit/Loss (%)/pullet -49.07 -45.11 -35.69 
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4. DISCUSSION 

4.1. Body Weight (g) 

Significant (P≤0.05) differences in body weight (g) were noted in lysine 

regimens and varieties. L3 (1.5%-1.3%-1.1%) showed higher body weight (g) than L2 

(1.4%-1.2 %) and L1 (1.3 %) lysine regimens. Among Aseel varieties, Peshawari 

variety showed significantly (P≤0.05) higher body weight  than Mianwali, Mushki 

and Lakha varieties and similar lead in higher body weight was also shown by 

Peshawari variety when the interactions between lysine regimens and Aseel varieties 

were considered. This increase in body weight might be due to the significant impact 

of genetic group (Chatterjee et al., 2007; Devi and Reddy, 2005; Mohammed et al. 

2005).  The increased body weight of birds, in the present study with in L3 lysine 

regimen may be attributed to the timely fulfilment of bird’s nutritive requirements 

during rearing period and can be correlated with the findings of other studies wherein, 

timely accomplishment of nutritive demands resulted in boosted immuno-competence 

(Taghinejad-Roudbaneh et al., 2011), which intern sustained the high body weight of 

the birds by keeping them secure from disease attacks (Humphrey et al., 2002). The 

results of present study are also in close lines with the findings of Abbas et al. (2016) 

on Japanese quails who also attributed the increased body weight due to timely 

fulfilment of nutritive needs according to the bird’s age. Poosuwan et al. (2009) 

revealed that the satisfactory dietary conditions of amino acids are essential for 

nourishing normal immunocompetence and attaining maximum production 

performance.  

4.2. Feed Intake (g) 

Non-significant differences (P>0.05) in cumulative feed, CP, calories, 

calcium, phosphorous, lysine and methionine intake (g) were noted in different 
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dietary lysine regimens (Table 1 & 2). Among the varieties, Mianwali showed 

significantly (P≤0.05) higher feed and CP intake than Peshawari, Lakha and Mushki 

varieties. However, Lakha, Mianwali and Peshawari varieties utilized more calories, 

calcium, phosphorous, lysine and methionine than Mushki variety. As far as the 

interactions between lysine regimens and Aseel varieties are considered, the higher 

feed and CP, calories, calcium, phosphorous, lysine and methionine intake was 

observed in Mianwali variety with L2 lysine regimen than Peshawari, Lakha and 

Mushki varieties.  

Valerio et al. (2003) and Figueiredo et al. (2012), separately, in their studies 

on Lohmann LSL layers and on Hy-Line W36 laying hens, respectively, reported a 

non-significant (P>0.05) effect of dietary threonine while significant effects of lysine 

levels on feed intake as the amino acid imbalance may lead to functional and 

metabolic changes resulting the alterations in eating behavior.  

Similarly, Cupertino et al. (2009) and Rocha et al. (2009), separately, 

demonstrated the linear relationship between dietary lysine levels and feed intake. 

Iqbal et al. (2012) also reported the similar feed intake variations in four varieties of 

Aseel chicken without any treatment effect which may be attributed to the genetic 

impact of varieties.                 

4.3. Egg Production and Persistency of Egg Production  

Significant (P≤0.05) differences were observed in total egg number/ hen and 

cumulative egg mass (g) both within lysine regimens and Aseel varieties. The birds 

reared on L3 lysine regimen showed higher egg production and egg mass than those 

reared on L2 and L1 lysine regimens. Among Aseel varieties, both Mushki and 

Peshawari varieties showed better egg production and egg mass than Mianwali and 

Lakha varieties. As far as interactions among lysine regimens and Aseel varieties are 
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considered, Mushki and Peshawari varieties revealed better egg production and egg 

mass in L3 lysine regimen than Mianwali and Lakha varieties.  

Significant (P≤ 0.05) differences in egg weights were shown among different 

lysine regimens and varieties. Egg weights of Peshawari and Mianwali varieties were 

significantly (P≤0.05) higher than those of Lakha and Mushki varieties. Among the 

interactions between Lysine levels and Aseel varieties, Mianwali variety showed the 

better egg weight with L2 lysine regimen than Peshawari, Lakha and Mushki varieties 

and L3 and L1 lysine regimens. In continuation of the results of the production 

performance of the present study, significant (P≤0.05) differences in FCR/kg egg 

mass, FCR/dozen eggs, hen housed and hen day production (%) were observed not 

only within lysine regimens but also within Aseel varieties. During this production 

performance, the birds reared on L3 lysine regimen showed better FCR/kg egg mass, 

hen house and hen day production (%), less utilization of feed (kg)  for producing a 

dozen of egg  (fcr/dozen eggs).  

As far as the Aseel varieties are considered, both Peshawari and Mushki 

varieties showed significantly (P≤0.05) highest hen day and hen house production (%) 

followed by Mianwali and Lakha variety (Table 5). The higher egg production and 

egg mass in L3 lysine regimen in this case can be attributed to the fulfilment of bird’s 

nutritional requirement according to the age demand (Scheideler et al., 1996). The 

improved egg production in the present study might also be attributed to the 

deposition of lysine in the body which decreased fat pad’s existence around in 

reproductive organs as was reported by Oliveira et al. (2013).  

A linear relationship between lysine supply and protein deposition within body 

muscles was also reported in their study which led into increased weight and 

improved feed conversion ratio that finally improved the egg production.  
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Usman et al. (2014) reported a decrease in egg production due to increase in 

fat pads on reproductive organs followed by increasing age. Oliveira et al. (2013) also 

demonstrated that the provision of particular levels of digestible lysine i.e., 13.0 and 

14.0 g/kg in the bird’s diet from the age of 8 to 21 day can provide best production 

performance during later age. Similarly, Fakhraei et al. (2010) reported that 

supplemental lysine (in variable amount depending upon physiological parameters of 

bird’s production prestige) is beneficial in corn and soybean meal diets of broiler 

breeder for better egg production. Different levels of supplemental lysine i.e., 0.64, 

0.67 and 0.63 % have a significant impact on egg production (%), egg mass (g) per 

hen per day, egg contents (g) and settable eggs (%), respectively. 

 Contrarily, Jackson et al. (1989) reported non-significant effects of  adding 

0.1 % L-Lysine HCl on the production of eggs or feed efficiency, whilst the weight of  

egg decreased by 0.8 g specifying  the more  amino acid obligation for higher weight 

of egg than its production. Moreover, 18 % CP constituting diet have the significant 

effect in increasing the production performance and addition of synthetic L-Lysine 

and DL-methionine along with the limited  protein consumption can have better 

impact on production performance and protein utilization of laying hens (Bunchasak 

and Silapasorn, 2005; Narvaez-Solarte et al., 2005).  

According to Poosuwan et al. (2010) the birds fed diets containing 18 % CP 

showed better egg production, egg weight, egg mass, protein intake, feed and energy 

efficiency than those containing 14 % CP. Liu et al. (2005) and Wu et al. (2007) 

demonstrated that egg production, egg weight, egg mass, feed consumption, feed 

conversion and body weight of hens became significantly improved by increasing the 

lysine level.  
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Among the interactions between lysine regimens and Aseel varieties, 

Peshawari and Mushki both varieties showed a higher hen day and hen house 

production (%) in L3 lysine regimen. In the present study, sexual maturity of Aseel 

birds was attained at 26
th

 week which was greater than that reported by Mohan et al. 

(2008) and Haunshi et al. (2011), which was probably due to the increased day light 

in the later period of bird’s growing age and partly due to the better management 

practices as was reported by them.  

The earlier maturity attainment, in the present case, may be due to the 

treatment effect and fulfilment of  bird’s lysine requirements as per age demand 

which resulted in increased deposition of lysine in body and hence the increased body 

weight lead to early maturity and better production performance (Novak et al., 2004). 

In the present study, Aseel birds showed maximum egg production and persistency of 

egg production between 28
th

 and 35
th

 week of age. Although, the outcomes of study 

conducted by Haunshi et al. (2013) showed the maximum production persistency 

between 24
th

 to 36
th

 week of age in Aseel. They further reported the peak daily hen 

day production % (HDEP) of 67.57 % in Aseel on an average day in 31
st 

week of 

production, which was higher than the present value of HDEP % (Table 6 & 7).                 

4.4. Economic Analysis 

The breakup of various components affecting the economics of Aseel birds 

during production period from 28
th

 to 43
rd

 week has been given in Table 8. The 

overall expenses (excluding the pullets purchase price as the present birds were self-

reared in extension of the growth study from day old chick) were higher of birds 

reared in 1.3 % (L1)  followed by 1.4%- 1.2 % (L2) and then the 1.5-1.4-1.1% (L3) 

lysine regimen. As the total expenditures spent on each pullet exceeded the sale price 



Chapter 5 Production Performance & Economics 

 

109 

of eggs so the net loss and loss (%) has been highest in L1 followed by L2 and then 

L3 lysine regimen (Table 8). 

 The present results of economic analysis revealed that 3-phase feeding lysine 

regimen is better for boosting the initial growth of the bird in rearing phase as is 

demonstrated by Abbas et al. (2016). They have mentioned in their study entitled as 

“Effect of different dietary lysine regimens on growth performance and economics of 

Japanese quails” that 3-phase feeding regimen was quite better for enhancing the 

growth and resulted in more profit and income.  

The present findings indicated that increased growth maintained during later 

period lead to early maturity and increased production of eggs by L3 lysine regimen. 

The increased growth maintained in later period, lead to early maturity and increased 

production of eggs by hens been reared under L3 lysine regimen. . This resulted in 

low cost of production in L3 lysine regimen.  Bouyeh and Gevorgian (2011) also 

demonstrated that production cost could be reduced by substitute reduction of dietary 

protein and addition of lysine and total sulfur amino acids (TSAA) in the diet of post 

peak laying hens. Lomeli et al. (2009) also observed and reported that expenditures 

on the rearing of Japanese quails could be reduced when CP is reduced from 24% to 

21% during the first two weeks of growth.  

Conclusion 

Provision of sufficient quantity and levels of dietary essential amino acids, 

predominantly lysine is obligatory in accordance with the growth requirement (phase-

vise supply) for achieving the maximum production performance, persistency of 

production and hence the economic efficiency in indigenous Aseel varieties. Lysine 

supplemented as in L3 regimen was found to be better and should be recommended 

for obtaining the better production.    
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Chapter 6 

COMPARATIVE EVALUATION OF EGG GEOMETRY AND 

REPRODUCTIVE TRAITS OF INDIGENOUS ASEEL 

VARIETIES AS INFLUENCED BY REARING UNDER 

DIFFERENT DIETARY LYSINE REGIMENS 
 

1. INTRODUCTION 

Currently the broiler breeder feed formulation is being emphasized on 

balanced amino acids to energy for exploiting egg and chick production potential (de 

Beer, 2011). For this purpose several efforts have been done to set an optimal level of 

nutritional recommendations. Periodic alterations in protein concentration specially 

amino acids are needed for gaining maximum production performance as they directly 

affect the egg production and egg size (Wu et al., 2007b). Moreover, effective 

management practices must be maintained for better egg production potential in 

parent broiler breeder as well as the transfer of the genetic potential for growth and 

breast development in next progeny (Richards et al., 2010). 

Earlier nutritional studies on broiler breeders were concentrated on the 

evaluation of dietary protein levels and diet plans in different production phases 

(Ekmay et al., 2010).  

A scarce research concerning the specific amino acids requirements of broiler 

breeders and dietary crude protein (CP) consumption has often been confused with the 

intake of limiting amino acids (Lopez and Leeson, 1994). Lysine requirement has 

been reported to be more than 40% when minimum CP levels are maintained in 

formulation (Coon et al., 2006). Lysine amino acid is primarily concerned with the 

production of high egg mass protein and hence the large egg size (Gunawardana et al., 

2008) Therefore, lysine supplementation in bird’s diet permits the nutrients, 

particularly, the proteins to be efficiently taken in and deposited in body mass 
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 (Namazu et al., 2008). 

 Lysine in its optimal proportion with other amino acids plays an important 

role for enhancing the bird’s performance (Trindade-Neto et al., 2010). According to 

Liu et al. (2004) lysine is not only involved in the improvement of egg mass but also 

correlated with the improvement of feed conversion efficiencies in all the production 

phases of laying hens. Lysine reported to be an important economical factor when was 

used in diet of Hy-line W-36 hens, where it not only reduced the cost of production 

but also lowered the nitrogen injuries (Wu et al., 2007a). Studies under particular 

conditions had shown that lysine requirements for actual laying hens were 760-790 

mg/day i.e., between 0.76-0.79% in feed based on 100g/bird intake (Silva et al., 

2010).  

The decrease in fertility had also been reported, when diets low in protein 

were given to laying broiler breeders, as low protein diets are associated with low 

persistence of fertility (Walsh and Brake, 1997). Similarly, embryo deaths may also 

be affected by a particular ratio of CP and ME in the second week of incubation, 

whereas, at higher dietary CP level (16%) fertility lowered significantly than at low 

CP level (14%). Fertility improved, however, at 12% CP level (Lopez and Leeson, 

1995). Most of the literature available is based on broiler breeder hens and CP, ME 

rather than amino acids (lysine) as most of the research works are focused mainly on 

improved genotypes. Aseel is a local breed of Pakistan and is very famous for its 

physique, stamina and resistance against diseases but no attention has been given to 

improve it and irrespective to the great qualities, even some of them are going to be 

extinct without being recognized (Iqbal et al., 2015).  

The present study was designed as a preliminary one to investigate the 

subsequent effect of rearing (0-42
nd

 d) under different dietary lysine regimens on egg 
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geometry and reproductive traits in Indigenous Aseel varieties namely Lakha, 

Mianwali, Mushki and Peshawari.  

2. MATERIALS AND METHODS 

2.1. Experimental Site  

The present experiment was conducted at Indigenous Chicken Genetic 

Resource Center (ICGRC), UVAS, Lahore, Pakistan and birds were maintained in 

experimental conditions for a period of 23 weeks duration from 21-43 weeks  (pre-lay 

to post lay period), while data for egg geometry and reproductive traits of Aseel birds 

was evaluated from 28-43 (16 weeks) weeks of age. The standard instructions for the 

care and welfare of the experimental birds were followed.  

2.2. Experimental Birds 

The present experiment was performed to assess the egg geometry and 

hatching traits in Lakha, Mianwali, Mushki and Peshawari varieties of indigenous 

Aseel reared under different dietary lysine regimens. For this trial, 96 breeder pullets 

and 12 cockerels were randomly selected from a pool of 240 birds which were fed 

under different dietary lysine regimens from day 0 to 6
th

 week of their initial growth 

period.  

2.3. Experimental Feed and Feeding 

There were three different dietary lysine regimens i.e., L1, L2 and L3 

containing lysine 1.1%, 1.4 & 1.2% and 1.5, 1.3 & 1.1%, respectively. The 

ingredients and nutrients composition of regimens has been mentioned in annexure I. 

These birds were tagged according to the regimens under which they have been 

reared. Each of the regimen i.e., L1, L2 and L3 contained 80 birds of each of the four 

varieties. Feeding under lysine regimens was phased so that 1.3% in L1 throughout 

the six weeks (1-phased), 1.4 and 1.2% for 3 weeks each (2-phased) and 1.5, 1.3 and 
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1.1% each for 2 weeks (3-phased). The basic aim of this study was to enhance the 

initial growth of Aseel birds by supplementing lysine rightly as per bird’s growth age 

requirement.  

2.4. Experimental Design 

For the present trial, finally selected 96 female (24 from each of the Lakha, 

Mianwali, Mushki and Peshawari varieties including 8 pullets from each treatment 

group) and 12 male birds (3 from each Lakha, Mianwali, Mushki and Peshawari 

varieties including 1 cockerel from each treatment group) were placed in blocks under 

randomized complete block design (RCBD) in three-tiered identical cage units. The 

factorial arrangement was 4 (varieties) × 3 (treatments/lysine regimens) × 8 

[replicate/pullet (1 bird in each replicate)] = 96 and 4×3×1=12, so that, 8 times 

replication of each treatment was done and each bird was given a rank of one 

experimental unit. The original treatment wise identity of birds was retained and one 

male was available for eight females of respective treatment group. Stud mating 

system was opted for obtaining fertile eggs.  

2.5. Experimental cages and Management 

The laying cages were fitted with slanted wired floors and removable iron 

trays for easy collection of eggs and droppings. These laying cages were placed in 

well-aerated enclosure with plastered walls, concrete floor and slab ceiling. The 

enclosures were facilitated with rotating mist fans, air coolers and heaters for the 

maintenance of room temperature during dry hot summer and cold winter season, 

respectively. The birds were maintained under standard conditions and their welfare 

was prioritized in each step as was instructed by Institutional Animal Ethic 

Committee.   
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2.6. Data Collection 

2.6.1. Egg geometry parameters 

Data regarding the present study was collected from 28
th

 to 43
rd

 week of the 

production period divided into four phases each extending four weeks i.e., pre-peak 

(28-31 weeks), peak (32-35 weeks), post-peak (36-39 weeks) and terminal (40-43 

weeks). During this period, broiler breeder feed, formulated according to NRC 

standards (NRC, 1994) was offered for a calculated period of time (2hours/day). The 

eggs were collected twice a day i.e., morning and evening and tagged for egg 

geometry parameters. Egg weight was measured by digital weighing balance having 

weighing limit up to 1g. Egg length and width were measured through digital Vernier 

Caliper, while, shape index (%), egg surface area (cm
2
) and egg volume (cm

3
) were 

calculated as following:  

Egg shape index = (egg breadth/egg length) ×100 (Parmar et al., 2006) 

Egg surface area (S) = Average of (i) and (ii) (Etches, 1996) 

i. S = kW
0.67

                 Where, 

W= weight of egg in g and k (constant value) = 4.558 

ii. S = k (πLB2/6)
0.67

     Where, 

π = 3.1415927………. 

L = egg length (cm) 

B = egg breadth (cm) 

k = constant, value ranges from 4.63 to 5.07 (average = 4.85) 

Egg volume (cm
3
) V= Average of (i) and (ii) (Etches, 1996) 

i. V = k πLB2/6   Where, 

k = constant, value ranges between 0.85 to 0.99 (Average = 0.929) 

π = 3.1415927………. 
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L = egg length (cm) 

B = egg breadth (cm) 

ii. V = 0.913 W            where, 

W = egg weight in g 

2.6.2. Reproductive traits 

For hatching traits analysis, the eggs collected on daily basis were stored at 

13-15 °C in a chiller. Two lots of stored eggs from each of the four production phases, 

i.e., eight lots in total, were set in hatcher under standard conditions for hatching. 

Following parameters regarding hatching traits were recorded: 

2.6.2.1. Hatchability percent 

Hatchability percent was calculated by percent number of chicks hatched from 

total eggs which were set for hatching by using following formula: 

 

                 
                    

              
      

  

2.6.2.2. Hatch of fertile percent 

Hatch of fertile percent was calculated by percent number of chicks hatched 

from fertile eggs by using following formula: 

                     
                    

                   
      

2.6.2.3. Clear or infertile eggs percent 

 The eggs found clear i.e., without any embryo were declared as infertile and 

their percentage was calculated as: 
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2.6.2.4. Fertility or fertile eggs percent 

 Fertile eggs were calculated by subtracting clear eggs from total eggs set for 

hatching and their percent was calculated as: 

                              
                             

              
      

2.6.2.5. Dead germs percent 

 The eggs having embryo died at a very early stage of incubation were 

separated after being broken and their percent was calculated by using following 

formula: 

                
                

               
      

2.6.2.6. Dead in shell percent 

 The unhatched eggs containing embryos which were died at later stage of 

incubation and were calculated by using following formula: 

                   
                   

               
      

2.7. Statistical Analysis  

The collected data were analyzed by SAS (Statistical Analysis System, version 

9.1) software through two-way ANOVA (Analysis of Variance) technique and results 

were expressed as means and their standard errors. The treatment means were 

compared by Duncan’s Multiple Range (DMR) test (Duncan, 1955) and were 

considered as significant at P ≤ 0.05. Following statistical model was employed: 

Yijk = µ + Bi + Tj + Bi × Tj + Ԑijk 

Where, 

Yijk = Dependent Variable 

µ = Population Mean 
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Bi = Effect of i
th

 Block (i =1, 2, 3, 4; Lakha, Mushki, Mianwali, Peshawari) 

Tj = Effect of j
th

 Treatment (j = 1, 2, 3; dietary lysine regimens L1, L2, L3) 

Bi × Tj = Interaction Effect 

Ԑijk = Residual effect associated with k
th

 observation of j
th

 treatment in i
th

 block NID ~ 

0, σ
2
   

3. RESULTS 

3.1. Egg Geometry Parameters 

The effect of dietary lysine regimens (L1, L2, and L3), Aseel varieties (Lakha, 

Mianwali, Mushki and Peshawari) and their interactions on egg geometry and 

reproductive traits has been mentioned in Table 1-4.  

3.1.1. Egg weight (g) 

Significantly (P≤0.05) higher average egg weight (47.63±0.19g) was shown 

by hens reared on L3 (1.5%-1.3%-1.1%) than those of L2 (1.4%-1.2 %) and L1 (1.3 

%) lysine regimen (47.50±0.23 and 47.17±0.21g, respectively). However, both L3 

and L2 were statistically not significantly variable among themselves. Similarly, 

significant differences (P≤0.05) were observed among varieties, Peshawari and 

Mianwali varieties showed higher egg weight (48.22±0.07 and 48.29±0.13g, 

respectively) followed by Lakha (47.65±0.11g) and then Mushki (45.58±0.11g) 

variety (Table 1). As far as, interactions among lysine regimens and Aseel varieties 

are concerned, Mianwali showed significantly (P≤0.05) higher (48.72±0.09g) egg 

weight with L2 lysine regimen and lowest egg weight was shown by Mushki 

(45.31±0.18g) variety with L1lysine regimen (Table 1). 

3.1.2. Egg length (cm) 

 Significant variations were observed among lysine regimens and Aseel 

varieties for egg length and significantly (P≤0.05) higher average egg length 
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(5.14±0.01cm) was shown by hens reared on L3 than those reared on L2 and L1  

lysine regimen (5.13±0.02 and 5.09±0.01cm, respectively). However, statistically 

both L3 and L2 were not significantly variable among themselves. Similarly, 

significant differences (P≤0.05) were observed among varieties and Peshawari 

showed higher egg length (cm) followed by both Lakha and Mianwali (5.15±0.01 and 

5.15±0.01cm, respectively), then Mushki (5.00±0.01cm) variety (Table 1). As far as, 

interactions among lysine regimens and Aseel varieties are concerned, Peshawari 

showed significantly (P≤0.05) higher (5.19±0.01cm) egg length with L3 lysine 

regimen, while lowest egg length was shown by Mushki (4.98±0.01cm) variety with 

L1 lysine regimen (Table 1). Weekly trend in egg length among lysine regimens and 

varieties is shown in Fig. 1 (IIA & IIB). 

3.1.3. Egg width (cm) 

 Significant variations were observed among lysine regimens and Aseel 

varieties for egg width and significantly (P≤0.05) higher average egg width 

(3.90±0.01cm) was shown by hens reared on L3 than those reared on L2 and L1  

lysine regimen (3.89±0.01 and 3.88±0.01cm, respectively). Similarly, significant 

differences (P≤0.05) were observed among varieties and both Peshawari and Lakha 

showed higher egg width (3.93±0.00 and 3.92±0.01cm, respectively) followed by 

Mianwali (3.89±0.01cm), then Mushki (3.83±0.01cm) variety (Table 1). As far as, 

interactions among lysine regimens and Aseel varieties are concerned, Peshawari 

showed significantly (P≤0.05) higher (3.94±0.01cm) egg width with L3 lysine 

regimen, while lowest egg width was shown by Mushki (3.80±0.01cm) variety with 

L2 lysine regimen (Table 1). Weekly trend in egg width among lysine regimens and 

varieties is shown in Fig. 1 (IIIA & IIIB). 
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3.1.4. Shape index (%) 

Shape index is the ratio between average egg width and egg length in 

centimeters. Non-significant (P>0.05) variations were observed among dietary lysine 

regimens for shape indices of eggs. However, 76.99±0.24, 76.72±0.18 and 

76.54±0.16% shape indices were depicted by L1, L2 and L3, respectively (Table 2). 

Among Aseel varieties, significant variations were perceived for egg shape indices 

and Mushki variety exhibited significantly higher (77.28±0.26%) shape index than 

Lakha (76.94±0.21%), Peshawari (76.55±0.18%) and Mianwali (76.24±0.19%) 

varieties. As far as, interactions among lysine regimens and Aseel varieties are 

concerned, the eggs of Mushki showed significantly highest (78.18±0.62%) shape 

index value with L3, while Mianwali variety depicted the lowest (76.01±0.25%) value 

of shape index (Table 2). Weekly trend in egg shape index among lysine regimens 

and varieties is shown in Fig. 1 (IVA & IVB).  

3.1.5. Egg surface area (cm
2
) 

Significant variations were observed among lysine regimens and Aseel 

varieties for egg surface area (cm
2
) and significantly (P≤0.05) higher average egg 

surface area (60.67±0.17 cm
2
) was shown by hens reared on L3 than those reared on 

L2 and L1 lysine regimen (60.56±0.20 and 60.28±0.18 cm
2
, respectively). However, 

statistically both L3 and L2 were not significantly variable among themselves (Table 

2). Similarly, significant differences (P≤0.05) were observed among varieties and 

both Mianwali and Peshawari showed higher egg surface area (61.23±0.11 and 

61.18±0.06 cm
2
, respectively) followed by Lakha (60.69±0.09 cm

2
), then Mushki 

(58.91±0.09cm
2
) variety (Table 2). As far as, interactions among lysine regimens and 

Aseel varieties are concerned, Mianwali showed significantly (P≤0.05) higher 

(61.60±0.08 cm
2
) egg surface area with L2 lysine regimen, while lowest egg surface 
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area was shown by Mushki (58.68±0.15 cm
2
) variety with L1 lysine regimen (Table 

2). Weekly trend in egg surface area among lysine regimens and varieties is shown in 

Fig. 1 (VA & VB). 

3.1.6. Egg Volume (cm
3
) 

Significant variations were observed among lysine regimens and Aseel 

varieties for egg volume (cm
3
) and significantly (P≤0.05) higher average egg volume 

(43.49±0.18cm
3
) was shown by hens reared on L3 than those reared on L2 and L1 

lysine regimen (43.37±0.21 and 43.07±0.20 cm
3
, respectively). However, statistically 

both L3 and L2 were not significantly variable among themselves (Table 2). 

Similarly, significant differences (P≤0.05) were observed among varieties and both 

Mianwali and Peshawari showed higher egg volume (44.09±0.12 and 44.03±0.07cm
3
, 

respectively) followed by Lakha (43.51±0.10cm
3
), then Mushki (41.62±0.10cm

3
) 

variety (Table 2). As far as, interactions among lysine regimens and Aseel varieties 

are concerned, Mianwali showed significantly (P≤0.05) higher (44.48±0.08cm
3
) egg 

volume with L2 lysine regimen, while lowest egg volume was shown by Mushki 

(41.37±0.16cm
3
) variety with L1 lysine regimen (Table 2). Weekly trend in egg 

volume among lysine regimens and varieties is shown in Fig. 1 (VIA & VIB).  

3.2. Reproductive Traits  

3.2.1. Fertility (%) 

Significant (P≤0.05) variations were observed among lysine regimens and L3 

revealed higher fertility (81.05±0.57%) than L2 and L1 (78.98±0.80 and 

78.58±0.51%, respectively) lysine regimens. Wherein, L2 and L1 were not 

statistically variable among themselves (Table 3). Non-significant (P>0.05) variations 

were observed among Aseel varieties for fertility (%), however 80.22±0.94, 

79.63±0.71, 79.50±0.58 and 78.80±0.79%, respectively, fertility was depicted by 
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Mushki, Lakha, Peshawari and Mianwali, respectively. Among interactions between 

lysine regimens and Aseel varieties, Mianwali variety displayed significantly 

(P≤0.05) highest fertility (82.03±0.66%) with L3, while Mianwali showed the lowest 

(76.35±1.67%) with L2 lysine regimen (Table 3). 

3.2.2. Hatchability (%) 

Hatchability is the number of chicks hatched out from total number of egg set. 

Significant (P≤0.05) variations were observed among lysine regimens for hatchability 

and L3 revealed significantly (P≤0.05) higher hatchability (62.24±0.46%) than L2 and 

L1 lysine regimens (58.09±0.65 and 57.16±0.56%, respectively). Wherein, L2 and L1 

were not statistically variable among themselves (Table 3). Similarly, significant 

(P≤0.05) variations were observed among varieties and Lakha variety showed 

significantly (P≤0.05) higher hatchability (60.20±0.98%) than Mianwali, Mushki and 

Peshawari (59.74±0.65, 58.46±0.48 and 58.24±0.90%, respectively) varieties, 

respectively (Table 3). As far as, interactions among lysine regimens and Aseel 

varieties are concerned, Mianwali showed significantly (P≤0.05) highest hatchability 

(63.29±0.32%) with L3 lysine regimen, while lowest hatchability (54.91±1.03%) was 

shown by Peshawari variety with L1 lysine regimen (Table 3). 

3.2.3. Hatch of fertile (%) 

Hatch of fertile is the number of chicks hatched out from total number of 

fertile eggs. Significant (P≤0.05) variations were observed among lysine regimens for 

hatch of fertile percent and L3 revealed significantly (P≤0.05) higher hatch of fertile 

(76.87±0.67%) than L2 and L1 lysine regimens (73.76±1.05 and 72.79±0.75%, 

respectively). Wherein, L2 and L1 were not statistically variable among themselves 

(Table 3). Non-significant (P>0.05) variations were observed among Aseel varieties 

for hatch of fertile (%), however 75.88±0.73, 75.67±1.20, 73.27±1.05 and 
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73.09±0.98% hatch of fertile was depicted by Mianwali, Lakha, Peshawari and 

Mushki varieties, respectively. Among interactions between lysine regimens and 

Aseel varieties, Lakha variety displayed significantly (P≤0.05) highest hatch of fertile 

(78.84±1.45%) with L3, while Peshawari showed the lowest (70.15±1.42%) with L1 

lysine regimen (Table 3). 

3.2.4. Chick weight (g)  

Significant (P≤0.05) variations were observed among lysine regimens for 

average chick weight of first progeny and L3 revealed significantly (P≤0.05) highest 

chick weight (39.91±0.42g) followed by L2 and L1 (%) lysine regimens (37.78±0.36 

and 35.38±0.26g, respectively). Similarly, significant (P≤0.05) variations were 

observed among Aseel varieties for average chick weight of first progeny and 

Mianwali variety showed significantly (P≤0.05) higher average chick weight 

(38.58±0.51g) than Peshawari, Mushki and Lakha (38.00±0.52, 37.54±0.69 and 

37.17±0.32g, respectively) varieties (Table 3). As far as, interactions among lysine 

regimens and Aseel varieties are concerned, Mushki showed significantly (P≤0.05) 

highest (41.50±0.63g) with L3 and also the lowest (34.88±0.48g) average chick 

weight with L1 lysine regimen (Table 3). 

3.2.5. Clear egg (%) 

Significant (P≤0.05) variations were observed among lysine regimens for clear 

or infertile egg percent and L1 revealed significantly (P≤0.05) higher clear egg 

(21.42±0.51%) than L2 and L3 lysine regimens (21.02±0.80 and 18.95±0.57%, 

respectively). Wherein, L2 and L1 were not statistically variable among themselves 

(Table 4). Non-significant (P>0.05) variations were observed among Aseel varieties 

for clear egg (%), however 21.20±0.79, 20.50±0.58, 20.37±0.71 and 19.78±0.94 clear 

egg percent were depicted by Mianwali, Peshawari, Lakha and Mushki varieties, 
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respectively. Among interactions between lysine regimens and Aseel varieties, 

Mianwali variety displayed significantly (P≤0.05) highest clear egg (23.65±1.67%) 

with L2 and the lowest (17.97±0.66%) with L3 lysine regimen (Table 4). 

3.2.6. Dead germ (%) 

This term used for fertile egg in which embryo is not viable or even dead at 

very early stage of incubation period. Non-significant (P>0.05) variations were 

observed among lysine regimen for dead germ (%), however 10.99±0.79, 10.44±0.63 

and 9.42±0.40%, dead germ were noted in L2, L1 and L3 lysine regimens, 

respectively (Table 4). Significant (P≤0.05) variations were observed among Aseel 

varieties for dead germ (%) and Mushki variety showed significantly (P≤0.05) higher 

dead germ (11.90±0.73%) than Peshawari, Lakha and Mianwali varieties i.e., 

10.08±0.66, 9.91±0.83 and 9.24±0.59%, respectively (Table 4). As far as, interactions 

among lysine regimens and Aseel varieties are concerned, Mushki showed 

significantly (P≤0.05) highest dead germ (13.25±1.80%) with L2, while Mianwali 

depicted the lowest dead germ (8.23±0.60%) with L3 lysine regimen (Table 4). 

3.2.7. Dead in shell (%) 

This term used for embryo when the growing embryo stopped its development 

inside the shell especially at the later stage of incubation period and has died in shell. 

Non-significant (P>0.05) variations were observed among lysine regimen as well as 

Aseel varieties for dead in shell (%), however 10.98±0.59, 9.78±0.75 and 

9.39±0.47%, dead germ were noted in L1, L2 and L3 lysine regimens, respectively 

(Table 4). As Aseel varieties were non-significantly (P>0.05) variable among 

themselves for dead germ (%), however 11.18±0.68, 9.86±0.84, 9.65±0.61 and 

9.51±0.70% dead in shell were noted in Peshawari, Mushki, Mianwali and Lakha 

varieties, respectively (Table 4). As far as, interactions among lysine regimens and 
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Aseel varieties are concerned, Peshawari showed significantly (P≤0.05) highest dead 

in shell (12.51±1.37%) with L1, while Mianwali depicted the lowest dead in shell 

(7.69±0.80%) with L3 lysine regimen (Table 4). 
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Fig. 1: Weekly (31, 35, 39, 43.) trend of egg geometry parameters: Among lysine regimens (A), 

Among Aseel varieties (B). Body weight of hen (I), Egg length (II), Egg width (III), Shape index (IV), 

Egg surface area (V) and Egg volume (VI) 

Symbols: ( ) L1, ( ) L2, (  ) L3 and (  ) Lakha, ( ) Mianwali, (  ) Mushki and (  ) Peshawari. 
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Table 1. Effect of dietary lysine regimens, Aseel varieties and their interactions on 

average egg weight, length and width among Indigenous Aseel varieties (from 28-43 

weeks of age) 

 

                     Parameters                                  

Variables  

Average Egg  

Weight (g) 

Average Egg 

Length (cm) 

Average Egg 

width (cm) 

Lysine (%) Levels/Regimens 

1.3(L1) 47.17±0.21
b
 5.09±0.01

b
 3.88±0.01

b
 

1.4-1.2(L2) 47.50±0.23
a
 5.13±0.02

a
 3.89±0.01

ab
 

1.5-1.3-1.1(L3) 47.63±0.19
a
 5.14±0.01

a
 3.90±0.01

a
 

Aseel Varieties 

Lakha  47.65±0.11
b
 5.15±0.01

b
 3.92±0.01

a
 

Mianwali 48.29±0.13
a
 5.15±0.01

b
 3.89±0.01

b
 

Mushki 45.58±0.11
c
 5.00±0.01

c
 3.83±0.01

c
 

Peshawari 48.22±0.07
a
 5.18±0.01

a
 3.93±0.00

a
 

Lysine (%) Levels/Regimens × Varieties 

1.3 

(L1) 

Lakha  47.57±0.14
d
 5.10±0.01

b
 3.90±0.02

abc
 

Mianwali 47.65±0.22
d
 5.09±0.02

b
 3.87±0.01

bc
 

Mushki 45.31±0.18
f
 4.98±0.01

c
 3.82±0.01

d
 

Peshawari 48.16±0.17
bc

 5.17±0.01
a
 3.92±0.01

abc
 

1.4-1.2 

(L2) 

Lakha  47.56±0.28
d
 5.14±0.03

ab
 3.92±0.02

ab
 

Mianwali 48.72±0.09
a
 5.18±0.01

a
 3.92±0.00

abc
 

Mushki 45.51±0.16
ef

 5.00±0.01
c
 3.80±0.01

d
 

Peshawari 48.21±0.08
bc

 5.18±0.01
a
 3.92±0.01

abc
 

1.5-1.3-1.1 

(L3) 

Lakha  47.82±0.12
cd

 5.19±0.02
a
 3.93±0.01

a
 

Mianwali 48.49±0.14
ab

 5.16±0.02
a
 3.87±0.02

bc
 

Mushki 45.92±0.18
e
 5.02±0.01

c
 3.87±0.04

d
 

Peshawari 48.30±0.12
abc

 5.19±0.01
a
 3.94±0.01

a
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 2. Effect of dietary lysine regimens, Aseel varieties and their interactions on 

average egg shape index, surface area and volume among Indigenous Aseel varieties 

(from 28-43 weeks of age) 

 

   Parameters 

 Variables  

Shape Index 

(%) 

Egg Surface 

Area (cm
2
) 

Egg Volume 

(cm
3)

 

Lysine (%) Levels/Regimens  

1.3(L1) 76.54±0.16 60.28±0.18
b
 43.07±0.20

b
 

1.4-1.2(L2) 76.72±0.18 60.56±0.20
a
 43.37±0.21

a
 

1.5-1.3-1.1(L3) 76.99±0.24 60.67±0.17
a
 43.49±0.18

a
 

Aseel Varieties 

Lakha  76.94±0.21
ab

 60.69±0.09
b
 43.51±0.10

b
 

Mianwali 76.24±0.19
c
 61.23±0.11

a
 44.09±0.12

a
 

Mushki 77.28±0.26
a
 58.91±0.09

c
 41.62±0.10

c
 

Peshawari 76.55±0.18
bc

 61.18±0.06
a
 44.03±0.07

a
 

Lysine (%) Levels/Regimens × Varieties 

1.3(L1) Lakha  77.12±0.36
b
 60.63±0.12

d
 43.44±0.13

d
 

Mianwali 76.01±0.25
b
 60.69±0.19

d
 43.50±0.20

d
 

Mushki 76.82±0.22
b
 58.68±0.15

f
 41.37±0.16

f
 

Peshawari 76.23±0.28
b
 61.12±0.15

bc
 43.97±0.16

bc
 

1.4-1.2(L2) Lakha  77.15±0.41
b
 60.61±0.24

d
 43.42±0.25

d
 

Mianwali 76.39±0.35
b
 61.60±0.08

a
 44.48±0.08

a
 

Mushki 76.85±0.28
b
 58.85±0.14

ef
 41.55±0.15

ef
 

Peshawari 76.50±0.39
b
 61.16±0.07

bc
 44.01±0.08

bc
 

1.5-1.3-

1.1(L3) 

Lakha  76.55±0.34
b
 60.84±0.10

cd
 43.66±0.11

cd
 

Mianwali 76.32±0.40
b
 61.40±0.12

ab
 44.27±0.13

ab
 

Mushki 78.18±0.62
a
 59.21±0.15

e
 41.93±0.16

e
 

Peshawari 76.93±0.22
b
 61.25±0.10

abc
 44.10±0.11

abc
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 3. Effect of dietary lysine regimens, Aseel varieties and their interactions on 

fertility and reproductive traits among Indigenous Aseel varieties (from 28-43 weeks 

of age) 

 

Parameters  

Variables 

Fertility                          

(%) 

Hatchability 

      (%) 

Hatch of 

Fertile (%) 

Chick 

weight (g) 

Lysine (%) Levels/Regimens 

1.3(L1) 78.58±0.51
b
 57.16±0.56

b
 72.79±0.75

b
 35.38±0.26

c
 

1.4-1.2(L2) 78.98±0.80
b
 58.09±0.65

b
 73.76±1.05

b
 37.78±0.36

b
 

1.5-1.3-1.1(L3) 81.05±0.57
a
 62.24±0.46

a
 76.87±0.67

a
 39.91±0.42

a
 

Aseel Varieties 

Lakha  79.63±0.71 60.20±0.98
a
 75.67±1.20 37.17±0.32

b
 

Mianwali 78.80±0.79 59.74±0.65
ab

 75.88±0.73 38.58±0.51
a
 

Mushki 80.22±0.94 58.46±0.48
ab

 73.09±0.98 37.54±0.69
ab

 

Peshawari 79.50±0.58 58.24±0.90
b
 73.27±1.05 38.00±0.52

ab
 

Lysine (%) Levels/Regimens × Varieties 

1.3 

(L1) 

Lakha  79.48±1.77
ab

 58.37±1.42
cd

 73.56±1.78
ab

 37.13±0.30
de

 

Mianwali 78.02±0.68
ab

 57.61±0.81
cd

 73.90±1.46
ab

 35.88±0.52
ef

 

Mushki 78.50±0.71
ab

 57.73±0.93
cd

 73.56±1.19
ab

 34.88±0.48
f
 

Peshawari 78.30±0.58
ab

 54.91±1.03
d
 70.15±1.42

b
 35.25±0.45

f
 

1.4-1.2 

(L2) 

Lakha  79.19±0.81
ab

 59.00±1.82
bc

 74.59±2.59
ab

 37.13±0.69
de

 

Mianwali 76.35±1.67
b
 58.33±0.80

cd
 76.55±1.36

a
 39.63±0.32

bc
 

Mushki 81.47±2.03
a
 57.14±0.44

cd
 70.40±1.62

b
 36.25±0.80

ef
 

Peshawari 78.92±1.34
ab

 57.90±1.73
cd

 73.49±2.36
ab

 38.13±0.44
cd

 

1.5-1.3-1.1 

(L3) 

Lakha  80.20±1.03
ab

 63.24±1.48
a
 78.84±1.45

a
 37.25±0.65

de
 

Mianwali 82.03±0.66
a
 63.29±0.32

a
 77.18±0.66

a
 40.25±0.80

ab
 

Mushki 80.69±1.86
a
 60.52±0.52

abc
 75.29±1.90

ab
 41.50±0.63

a
 

Peshawari 81.28±0.68
a
 61.90±0.69

ab
 76.18±0.85

a
 40.63±0.50

ab
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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Table 4. Effect of dietary lysine regimens, Aseel varieties and their interactions on 

clear egg, dead germ and dead in shell (%) among Indigenous Aseel varieties (from 

28-43 weeks of age) 

 

Parameters 

 Variables 

Clear egg % 

(infertility) 

Dead germ% Dead in 

shell% 

Lysine (%) Levels/Regimens 

1.3(L1) 21.42±0.51
a
 10.44±0.63 10.98±0.59 

1.4-1.2(L2) 21.02±0.80
a
 10.99±0.79 9.78±0.75 

1.5-1.3-1.1(L3) 18.95±0.57
b
 9.42±0.40 9.39±0.47 

Aseel Varieties 

Lakha  20.37±0.71 9.91±0.83
ab

 9.51±0.70 

Mianwali 21.20±0.79 9.24±0.59
b
 9.65±0.61 

Mushki 19.78±0.94 11.90±0.73
a
 9.86±0.84 

Peshawari 20.50±0.58 10.08±0.66
ab

 11.18±0.68 

Lysine (%) Levels/Regimens × Varieties 

1.3 

(L1) 

Lakha  20.52±1.77
ab

 8.74±1.52
b
 12.37±1.11

ab
 

Mianwali 21.98±0.68
ab

 10.43±1.29
ab

 9.98±1.17
abc

 

Mushki 21.50±0.71
ab

 11.72±0.83
ab

 9.05±0.63
abc

 

Peshawari 21.70±0.58
ab

 10.88±1.27
ab

 12.51±1.37
a
 

1.4-1.2 

(L2) 

Lakha  20.81±0.81
ab

 11.72±1.79
ab

 8.47±1.08
bc

 

Mianwali 23.65±1.67
a
 9.08±1.02

b
 8.47±1.17

bc
 

Mushki 18.53±2.03
b
 13.25±1.80

a
 11.08±2.15

abc
 

Peshawari 21.08±1.34
ab

 9.90±1.41
ab

 11.11±1.33
abc

 

1.5-1.3-1.1 

(L3) 

Lakha  19.80±1.03
ab

 9.27±0.73
ab

 7.69±0.80
c
 

Mianwali 17.97±0.66
b
 8.23±0.60

b
 10.51±0.74

abc
 

Mushki 19.31±1.86
b
 10.73±0.95

ab
 9.45±1.26

abc
 

Peshawari 18.72±0.68
b
 9.46±0.74

ab
 9.92±0.69

abc
 

Values are Mean±SEM. Superscripts indicate significance at P≤0.05 with a>b>c……. 
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4. DISCUSSION 

4.1. Egg Geometry Parameters 

Significantly (P≤0.05) increased value of egg weight (47.63±0.19), egg length 

(5.14±0.01) and width (3.90±0.01), egg surface area (60.67±0.17) and egg volume 

(43.49±0.18) was exposed by L3 lysine regimen. This can be attributed to the positive 

impact of lysine availability rightly as per bird’s growth requirement and its retention 

in body and egg to express the improved external egg traits. According to Bowmaker 

and Gous (1991), egg weight and egg mass was increased by increasing dietary lysine 

and their findings were in close line with the findings of Karunajeewa (1974). It was 

also found that egg weight and egg output could be increased by adding appropriate 

levels of lysine and methionine in feed to breeder broilers (Prochaska and Shafer, 

1996). The increase in egg weight and mass was also observed in another study 

where, egg weight and mass increased non-linearly when lysine concentration was 

increased (Novak et al., 2004). The better shape indices in L3 lysine regimen 

(76.99±0.24) than L2 and L1 depict the strength of the eggs as shape indices within a 

limited range are the measure of the strength of egg against trauma and breakage (De 

Ketelaere et al., 2002)  

4.2. Reproductive Traits 

As higher fertility (81.05±0.57%), hatchability (62.24±0.46%), hatch of fertile 

(76.87±0.67%) was displayed by L3 lysine regimen which might be plausible with the 

provision of protein/lysine as per growth needs of the bird in rearing phase and its 

retention in body to show subsequent impact (Walsh and Brake, 1997). According to 

them, low persistence of fertility in broiler breeder females can be correlated with 

very low supply of protein in diet during rearing phase suggesting to supply a definite 

minimum amount of crude protein in later period to intensify the subsequent 
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productivity and performance. It was also reported that if the pre-breeder broilers 

were given protein enriched diets, it would enhance their performance later at the egg 

production phase (Brake et al., 1985; De Beer and Coon, 2006).  

Contrarily, it was reported that low protein diets offered during early rearing 

period had no effect on the fertility and hatchability of broiler breeder females 

(Hocking et al., 2002). Similarly, dietary dilutions of conventional feeds 

proportionately with 0.15 or 0.30 of oat exteriors (hulls) might had not adverse impact 

on fertility and hatchability (Zuidhof et al., 1995).  More fatness, presence of more 

than one egg in oviduct and eggs of poor shell quality produced by multiple ovulating 

pullets may have low fertility and hatchability (Fasenko et al., 1992; Robinson et al., 

1991).  

Similarly the higher rate of embryonic mortality and depressed fertility may 

also be due to the chromosomal abnormalities (Lee et al., 1990). The higher fertility 

and hatchability may also be associated with size of cloaca and egg, respectively 

(McDaniel et al., 1981). In the present study, the higher fertility (81.05±0.57%), 

hatchability (62.24±0.46%), hatch of fertile (76.87±0.67%), and lower infertility 

(18.95±0.57%), dead germ (9.42±0.40%) and dead in shell (9.39±0.47%) percentages, 

while highest hatched chick weight (39.91±0.42 g) shown by Aseel pullets in L3 

lysine regimen might be due to the nutritional effect.  

In L3 lysine regimen, lysine was available rightly as per growth pattern of the 

birds and led to enhance body weight and egg size, as larger eggs have better 

hatchability. Protein/Lysine incorporation and deposition in egg may be associated 

with the increase of albumen and maintenance of its integrity which may provide 

better nutrition and protection to the developing embryo (Joseph et al., 2000).  Thus 

the growing embryos can efficiently get more stored protein and can develop at 
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quicker rate especially, at 12
th

-20
th

 day of incubation thus attaining higher weights 

even from the eggs of same weights (Pal et al., 2002). Thus the ready exposure of 

nutrients (protein) and oxygen is detrimental to tissue biosynthesis of growing 

embryos and, hence their growth rate (Boerjan, 2006). 

Conclusion 

L3 (1.5%-1.3%-1.1%) lysine regimen also showed significantly (P≤0.05) 

increased average egg weight, length, width, surface area and egg volume. Among 

reproductive performance parameters, it was found that birds fed on L3 lysine 

regimen had higher fertility, hatchability, hatch of fertile (%), newly hatched chick 

weight (g) while decreased clear egg, dead germ and dead in shell (%). The body 

weights of day-old chicks i.e., first progeny of the parent flock, also revealed 

superiority for L3 lysine regimen and newly hatched chicks of Mianwali variety were 

heavier in body weight. The findings of reproductive performance also concluded that 

lysine supplemented as in L3 regimen was superior even in its subsequent impact. 
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ANNEXURE I 
 

 

 Chemical composition of experimental diets     

 

                                            Dietary lysine levels (%) 

 

Ingredients                                   1.1             1.2           1.3             1.4             1.5 

Corn 59.08 59.08 59.08 59.08 59.08 

Sunflower Meal (24%) 18.9 18.9 18.9 18.9 18.9 

Soya bean Meal (44%) 7.04 7.04 7.04 7.04 7.04 

Rapeseed Meal  3 3 3 3 3 

Fish Meal (52%) 3 3 3 3 3 

Poultry by-product Meal 3 3 3 3 3 

Molasses 3 3 3 3 3 

Limestone 1.14 1.14 1.14 1.14 1.14 

Lysine Sulphate 0.7 0.9 1.1 1.3 1.5 

Mono Calcium Phosphate  0.45 0.45 0.45 0.45 0.45 

Vitamin-Mineral Premix* 0.2 0.2 0.2 0.2 0.2 

Sodium Chloride 0.18 0.18 0.18 0.18 0.18 

Alimet (Novus) 0.17 0.17 0.17 0.17 0.17 

Betaine HCl 0.05 0.05 0.05 0.05 0.05 

Threonine 0.04 0.04 0.04 0.04 0.04 

Total                                                                                       99.95 100.15 100.35 100.55 100.75 
*Vit-Min premix supplied per 1 kg of diet: Vit. A 12000 IU; Vit. D3 2200 ICU; Vit. E 10 mg; Vit. K 

32 mg; Vit. B1 1 mg; Vit. B2 4 mg; Vit. B6 1.5 mg; Vit. B12 10 µg; nicotinic acid 20 mg; folic acid 1 

mg; pantothenic acid 10 mg; biotin 50 µg; choline chloride 500 mg; copper 10 iron 30  mg; manganese 

55 mg; zinc 50 mg; iodine 1 mg; selenium 0.1 mg.  
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 Analyzed chemical composition of experimental diets  

                                                                                               

                                                                           Dietary lysine level % 

                                                                 

Nutrients (%)                                   1.1            1.2          1.3            1.4            1.5             

Metabolize Energy(k calories/kg) 2746.99 2753.69 2760.39 2767.09 2773.79 

Dry Matter  87.17 87.36 87.56 87.76 87.96 

Crude Protein  17.06 17.18 17.29 17.40 17.51 

Crude Fiber  6.93 6.93 6.93 6.93 6.93 

Ash  4.09 4.09 4.09 4.09 4.09 

Either Extract  3.59 3.59 3.59 3.59 3.59 

Calcium  0.84 0.84 0.84 0.84 0.84 

Chloride  0.22 0.22 0.22 0.22 0.22 

Sodium 0.16 0.16 0.16 0.16 0.16 

Total phosphorus  0.68 0.68 0.68 0.68 0.68 

Potassium 0.71 0.71 0.71 0.71 0.71 

Digestible phosphorus  0.36 0.36 0.36 0.36 0.36 

Linoleic Acid  1.42 1.42 1.42 1.42 1.42 

Lysine  1.1 1.2 1.3 1.4 1.5 

Methionine  0.45 0.45 0.45 0.45 0.45 

Methionine+Cystine  0.78 0.78 0.78 0.78 0.78 

Digestible Arginine  0.98 0.98 0.98 0.98 0.98 

Digestible Tryptophan  0.14 0.14 0.14 0.14 0.14 

Digestible Threonine  0.57 0.57 0.57 0.57 0.57 

Digestible Lysine  0.99 1.09 1.20 1.31 1.41 

Digestible methionine  0.42 0.42 0.42 0.42 0.42 

Digestible Methionine + Cystine  0.67 0.67 0.67 0.67 0.67 

Threonine  0.67 0.67 0.67 0.67 0.67 

Tryptophan  0.19 0.19 0.19 0.19 0.19 

Arginine 1.10 1.10 1.10 1.10 1.10 

Cystine  0.32 0.32 0.32 0.32 0.32 

Digestible Cystine  0.26 0.26 0.26 0.26 0.26 

Valine 0.82 0.82 0.82 0.82 0.82 

Digestible Valine   0.71 0.71 0.71 0.71 0.71 

Histidine  0.43 0.43 0.43 0.43 0.43 

Digestible Histidine  0.37 0.37 0.37 0.37 0.37 

Phenylalanine  0.78 0.78 0.78 0.78 0.78 

Digestible Phenylalanine   0.67 0.67 0.67 0.67 0.67 

Leucine  1.44 1.44 1.44 1.44 1.44 

Digestible Leucine  1.21 1.21 1.21 1.21 1.21 

Isoleucine 0.66 0.66 0.66 0.66 0.66 

Digestible Isoleucine  0.58 0.58 0.58 0.58 0.58 
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 This study was planned to evaluate the effect of different dietary lysine regimens on 

blood biochemistry and immune response in Lakha, Mianwali, Mushki and 

Peshawari varieties of indigenous Aseel chicken. One-day-old chicks (n=240), 60 

from each of the variety were randomly selected, sub-divided equally into three 

groups (A, B and C) and offered three dietary lysine regimens (L1, L2 and L3). L1 

(1.3% lysine) was offered to group A from 0-6th week and L2 (1.4-1.2% lysine), 

wherein 1.4% lysine from 0-3rd week and 1.2% lysine from 4-6th week was offered 
to group B. In L3 (1.5-1.3-1.1% lysine), 1.5, 1.3 and 1.1% lysine from 0-2nd, 3-4th 

and 5-6th week, respectively, was offered to group C. These birds were kept under 

RCBD having factorial arrangement of 3 (lysine regimens) × 4 (varieties) × 20 

(replicates) with one bird in each replicate. After six weeks, 72 birds including 18 

from each variety were selected to collect the blood samples for analysis of blood 

biochemicals and immune response. The collected data were analyzed by ANOVA 

and treatment means were compared by DMR test. The findings of this study 

showed that birds fed on L3 lysine regimen had significantly higher (P≤0.05) serum 

glucose, total protein, globulin, high density lipoprotein, triglycerides and antibody 

titer against Newcastle disease virus (NDV) and Infectious bronchitis virus (IBV). 

While, Lakha and Peshawari varieties presented an overall improved picture of their 
blood biochemical profile and immune response against NDV and IBV. 
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INTRODUCTION 

 

Under the impact of growing population of animals, 

there always exist increased chances of diseases which 

manifest such a wide range of symptoms that mere 

physical analysis insufficient for diagnosis. However, the 
altered blood components might indicate the physiological 

status in a true sense (Szabo et al., 2005). For example, 

when integrity of the cell membrane is lost under the 

impact of hypoxia or trauma, the enzymes leak out into 

extracellular fluid which may be an indicative of the 

degree of tissue lesion. Similarly, the quality of dietary 

protein can be determined through serum total protein 

(Alikwe et al., 2010; Bhatti et al., 2015), glucose and 

triglycerides that provide the information about the 

availability of energy required to maintain the physiology 

of the body. Hematological and biochemical analyses are 

very important to diagnose the immune status and genetic 

distinctiveness (Kral and Suchy, 2000). Moreover, blood 

biochemical profiling will also be very helpful to provide 

baseline information about the required factors or genes 

i.e., genes for disease resistance to be improved and used 

in management as well as breeding programs for the 

conservation of concerned breeds (Sonaiya, 2007). Blood 
biochemical profiling can help monitor bird’s health and 

physiological status and is also interlinked with many 

variables like sex, age, breed, feeding routine, 

management and anxiety level (Lloyd and Gibson, 2006). 

Such analyses have been discussed in a number of studies 

with respect to domestic animals, but are very rare with 

respect to broiler chicken and even for Aseel chicken. 

Domestic chicken presents the most practical model of 

avian species for immune response towards bacterial and 

viral infections which provide a plenty of knowledge to 

understand the bird’s performance (Haunshi et al., 2011). 

Aseel is well known native chicken breed of Indo-Pak 
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region. The supremacy of Aseel on other native breeds 

is its largest body size, strong physique, stamina, 

hardiness, resistance against diseases, low mortality 

and conserved gene pool (Usman et al., 2014). The 

exotic and commercial strains were mainly focused to 

import, flourish and are still being given more 

consideration, while, the native gold mines of genome are 

going to be extinct even before their recognition (Jatoi et 

al., 2014). The conservation and the genetic improvement 

of the local breeds under local conditions are inevitable 
without the availability of adequate information and data 

regarding performance and genetic distinctiveness. As 

there is inadequacy of proper reference ranges with 

respect to Aseel, however, the data accessible is based 

upon restricted numbers, parameters and frequently out-

of-date analytical methods regarding the blood 

biochemistry of Aseel chicken. The present study was 

planned to investigate the effect of different dietary lysine 

regimens on blood biochemical profile in different 

varieties of indigenous Aseel chicken. 

 

MATERIALS AND METHODS 

 

The present experiment was conducted at Indigenous 

Chicken Genetic Resource Center (ICGRC), UVAS, 

Lahore, Pakistan, for a period of six weeks duration and 

standard instructions for the care and welfare of the 

experimental birds were followed. Two hundred and forty, 

day-old chicks including 60 from each of the four 

varieties i.e., Lakha, Mianwali, Mushki and Peshawari, 

were arbitrarily selected and divided into three sub-groups 

A, B and C, with 20 birds in each. These birds offered 

three lysine regimens i.e., L1 from 0-6th week in one 

phase to group A, and L2, wherein 1.4% lysine was 

offered from 0-3rd week and 1.2% lysine from 4-6th week 

in two phases to group B. Further, L3 lysine regimen 

having 1.5, 1.3, 1.1% lysine was offered from 0-2nd, 3-4th 

and 5-6th week, respectively, in three phases to group C. 

The composition of lysine regimens is mentioned in Table 

1. These experimental birds were kept in an independent 

open sided poultry house equipped with 3-tiered battery 

cages having removable dropping trays, trough feeders 

and nipple drinking system. The birds were placed under 

RCBD with a factorial arrangement of 3 (dietary lysine 

regimens) × 4 (Aseel chicken varieties) × 20 (replicates) 

with one bird in each replicate. At the end of sixth week, 

72 birds including 18 birds from each of the four Aseel 

varieties with 6 birds from each treatment group were 

arbitrarily picked and 3mL of blood sample/bird was 

collected through brachial vein in disposable syringes of 

5mL. Serum from each blood sample was separated out 

and preserved at -20oC till biochemical analyses of 

glucose (GLU), Alkaline phosphate (ALP), total proteins 

(TP) and fractions [albumin (ALB) and globulin (GLO)], 

total lipids and fractions [cholesterol (CH), triglycerides 

(TG), high density lipoprotein (HDL) and low density 

lipoprotein (LDL)], liver enzymes [alanine 

aminotransferase (ALT), aspartate aminotransferase 

(AST), creatinine phosphokinase (CPK), creatinine kinase 

CK MB (myocardial/brain)  and  creatinine (CR), urea 

(UR), uric acid (UA) for renal function tests, using 

commercially available kits and semi-automated 

chemistry analyzer (Model 5010, Robert Riele GmbH & 

amp; Co KG. D-13467 Berlin, Germany). 

For sampling of titer against ND and IB, all the birds 

were vaccinated intra-ocularly against ND and IB one 

week prior to the sampling (La Sota and H 120 viral 

strains were used as antigens to titrate antibodies against 

NDV and IBV, respectively). Hemagglutination inhibition 

(HI) technique was implemented to determine the 

antibody response for NDV (Beard, 1989), while, 

Enzyme-linked Immunosorbent antibody assay (ELISA) 
was employed for IBV (Munir et al., 2012) using 

commercially available kits. The antigens of NDV and 

IBV were obtained from University Diagnostic 

Laboratory, UVAS, Lahore, Pakistan. The expression of 

HI titers was made as log2 of the reciprocal of highest 

dilution of serum which resulted into HA inhibition. The 

collected data after being observed for level of 

standardization and normality were exposed to two-way 

ANOVA and General Linear Model (GLM) of SAS (SAS 

Institute Inc., 2002–03) software under randomized 

complete block design. Dietary lysine regimens and Aseel 
varieties and their interactions were taken as main 

variables and results were expressed as means and their 

standard errors. The treatment means were compared by 

Duncan’s Multiple Range (DMR) test (SAS Institute Inc., 

2002–03) and differences among treatment means were 

considered as significant at P≤0.05. 

 

RESULTS  

 

Lysine supplementation in 3-phased (L3) and 2-

phased (L2) dietary regimens characterized a noteworthy 

(P≤0.05) response concerning the blood biochemical 
profile of Aseel. Table 2, 3 and 4 represent mean values 

for different serum biochemical parameters, whereas, 

Table 5 and 6 display the enzymatic activities of liver 

enzymes and immune response against NDV, IBV, 

respectively, as affected by lysine regimens, Aseel 

varieties and their interactions. 

 

GLU: Significantly (P≤0.05) higher GLU (214.08±9.15 

mg/dL) was found in L3 than other lysine regimens and 

among varieties, Peshawari depicted higher GLU 

(210.11±14.87 mg/dL) than other varieties. However, in 
interactions among lysine regimens and Aseel varieties, 

Peshawari showed higher GLU (284.33±8.71 mg/dL) with 

L3 (Table 2). 

 
Table 1: Composition of experimental diets for Aseel birds     

Ingredients Dietary lysine levels (%) 

1.1 1.2 1.3 1.4 1.5 

Corn 59.08 59.08 59.08 59.08 59.08 

Sunflower Meal (24%) 18.9 18.9 18.9 18.9 18.9 

Soya bean Meal (44%) 7.04 7.04 7.04 7.04 7.04 

Rapeseed Meal  3 3 3 3 3 

Fish Meal (52%) 3 3 3 3 3 

Poultry by-product Meal 3 3 3 3 3 

Molasses 3 3 3 3 3 

Limestone 1.14 1.14 1.14 1.14 1.14 

Lysine Sulphate 0.7 0.9 1.1 1.3 1.5 

Mono Calcium Phosphate  0.45 0.45 0.45 0.45 0.45 

Vitamin-Mineral Premix 0.2 0.2 0.2 0.2 0.2 

Sodium Chloride 0.18 0.18 0.18 0.18 0.18 

Alimet (Novus) 0.17 0.17 0.17 0.17 0.17 

Betaine HCl 0.05 0.05 0.05 0.05 0.05 

Threonine 0.04 0.04 0.04 0.04 0.04 
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Table 2: Effect of lysine regimens, Aseel varieties and their interactions on glucose, total proteins and fractions in indigenous Asee l varieties at 6th 

week of age 

                  Parameters                                             

Variables 

Glucose (mg/dL) Total Proteins (g/dL) Globulin (g/dL) Albumin (g/dL) 

Lysine Regimens 

1.3% (L1) 174.33±3.97b 3.50±0.10b 2.09±0.10b 1.41±0.03a 

1.4-1.2% (L2) 171.21±5.69b 3.96±0.09b 2.65±0.10a 1.31±0.02b 
1.5-1.3- 1.1% (L3) 214.08±9.15a 4.13±0.16a 2.93±0.15a 1.19±0.03c 

Verities 

Lakha 172.83±3.82b 3.72±0.16 2.53±0.15 1.19±0.03b 

Mianwali 171.83±4.13b 3.94±0.15 2.56±0.17 1.38±0.04a 

Mushki 191.39±4.10ab 3.94±0.13 2.61±0.14 1.33±0.03a 

Peshawari 210.11±14.87a 3.83±0.19 2.52±0.20 1.31±0.03a 
Lysine Regimens × Varieties 

1.3% (L1) Lakha 164.83±1.35de 3.33±0.21b 2.10±0.19cd 1.23±0.04cd 

Mianwali 149.17±0.65e 3.67±0.21ab 2.10±0.23cd 1.57±0.04a 

Mushki 187.17±1.35cd 3.67±0.21ab 2.23±0.22bcd 1.43±0.02b 

Peshawari 196.17±3.54bc 3.33±0.21b 1.92±0.24d 1.42±0.06b 

1.4-1.2% (L2) Lakha 176.33±11.09cd 4.00±0.00ab 2.73±0.03abcd 1.27±0.03cd 

Mianwali 182.50±4.12cd 4.00±0.26ab 2.68±0.27abcd 1.32±0.03bcd 
Mushki 176.17±5.38cd 4.00±0.00ab 2.65±0.02abcd 1.35±0.02bc 

Peshawari 149.83±17.34e 3.83±0.31ab 2.52±0.30abcd 1.32±0.04bcd 

1.5-1.3-1.1% (L3) Lakha 177.33±2.16cd 3.83±0.40ab 2.75±0.36abcd 1.08±0.06e 

Mianwali 183.83±1.40cd 4.17±0.31ab 2.90±0.31abc 1.27±0.03cd 

Mushki 210.83±3.94b 4.17±0.31ab 2.95±0.31ab 1.22±0.05cd 

Peshawari 284.33±8.71a 4.33±0.33a 3.13±0.31a 1.20±0.04d 

Values have been mentioned as Mean±SEM and various superscripted alphabets show significant (P≤0.05) differences among them (order of 
significance is as: a>b>c>d…). 

 

Table 3: Effect of lysine regimens, Aseel varieties and their interactions 

on various blood biochemicals (mg/dL) in indigenous Aseel varieties  

Parameters 

Variables  

Creatinine 

 

Urea 

 

Uric Acid 

 

Lysine Regimens 

1.3 %(L1) 0.40±0.01a 4.77±0.06a 3.56±0.04a 

1.4-1.2% (L2) 0.36±0.01ab 4.60±0.05b 3.34±0.03b 

1.5-1.3-1.1% (L3) 0.35±0.02b 4.56±0.05b 3.32±0.03b 

Varieties 

Lakha  0.35±0.02 4.48±0.04b 3.39±0.05 

Mianwali 0.40±0.01 3.35±0.05b 3.35±0.05 

Mushki 0.37±0.01 4.80±0.05a 3.46±0.05 

Peshawari 0.36±0.02 4.89±0.04a 3.42±0.04 

Lysine Regimens × Varieties 

1.3% (L1) Lakha  0.37±0.02ab 4.65±0.06c 3.52±0.12abc 

Mianwali 0.42±0.02a 4.47±0.07d 3.51±0.09abc 

Mushki 0.40±0.03ab 4.92±0.07ab 3.64±0.07a 

Peshawari 0.40±0.04ab 5.07±0.04a 3.57±0.03ab 

1.4-1.2% (L2) Lakha  0.32±0.03bc 4.36±0.05d 3.33±0.06cde 

Mianwali 0.40±0.03ab 4.45±0.05d 3.28±0.04de 

Mushki 0.35±0.02abc 4.84±0.07b 3.39±0.07bcde 

Peshawari 0.38±0.03ab 4.76±0.04bc 3.36±0.07bcde 

1.5-1.3-

1.1%(L3) 

Lakha  0.37±0.03abc 4.43±0.03d 3.34±0.07cde 

Mianwali 0.38±0.03ab 4.33±0.04d 3.26±0.07e 

Mushki 0.35±0.02abc 4.63±0.04c 3.35±0.05bcde 

Peshawari 0.28±0.03c 4.86±0.08b 3.32±0.05cde 

Values have been mentioned as Mean±SEM and various superscripted 

alphabets show significant (P≤0.05) differences among them (order of 

significance is as: a>b>c>d…). 

 

TP, ALB and GLO: TP (4.13±0.16 g/dL) and GLO 

(2.93±0.15 g/dL) were found highly significant (P≤0.05) 
in L3 than L2 and L1. Whereas, ALB (1.41±0.03 g/dL) 

was highest in L1 followed by L2 and L3. Among Aseel 
varieties, significant (P≤0.05) variations were specified in 

ALB, wherein all three varieties, except Lakha, presented 
higher serum ALB level. As far as, interactions among 

lysine regimens and varieties are concerned, Peshawari 
variety showed higher TP and GLO with L3, while, ALB 

was higher in Mianwali with L1 lysine regimen than other 
varieties and regimens (Table 2).  
 

CR, UR and UA: Significantly higher (P≤0.05) CR 
(0.40±0.01 mg/dL), UR (4.77±0.06 g/dL) and UA (3.56± 
0.04 mg/dL) levels were observed in L1 than L2 and L3 
lysine regimens, whereas, birds of Mushki and Peshawari 

revealed significantly higher (P≤0.05) UR level than other 
two varieties. However, significant differences were 
perceived in interactions between lysine regimens and 
varieties and higher CR, UR, UA were specified with L1 
by birds of Mianwali, Peshawari and Mushki varieties, 
respectively (Table 3). 
 

CH, TG, HDL and LDL: Significant influence of lysine 
regimens was observed in CH, TG and HDL as lowest CH 
(16.33±0.68), highest TG (91.54±5.58) and HDL 
(34.13±2.54) mg/d/L were displayed by L3. Moreover, 
significant (P≤0.05) variations of all biochemical 
parameters were displayed among Aseel varieties as well, 
wherein, birds of Lakha variety showed highest levels of 
TG and HDL. Furthermore, Mushki displayed higher 
levels of serum cholesterol, and LDL levels than other 
varieties. Lakha variety displayed higher TG and HDL 
levels in L3 among interactions between lysine regimens 
and Aseel varieties, whereas, Mianwali depicted higher 
CH in L1 than other regimens and varieties (Table 4). 
 
ALT/SGPT, AST/SGOT, ALP, CPK and CK MB: All 
serum enzymes except CPK showed significant (P≤0.05) 
variations with respect to lysine regimens, wherein levels 
of ALT/SGPT, AST/SGOT were higher in both L1 and 
L2 than L3, however, levels of both ALP and CK MB 
were higher in L1 than both L2 and L3 lysine regimens. 
Among Aseel varieties, birds of Mushki variety showed a 
significantly higher level of ALP, CPK and CK MB than 
other varieties. Higher levels of ALT by Peshawari, while, 
AST by both Lakha and Mianwali varieties were 
displayed in interaction with L1 regimen. However, 
significantly higher ALP, CPK and CK MB levels were 
shown by Mushki variety in interaction with L1 (Table 5).  
 

Antibody response to NDV and IBV: L3 reflected 
significantly (P≤0.05) elevated antibody titer against NDV 
and IBV than L2 and L1. Among Aseel varieties, Lakha 
and Peshawari both showed higher antibody titer against 
NDV and IBV than Mianwali and Mushki varieties. 
Among interactions between dietary lysine regimens and 
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Aseel varieties, higher antibody titer against ND and IB 
vaccine was depicted by Lakha variety with L3 (Table 6). 

 

DISCUSSION 

 

GLU: Birds fed on L3 presented higher (P≤0.05) serum 
GLU level than L2 and L1 which indicated that L3 can 
provide more instant energy as higher GLU within the 
normal range depicts the available energy for metabolic 
activities. Among Aseel varieties, Peshawari variety 
showed more GLU level than Mushki, Mianwali and 
Lakha varieties which may be due to the dwarf body 
posture (Ibrahim et al., 2012). Moreover, the genetic 
impact of strains and varieties can also affect the level of 
GLU and other blood biochemicals (Dutta et al., 2013).  
 

TP, ALB and GLO: TP and GLO were higher in L3 
followed by L2 and L1, while ALB was highest (P≤0.05) 

in L1 than L2 and L3. Significant variations were 
observed among varieties in ALB level, wherein, 
Mianwali, Mushki and Peshawari varieties showed higher 
level of ALB than Lakha, while, they all were non-
significantly different among themselves. Significantly 
higher TP and fractions (ALB) were found when lysine 
was supplemented according to NRC standards in the diet 
of broilers (Faluyi et al., 2015). It was also reported that 
serum TP content increased when lysine was increased in 
the diet of broiler breeders (Sahir et al., 2006). A study on 
red-legged partridge females has shown that plasma TP 
greatly depended upon dietary protein and its decreased 
value was observed when birds were offered poor dietary 
protein (Rodriguez et al., 2005). The present findings of 
serum TP and fractions indicated that lysine 
supplementation in phases is more better to provide energy 
for enhanced growth and metabolism, while L3 provided 
the lysine rightly as per growth requirement of bird.      

 
Table 4: Effect of lysine regimens, Aseel varieties and their interactions on lipids and fractions (mg/dL) in indigenous Aseel varieties 

        Parameters 

Variables 

Cholesterol Triglycerides HDL LDL 

Lysine (%) 

1.3% (L1) 22.42±0.83a 64.21±3.50c 22.63±2.73c 13.79±1.26 

1.4-1.2% (L2) 19.42±0.63b 79.08±4.20b 29.13±2.49b 13.79±1.09 

1.5-1.3-1.1% (L3) 16.33±0.68c 91.54±5.58a 34.13±2.54a 13.25±0.72 
Verities 

Lakha 19.78±0.38a     107.17±5.49a 43.39±1.68a 12.22±0.67b 

Mianwali 17.44±1.43b  85.83±1.81b 35.78±1.27b 10.44±0.68b 

Mushki 21.17±0.36a  55.83±2.12c 14.33±1.32d 18.61±1.55a 

Peshawari 19.17±1.22ab  64.28±2.82d 21.00±2.00c 13.17±0.66b 

Lysine (%) × Varieties 

1.3% (L1) Lakha 21.00±0.37abc  81.50±3.03de 35.83±2.56bc 11.67±0.76b 
Mianwali 24.00±2.61a  79.00±1.53de 34.33±1.76bc   9.67±0.42b 

Mushki 22.33±0.67ab  47.33±1.76g   9.50±1.12g 21.50±3.12a 

Peshawari 22.33±2.08ab  49.00±1.93g 10.83±1.25g 12.33±1.43b 

1.4-1.2% (L1) Lakha 20.00±0.37bc     107.17±2.10b 45.17±1.51a 10.67±1.33b 

Mianwali 14.83±0.60d  86.50±1.67cd 33.67±0.92cd 11.50±0.92b 

Mushki 21.17±0.48abc  54.33±1.52g 14.33±2.12fg 20.00±2.73a 

Peshawari 21.67±0.76abc  68.33±0.56f 23.33±0.56e 13.00±0.97b 
1.5-1.3-1.1% (L1) Lakha 18.33±0.71c     132.83±5.46a 49.17±1.08a 14.33±0.88b 

Mianwali 13.50±0.76d  92.00±3.37c 39.33±2.96b 10.17±1.83b 

Mushki 20.00±0.37bc  65.83±2.32f 19.17±1.64ef 14.33±1.31b 

Peshawari 13.50±0.76d  75.50±1.41e 28.83±2.26d 14.17±1.05b 

Values have been mentioned as Mean±SEM and various superscripted alphabets show significant (P≤0.05) differences among them (order of 

significance is as: a>b>c>d…). 

 
Table 5: Effect of lysine regimens, Aseel varieties and their interactions on serum enzymes (U/L) in indigenous Aseel varieties  

       Parameters             

Variables 

ALT AST ALP CPK  CK MB 

Lysine Regimens  

1.3% (L1) 6.52±0.05a  214.92±3.13a 2053.38±91.10a 1621.50±68.13 1619.21±123.13a 

1.4-1.2% (L1) 6.43±0.05a 207.71±2.62a 1777.58±45.65b 1650.50±39.90 1168.00±32.36b 

1.5-1.3-1.1% (L1) 6.25±0.04b 190.83±2.66b 1767.58±48.63b 1631.21±53.02 1238.42±67.50b 

Verities 
Lakha 6.38±0.08 205.72±5.42 1854.06±55.45ab 1532.22±55.45b   998.22±42.55b 

Mianwali 6.47±0.04 205.56±4.38 1724.72±61.04b 1634.83±33.80b 1535.39±97.69a 

Mushki 6.36±0.05 204.78±2.71 1977.28±88.99a 1865.94±68.61a 1673.22±113.74a 

Peshawari 6.39±0.06 201.89±3.20 1908.67±67ab 1504.61±51.63b 1160.67±69.79b 

Lysine Regimens × Varieties 

1.3% (L1) Lakha 6.50±0.13abcd 222.00±2.92a 2087.17±221.08ab 1389.67±120.93c   837.17±74.12f 
Mianwali 6.58±0.08abc 220.33±9.79a 1847.67±165.92abc 1663.00±68.09abc 2027.67±47.19a 

Mushki 6.36±0.12cd 208.83±4.85abc 2130.67±190.89a 1914.83±144.41a 2206.83±104.40a 

Peshawari 6.64±0.07a 208.50±4.52abc 2148.00±167.85a 1518.50±121.89c 1405.17±162.56bc 

1.4-1.2% (L1) Lakha 6.63±0.10ab 218.00±4.59ab 1678.17±48.71bc 1570.83±39.80bc   995.17±20.75def 

Mianwali 6.48±0.08abcd 203.17±2.61bcd 1632.67±48.30c 1589.50±13.89bc 1298.67±57.19bc 

Mushki 6.37±0.05bcd 203.17±5.33bcd 2049.33±101.41abc 1849.50±110.59ab 1247.00±57.97cd 

Peshawari 6.25±0.07d 206.50±6.34abcd 1750.17±47.49abc 1592.17±68.30bc 1131.17±36.02cde 
1.5-1.3- 1.1% (L1) Lakha 6.02±0.06e 177.17±4.90e 1796.83±60.30abc 1636.17±92.87abc 1162.33±44.34cde 

Mianwali 6.35±0.03cd 193.17±4.21cd 1693.83±56.85bc 1652.00±78.72abc 1279.83±138.22c 

Mushki 6.35±0.07cd 202.33±4.20bcd 1751.83±134.68abc 1833.50±119.12ab 1565.83±148.71b 

Peshawari 6.27±0.07d 190.67±2.33de 1827.83±128.33abc 1403.17±63.51c   945.67±23.98ef 

Values have been mentioned as Mean±SEM and various superscripted alphabets show significant (P≤0.05) differences among them (order of 

significance is as: a>b>c>d…); ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline Phosphatase; CPK : Creatinine Phospho 

Kinase; CK MB: Creatinine Kinase (dimer). 



Pak Vet J, 2017, 37(4): 393-398. 
 

397 

Table 6: Newcastle disease (ND) and infectious bronchitis (IB) titer 

means, for the main and interactive effects of different dietary lysine 

regimens and Aseel chicken varieties 

                        Parameters                             

Variables 

          ND 

 (HI titer, log2)2 

           IB 

(ELISA titer )3 

Lysine (%) 

1.3 (L1) 10.44±0.49b 3212.19±90.12b 

1.4-1.2 (L2) 11.74±0.57b 3238.00±72.85b 

1.5-1.3-1.1 (L3) 13.28±0.49a 3484.89±66.26a 

Varieties 

Lakha 12.76±0.80a 3499.70±55.39a 

Mianwali 11.32±0.60ab 3295.30±83.44ab 

Mushki 10.64±0.54b 3128.11±102.75b 

Peshawari 12.56±0.54a 3323.68±105.00ab 

Lysine Levels (%) × Varieties 

1.3 Lakha 10.74±1.43cd 3486.56±69.21ab 

Mianwali 10.48±0.51cd 3327.45±151.33abc 

Mushki   8.70±0.79d 2917.93±176.64c 

Peshawari 11.85±0.71bc 3116.83±231.72bc 

1.4-1.2 Lakha 11.54±1.04bcd 3322.93±106.19abc 

Mianwali 12.33±1.74bc 3193.59±142.19bc 

Mushki 11.55±0.99bcd 3129.17±203.36bc 

Peshawari 11.52±0.89bcd 3306.31±140.01abc 

1.5-1.3- 1.1 Lakha 16.00±0.45a 3689.60±41.59a 

Mianwali 11.16±0.30cd 3364.85±156.86abc 

Mushki 11.67±0.48bcd 3337.22±132.46abc 

Peshawari 14.31±0.89ab 3547.91±143.11ab 

Values have been mentioned as Mean±SEM and various superscripted 

alphabets show significant (P≤0.05) differences among them (order of 

significance is as: a>b>c>d); 2HI antibody titer articulated as log2 

geometric means (HI titers ± standard errors); 3ELISA antibody titer to 

IBV expressed as ELISA titers ± standard errors. 

 

CR, UR and UA: Birds fed on L3 and L2 had 

significantly lower values of serum CR, UR and UA than 

L1, whereas, among varieties, birds of both Peshawari and 

Mushki showed significantly lower UR level than other 

varieties. As serum CR is an intramuscularly found waste 

product of creatinine phosphate, its accumulation causes 

increase in muscle mass and related physiological and 

behavioral changes in birds (Ladokun et al., 2008).  The 

lower values of CR, UR and UA in L3 may be due to the 

supply of lysine rightly as per growth requirement of 

birds. Moreover, serum CR, UR and UA values depend 

upon age, species, quality and quantity of dietary protein 
(Simaraks et al., 2004). Genetic impact of varieties and 

strains is also a consistent argument to justify the 

variations in the serum values of these biochemicals 

(Dutta et al., 2013).  

 

CH, TG, HDL and LDL: Serum CH was drastically 

lowest in L3 followed by L2 and L1 while, birds of 

Mianwali variety showed its lower level than other 

varieties. As decrease in CH (hypocholesterolemia) is 

associated with dietary components of feed, species, sex 

and age (Toghyani et al., 2010) and dietary lysine in 
proper proportions acts as antioxidant agent to lower the 

CH (Al-Beitawi and El-Ghousei, 2008). The protein 

supplementation in feed also acted as hypocho-

lesterolemic factor to reduce serum CH by its increased 

degradation and lower synthesis (Rita et al., 2014).  L3 

regimen and Lakha variety displayed remarkably highest 

level of serum HDL followed by L2, L1 and Mianwali, 

Peshawari, Mushki varieties, respectively. Serum LDL 

was lower (numerically but not statistically) in L3 than L2 

and L1 and was statistically higher in Mushki than other 

varieties. TG was significantly highest in L3 and Lakha 
followed by L2 and L1 lysine regimen and Mianwali, 

Mushki and Peshawari varieties, respectively. As TG are 

main organic components which act as important primary 

energy source for metabolic activities of body. The 

present findings of serum TG may be correlated to the 

nutritional effect (lysine supplementation) rather than 

genetic factor (Ladokun et al., 2008; Rehman et al., 

2016). Etim et al. (2014) also defined the nutrition as 

main non-genetic factor amongst environment, anxiety, 

behaviour and physiological condition of birds that affect 

TG value. It was also found in a study on growing pigs 

that when dietary lysine was increased, blood TG was also 
increased (Zeng et al., 2013).  

 

ALT, AST, ALP, CPK and CK MB: Birds fed on L3 

showed significantly lower values of ALT and AST than 

L2 and L1 which in turn were not significantly different 

by themselves, while serum ALT and AST values 

indicated non-significant variations among varieties. Both 

of these enzymes are important indicators of acute liver 

diseases and are linked with pathophysiological index of 

liver malfunctioning. Thus, highly increased values of 

these enzymes into blood stream demonstrate the liver 
dysfunction. The values of ALT and AST enzymes, in the 

present study, are within the normal range and reveal the 

normal activity of liver and hence the normal health status 

of Aseel birds. Serum ALP and CK MB values were also 

significantly affected by lysine regimens and were lower 

in L3 than L2 and L1, while CPK varied non-significantly 

with respect to lysine regimens. Among varieties, 

significant variations were portrayed by Mushki in ALP, 

CPK and CK MB values than other varieties. The values 

of ALT, AST, ALP and CPK are lower in comparison 

with values of those found in a study on broiler chicks fed 

with single cell protein mixed in basal diet at the rate of 
10% of dry mass (Yakoub et al., 2011). The present 

results of serum enzymes indicate the normal function of 

liver and kidney and L3 proved to be the best to provide 

the lysine as per growth requirements of birds sustaining 

the good health and body activity.   

 

Antibody response to NDV and IBV: There always 

exists probability of disease challenges in poultry 

procedures. The bird’s immune and humoral system 

remains involved adjusting itself against the disease 

condition and environmental stresses, so, nutritional 
components may be enhanced at that time. Now-a-days, 

much attention is given to improve the quality of poultry 

nutrition by supplementing the feed with different 

synthetically available micronutrients to improve the bird’s 

immunity against the infections and epidemic diseases. 

The birds fed on L3 showed higher antibody response 

towards NDV and IBV than those fed on L2 and L3, 

furthermore, Peshawari as well as Lakha performed better 

in context of immune response. According to present 

study, L3 might have provided the lysine content as 

idyllic requirement of Aseel birds than L2 and L1 lysine 

regimens. Mehardad (2012) also reported the increased 
immune response of broilers chicken under the impact of 

increased lysine supplementation in feed higher than NRC 

recommendations. The improved immune response by 

adding lysine in poultry feed was also observed in another 

study (Eduardo et al., 2009). It was also proved that when 

lysine deficient diets are offered to broilers, their humoral 

(evaluated in the form of ND titer against ND vaccination) 
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as well as cell-mediated immune response was decreased 

(Chen et al., 2003). 

 

Conclusions: The results of the present study revealed 

that L3 lysine regimen has a positive influence on various 

blood biochemicals of native Aseel chicken, particularly 

on serum GLU, TP and fractions (GLO), TCH, HDL, TG, 

enzymes (ALT, AST) and antibody titer against NDV and 

IBV. While, Lakha and Peshawari varieties presented an 

overall improved picture of their blood biochemical 

profile and immune response towards ND and IB vaccine.  
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ABSTRACT

A study was conducted to evaluate the effects of different dietary lysine regimens on the subsequent productive
performance, egg persistency and economics of Lakha, Mianwali, Mushki and Peshawari varieties of indigenous Aseel
chicken from 28-43 weeks of age. For this purpose, 96 pullets constituting 24 from each variety, were randomly selected
and maintained under standard management conditions. These birds were reared under 3 different dietary lysine
regimens containing lysine 1.3 % (L1) for six weeks, 1.4 and 1.2 % (L2) each for three weeks and 1.5, 1.3 and1.1% (L3)
each for two weeks. These dietary lysine regimens were fed from 0-6th week. The feed intake was significantly (P≤0.05)
higher in Mianwali variety than Lakha, Peshawari and Mushki varieties. The cumulative egg number per hen, cumulative
egg mass (g), egg weight (g), Hen day production (%) and Hen house production (%) were significantly (P≤0.05) higher
in birds reared under L3 than L2 and L1 lysine regimens. Mushki variety showed highest egg production and persistency
(28th to 35th week) than Peshawari, Mianwali and Lakha varieties and the birds reared under L3 were found to be more
economical than L2 and L1 lysine regimens.

Key words: Lysine regimens, Aseel varieties, production potential, persistency and economics

INTRODUCTION

Aseel chicken breed has a prominent status
among all the chickens being reared in rural zones of sub-
continent. It is of the biggest size in all Indian indigenous
chickens having 28 inches length from back to toe,
upright posture, prominent stature, strong musculature,
great stamina, strength and resistivity to diseases, making
this breed well-acclimatized to tropical and sub-tropical
environmental conditions all over the sub-continent
(Bhatti et al., 1991; Dohner, 2001; Khan, 2004). In spite
of owing all these physical characteristics, poor egg
production by Aseel has been reported by Dohner (2001)
and Pan (2009). Its poor performance carryout certain
constraints associated with the socio-economic
instabilities (FAO, 2007). Aseel chicken breed
irrespective of its poor production performance is still
unmatchable with other strains kept for marketing
purpose (Kitalyi, 1998; Tadelle et al., 2003). The
genetically improved strains have also been developed
from Aseel (CARI-Nirbheek and CARI-Shayama) by
Central Avian Research Institute, India (ICAR, 2004).
CARI reported the production of 92 eggs/annum with 52g
average egg weight by improved Aseel chicken, whereas,
an annual production of 33 eggs has been taken from
Bangladeshi Aseel chicken without any improvement
(Huque et al., 1999; Bhuyian et al., 2005). Haunshi et al.
(2013) has reported the peak daily hen day production of
67.57 % at 31st week in Aseel, while 75.56 % at 35th week
of age in Kadaknath. According to Mohan et al. (2008)

the total egg production of Aseel is 160 eggs during the
production period of 23-78 weeks, whereas,
approximately a production of 50-55 eggs has been
reported by Bangladeshi Aseel chicken (Yoshimura et al.,
1997). Many other authors have also reported the
improved egg production from indigenous breeds by
adopting proper diet and management strategies. One of
the strategy used by Faruque and Salahuddin (2009) was
of intensive rearing system where they described that egg
production from indigenous hens can be achieved up to
100-110 eggs from start of lay to 10th month of
production when kept under intensive rearing system.
Similarly, Khan (1983) opted proper selection program
and obtained 135 eggs from Desi hens per year.
Likewise, Chowdhury et al. (2006) also reported the
double increase in egg production from indigenous
chicken breeds by improving the regimens and house
management conditions. Correspondingly, egg
production was also improved by altering energy source,
ingredients of feed and supplementation of amino acid(s).
In layer diet, the source of energy is mainly provided by
corn, while main protein sources are soybean meal,
canola meal, rape seed meal, guar meal and sunflower
meal, however, these ingredients and their composition is
constituting a great deal of variations and the changes in
their composition can influence the performance of the
birds (Aman and Graham, 1990). Addition of lysine and
total sulfur amino acid in particular proportion in feed
can change the egg production and composition (Novak
et al., 2004). Khan et al. (2011) stated that
supplementation of dietary probiotics can result in the
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production of low-cholesterol chicken eggs which are
highly appreciated by fitness conscious people.
Figueiredo et al. (2012) indicated a quadratic effect of
increase in egg weight, egg mass and feed conversion
when 0.754, 0.772 and 0.795% levels of digestible lysine
have been used. Okitoi et al. (2009) supplemented
scavenging chickens with protein and energy together
from soybean meal and maize meal sources which
resulted in more daily feed intake and therefore, resulted
in higher gain, feed conversion ratio, mean egg weight,
egg mass and percent egg production than those
scavenging chickens who were offered feed along with
single and separate source of energy and protein.

Keeping in view the positive effects of different
feeding strategies to improve egg production parameters,
the present study was planned to evaluate the
comparative production performance and persistency of
egg production in varieties of Indigenous Aseel chicken
reared under different dietary lysine regimens.

MATERIALS AND METHODS

The present study revealed the assessment of
subsequent effects of various lysine regimens on
productive performance, persistency of egg production
and economics in Lakha, Mianwali, Mushki and
Peshawari varieties of Aseel. These birds have been
reared under different dietary lysine regimens containing
1.3 % lysine (L1) for six weeks, 1.4% and 1.2 % (L2)
each for three weeks and 1.5, 1.3, and 1.1% lysine (L3),
each for two weeks (Table 1). The subsequent effects of
this rearing period on production performance parameters
were evaluated from 28th to 43rd week. For this purpose,
96 pullets constituting 24 from each of the four varieties
i.e., Lakha, Mianwali, Mushki and Peshawari were
randomly selected and placed in three-tiered identical
cage units or blocks each with a space of 1.5 square feet.
The cages were well equipped with feeders, removable
dropping trays and slanted wire floors for easy collection
of droppings and eggs. These laying cages were placed in
well-aerated enclosure with plastered walls, concrete
floor and slab ceiling. The enclosures were facilitated
with rotating mist fans, air coolers and heaters for the
maintenance of room temperature during dry hot summer
and cold winter season.

Data Collection: Data regarding feed intake was taken
on daily basis while egg collection was done twice a day
i.e., in the morning and evening. A daily allowance of
measured feed (95g per hen) formulated according to
NRC standards was offered to experimental birds early in
the morning and feeders were used to remove after two
hours of feeding to weigh the residue for feed intake. The
eggs produced by each hen were collected, tagged and
then weighed by using electronic balance having the
capacity to measure up to 0.1g. Cumulative egg mass per

hen was calculated by dividing total egg mass with total
egg number from each hen. The FCR per dozen of eggs
and FCR per kg egg mass, hen housed and hen day egg
production percentages were calculated by using the

following formulae.

Day1*= day after 3 days of adaptation period just at the
start of trial

The data after analysis of homogeneity and uniformity,
were exposed to two-way ANOVA (Analysis of
Variance) as a randomized complete design having
dietary lysine regimens, Aseel varieties and interactions
among them as core effects. Treatment means were
compared through Duncan’s Multiple Range Test

(Duncan, 1955). All the tabulated data have been
mentioned as means and their standard errors and the
results were considered significant at P≤0.05.

RESULTS AND DISCUSSION

Body weight: Significant (P≤0.05) differences in body
weight were noted in lysine regimens and varieties. L3
(1.5%-1.3%-1.1%) showed higher body weight (1884g)
than L2 (1.4%-1.2 %) and L1 (1.3 %) lysine regimens
(1832 and 1823g, respectively). Among Aseel varieties,
Peshawari variety showed significantly (P≤0.05) higher
body weight  than Mianwali, Mushki and Lakha varieties
and similar lead in higher body weight was also shown by
Peshawari variety when the interactions between lysine
regimens and Aseel varieties were considered (Table 2).
This increase in body weight might be due to significant
impact of genetic group as was reported by Chatterjee et
al. (2007), Devi and Reddy (2005) and Mohammed et al.
(2005). The increased body weight of birds, in the
present study within L3 lysine regimen may be attributed
to the timely fulfilment of bird’s nutritive requirements
during rearing period and can be correlated with the
findings of other studies, wherein, timely
accomplishment of nutritive demands resulted in boosted
immuno-competence (Taghinejad-Roudbaneh et al.,
2011) which intern sustained the high body weight of the
birds by keeping them secure from disease attacks
(Humphrey et al., 2002). The results of present study are
also in close lines with the findings of Abbas et al. (2016)
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on Japanese quails, who also attributed the increased
body weight due to timely fulfilment of nutritive needs
according to the bird’s age. Poosuwan et al. (2009)
revealed that the satisfactory dietary conditions of amino
acids are essential for nourishing normal immuno-
competence and attaining maximum production
performance.

Feed intake: Non-significant differences (P>0.05) in
cumulative feed, CP, calories, calcium, phosphorous,
lysine and methionine intake (g) were noted in different
dietary lysine regimens (Table 2)  Among the varieties,
Mianwali showed significantly (P≤0.05) higher feed and
CP intake than other three varieties. However, Lakha,
Mianwali and Peshawari varieties utilized more calories,
calcium, phosphorous, lysine and methionine than
Mushki variety (Table 2). As far as, the interactions
between lysine regimens and Aseel varieties are
considered, the higher feed and CP, calories, calcium,
phosphorous, lysine and methionine intake was observed
in Mianwali variety with L2 lysine regimen than
Peshawari, Lakha and Mushki varieties (Table 2).
Figueiredo et al. (2012) in their studies on Lohmann LSL
layers and on Hy-Line W36 laying hens, respectively,
reported non-significant (P>0.05) effect of dietary
threonine while lysine levels displayed substantial effects
on feed intake. They mentioned that amino acid
imbalance may lead to functional and metabolic changes
which resulted the alterations in eating behavior.
Similarly, Cupertino et al. (2009) and Rocha et al. (2009)
demonstrated linear relationship between dietary lysine
levels and feed intake. Iqbal et al. (2012) also reported
the similar feed intake variations in four varieties of
Aseel chicken without any treatment effect which may be
attributed to the genetic impact of varieties.

Egg Production and persistency of egg production:
Significant (P≤0.05) differences were observed in
cumulative egg number per hen and cumulative egg mass
(g) both within lysine regimens and Aseel varieties
(Table 3). The birds reared on L3 lysine regimen showed
higher cumulative egg production and egg mass than
those reared on L2 and L1 lysine regimens. Among Aseel
varieties, both Mushki and Peshawari varieties showed
better egg production and egg mass than Mianwali and
Lakha varieties (Table 3). As far as, interactions among
lysine regimens and Aseel varieties are considered,
Mushki and Peshawari varieties revealed better egg
production and egg mass in L3 lysine regimen than
Mianwali and Lakha varieties (Table 3). The higher egg
production and egg mass in L3 lysine regimen in this case
can be attributed to the fulfilment of bird’s nutritional
requirement according to the age demand (Scheideler et
al., 1996). The improved egg production in the present
study might also be attributed to the deposition of lysine
in the body which decreased fat pad’s existence around in
reproductive organs as was reported by Oliveira et al.

(2013). A linear relationship between lysine supply and
protein deposition within body muscles was also reported
in their study which led into increased weight and
improved feed conversion ratio that finally improved the
egg production. Usman et al. (2014) reported a decrease
in egg production due to increase in fat pads on
reproductive organs followed by increasing age. Oliveira
et al. (2013) also demonstrated that the provision of
particular levels of digestible lysine i.e., 13.0 and 14.0
g/kg in the bird’s diet from the age of 8 to 21 day can
provide best production performance during later age.
Similarly, Fakhraei et al. (2010) reported that
supplemental lysine (in variable amount depending upon
physiological parameters of bird’s production prestige) is
beneficial in corn and soybean meal diets of broiler
breeder for better egg production. Different levels of
supplemental lysine i.e., 0.64, 0.67 and 0.63 % have a
significant impact on egg production (%), egg mass (g)
per hen per day, egg contents (g) and settable eggs (%),
respectively. Contrarily, Jackson et al. (1989) reported
non-significant effects of  adding 0.1 % L-Lysine HCl on
the production of eggs or feed efficiency, whilst, the
weight of  egg decreased by 0.8 g specifying  the more
amino acid obligation for higher weight of egg than its
production. Moreover, 18 % CP constituting diet have the
significant effect in increasing the production
performance and addition of synthetic L-Lysine and DL-
methionine along with the limited  protein consumption
can have better impact on production performance and
protein utilization of laying hens (Bunchasak and
Silapasorn, 2005; Narvaez-Solarte et al., 2005).
According to Poosuwan et al. (2009) the birds fed diets
containing 18 % CP showed better egg production, egg
weight, egg mass, protein intake, feed and energy
efficiency than those containing 14 % CP. Liu et al.
(2005) and Wu et al. (2007), demonstrated that egg
production (EP), egg weight (EW), egg mass (EM), feed
consumption, feed conversion and body weight (BW) of
hens became significantly improved by increasing the
lysine level.

Significant (P≤0.05) differences in egg weights
were shown among different lysine regimens and
varieties (Table 3). Egg weights of Peshawari and
Mianwali varieties were significantly (P≤0.05) higher
than those of Lakha and Mushki varieties (Table 3).
Among the interactions between Lysine levels and Aseel
varieties, Mianwali variety showed the better egg weight
with L2 lysine regimen than Peshawari, Lakha and
Mushki varieties and L3 and L1 lysine regimens.
Furthermore, significant (P≤0.05) differences in FCR/kg
egg mass, feed/dozen eggs (kg), hen day and hen housed
production (%) were observed not only within lysine
regimens but also within Aseel varieties (Table 4).
During this production performance, the birds reared on
L3 lysine regimen showed better FCR/kg egg mass, less
utilization of feed (kg) for producing a dozen of eggs
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(FCR/dozen eggs), hen day and hen housed production
(%), (Table 4). As far as, the Aseel varieties are
considered, both Mushki and Peshawari varieties showed
significantly (P≤0.05) highest hen day and hen housed
production (%) followed by Mianwali and then Lakha
variety (Table 4). Among the interactions between lysine
regimens and Aseel varieties, Mushki and Peshawari both
varieties showed a higher hen day and hen housed
production (%) in L3 lysine regimen. In the present
study, sexual maturity of Aseel birds was attained at 26th

week which was late than that reported by Mohan et al.
(2008) and Haunshi et al. (2011) that was probably due to
the increased day light in the later period of bird’s
growing age and partly due to the better management
practices as was reported by this author. The earlier
maturity attainment, in the present case, may be due to
the treatment effect and fulfilment of  bird’s lysine
requirements as per age demand which resulted in
increased deposition of lysine in body and hence the
increased body weight lead to early maturity and better
production performance (Novak et al., 2004). In the
present study, Aseel birds showed maximum egg
production and persistency of egg production (Table 5 &
6) between 28th and 35th week of age. Although, the
outcomes of study conducted by Haunshi et al. (2013)
showed the maximum production persistency between
24th to 36th week of age in Aseel. They further reported
the peak daily hen day production % (HDEP) of 67.57 %
in Aseel on an average day during 31st week of
production, which was higher than the present value of
HDEP % (Table 5 & 6).

Economic Analysis: The breakup of various components
affecting the economics of Aseel birds during production
period from 28th to 43rd week has been given in Table 7.
The overall expenses (excluding the pullets purchase
price as the present birds were self-reared in extension of
the growth study from day old chick) were higher in birds
reared in 1.3 % (L1) followed by 1.4%- 1.2 % (L2) and
then the 1.5-1.4-1.1% (L3) lysine regimen. As the total
expenditures spent on each pullet exceeded the sale price
of eggs so the net loss and loss (%) has been highest in
L1 followed by L2 and then L3 lysine regimen (Table 7).
The results of economic analysis indicated that 3-phase
feeding lysine regimen is better for boosting the initial
growth of the bird during rearing phase as was reported in
Japanese quails by Abbas et al. (2016). They have
mentioned that 3-phase feeding regimen is quite better for
enhancing the growth and resulted in more profit and
income. The present findings indicated that improved
growth maintained during later period lead to early
maturity and increased production of eggs by L3 lysine
regimen. This resulted in low cost of production in L3
lysine regimen. Bouyeh and Gevorgian (2011) reported
that production cost could be reduced by substitute
reduction of dietary protein and addition of lysine and
total sulfur amino acids (TSAA) in the diet of post peak
laying hens. Lomeli et al. (2009) also observed that
expenditures on the rearing of Japanese quails could be
reduced when CP was reduced from 24% to 21% during
the first two weeks of growth.

Table 1. Composition of experimental diets for Aseel birds.

Ingredients Dietary lysine levels (%)
1.1 1.2 1.3 1.4 1.5

Corn 59.08 59.08 59.08 59.08 59.08
Sunflower Meal (24%) 18.9 18.9 18.9 18.9 18.9
Soya bean Meal (44%) 7.04 7.04 7.04 7.04 7.04
Rapeseed Meal 3 3 3 3 3
Fish Meal (52%) 3 3 3 3 3
Poultry by-product Meal 3 3 3 3 3
Molasses 3 3 3 3 3
Limestone 1.14 1.14 1.14 1.14 1.14
Lysine Sulphate 0.7 0.9 1.1 1.3 1.5
Mono Calcium Phosphate 0.45 0.45 0.45 0.45 0.45
Vitamin-Mineral Premix* 0.2 0.2 0.2 0.2 0.2
Sodium Chloride 0.18 0.18 0.18 0.18 0.18
Alimet (Novus) 0.17 0.17 0.17 0.17 0.17
Betaine HCl 0.05 0.05 0.05 0.05 0.05
Threonine 0.04 0.04 0.04 0.04 0.04
*Vit-Min premix supplied per 1 kg of diet: Vit. A 12000 IU; Vit. D3 2200 ICU; Vit. E 10 mg; Vit. K 32 mg; Vit. B1 1
mg; Vit. B2 4 mg; Vit. B6 1.5 mg; Vit. B12 10 µg; nicotinic acid 20 mg; folic acid 1 mg; pantothenic acid 10 mg; biotin
50 µg; choline chloride 500 mg; copper 10 iron 30  mg; manganese 55 mg; zinc 50 mg; iodine 1 mg; selenium 0.1 mg.



Batool et al., The J. Anim. Plant Sci. 28 (2) 2018

400

Nutrients (%) Dietary lysine level %
1.1 1.2 1.3 1.4 1.5

Metabolize Energy(k calories/kg) 2746.99 2753.69 2760.39 2767.09 2773.79
Dry Matter 87.17 87.36 87.56 87.76 87.96
Crude Protein 17.06 17.18 17.29 17.40 17.51
Crude Fiber 6.93 6.93 6.93 6.93 6.93
Ash 4.09 4.09 4.09 4.09 4.09
Either Extract 3.59 3.59 3.59 3.59 3.59
Calcium 0.84 0.84 0.84 0.84 0.84
Chloride 0.22 0.22 0.22 0.22 0.22
Sodium 0.16 0.16 0.16 0.16 0.16
Total phosphorus 0.68 0.68 0.68 0.68 0.68
Potassium 0.71 0.71 0.71 0.71 0.71
Digestible phosphorus 0.36 0.36 0.36 0.36 0.36
Linoleic Acid 1.42 1.42 1.42 1.42 1.42
Lysine 1.1 1.2 1.3 1.4 1.5
Methionine 0.45 0.45 0.45 0.45 0.45
Methionine+Cystine 0.78 0.78 0.78 0.78 0.78
Digestible Arginine 0.98 0.98 0.98 0.98 0.98
Digestible Tryptophan 0.14 0.14 0.14 0.14 0.14
Digestible Threonine 0.57 0.57 0.57 0.57 0.57
Digestible Lysine 0.99 1.09 1.20 1.31 1.41
Digestible methionine 0.42 0.42 0.42 0.42 0.42
Digestible Methionine + Cystine 0.67 0.67 0.67 0.67 0.67
Threonine 0.67 0.67 0.67 0.67 0.67
Tryptophan 0.19 0.19 0.19 0.19 0.19
Arginine 1.10 1.10 1.10 1.10 1.10
Cystine 0.32 0.32 0.32 0.32 0.32
Digestible Cystine 0.26 0.26 0.26 0.26 0.26
Valine 0.82 0.82 0.82 0.82 0.82
Digestible Valine 0.71 0.71 0.71 0.71 0.71
Histidine 0.43 0.43 0.43 0.43 0.43
Digestible Histidine 0.37 0.37 0.37 0.37 0.37
Phenylalanine 0.78 0.78 0.78 0.78 0.78
Digestible Phenylalanine 0.67 0.67 0.67 0.67 0.67
Leucine 1.44 1.44 1.44 1.44 1.44
Digestible Leucine 1.21 1.21 1.21 1.21 1.21
Isoleucine 0.66 0.66 0.66 0.66 0.66
Digestible Isoleucine 0.58 0.58 0.58 0.58 0.58
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Table 2. Body weight, feed intake and nutrient intake (g) in four varieties of Aseel chicken reared under different dietary lysine regimens from 28-43
weeks of age

Parameters
Treatments

Body Weight Total Feed
Intake

Crude
Protein

ME(Calories) Calcium Phosph
orous

Lysine Methionine

Lysine (%)/Regimens
1.3 (L1) 1823±11.1b 8565±27.1 1370±4.3 24348±56.4 256±0.6 34±0.1 68±0.2 39±0.1
1.4-1.2 (L2) 1832±9.8b 8560±9.8 1370±3.1 24396±54.8 257±0.6 34±0.1 69±0.2 40±0.1
1.5-1.3-1.1 (L3) 1884±11.8a 8553±12.7 1369±2.0 24376±36.2 257±0.4 34±0.1 68±0.1 39±0.1
Varieties
Lakha 1820±12.8c 8553±21.26ab 1368±3.4ab 24375±60.6a 257±0.6a 34±0.1a 68±0.2a 40±0.1a

Mianwali 1861±14.1ab 8603±18.7a 1376±3.1a 24517±533a 258±0.6a 34±0.1a 69±0.2a 40±0.1a

Mushki 1829±9.9bc 8525±31.9b 1364±5.1b 24213±49.8.1b 255±0.5b 34±0.1b 68±0.1b 39±0.1b

Peshawari 1875±14.3a 8557±17.6ab 1369±2.8ab 24388±50a 257±0.5a 34±0.1a 69±0.1a 40±0.1a

Lysine Levels (%)/Regimens × Varieties
1.3 (L1) Lakha 1815±15.1cde 8552±55.9ab 1368±9.1ab 24374±159.4bc 257±1.7bc 34±0.2bc 68±0.5bc 40±0.3abc

Mianwali 1814±27.4cde 8576±23.3ab 1372±3.7ab 24441±66.4b 257±0.7b 34±0.1b 69±0.2b 40±0.1ab

Mushki 1805±16.7de 8552±88.5ab 1368±14.2ab 24124±77.6c 254±0.8c 34±0.1c 68±0.2c 39±0.1d

Peshawari 1857±22.3bcd 8579±35.9ab 1373±5.7ab 24451±102.3b 257±1.1b 34±0.1b 69±0.3b 40±0.1ab

1.4-1.2 (L2) Lakha 1787±16.0e 8544±20.0ab 1367±3.2ab 24351±57.0bc 256±0.6bc 34±0.1bc 68±0.2bc 39±0.1bcd

Mianwali 1872±18.7abc 8671±4.8a 1388±4.5a 24713±79.6a 260±0.8a 35±0.1a 69±0.2a 40±0.1a

Mushki 1823±14.2cde 8461±32.6b 1354±5.2b 24116±93.1c 254±1.0c 34±0.1c 68±0.3c 39±0.2cd

Peshawari 1844±18.8cde 8562±33.6ab 1370±5.4ab 24402±956bc 257±1.0bc 34±0.1bc 69±0.3bc 40±0.1ab

1.5-1.3-1.1
(L3)

Lakha 1857±27.9bcd 8561±30.1ab 1370±4.8ab 24398±85.9bc 257±1.0bc 34±0.1bc 69±0.2bc 40±0.2abc

Mianwali 1897±18.4ab 8560±33.1ab 1370±5.3ab 24397±94.3bc 257±1.1bc 34±0.1bc 69±0.3bc 40±0.1abc

Mushki 1858±16.7bcd 8560±17.6ab 1370±2.8ab 24397±50.1bc 257±0.5bc 34±0.1bc 69±0.1bc 39±0.1bcd

Peshawari 1925±25.0a 8530±21.3b 1365±3.4b 24312±60.7b 256±0.6bc 34±0.1bc 68±0.2bc 39±0.1bcd

Values have been mentioned as Mean±SEM and various superscripted alphabets show significant (P≤0.05) differences among them (order of significance is as: a>b>c…….)
ME=Metabolizable energy
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Table 3. Production performance (from 28 to 43 weeks) in four varieties of indigenous Aseel chicken reared under
different dietary lysine regimens

Parameters
Treatments

Egg Weight (g ) Cumulative Egg No.
/Hen

Cumulative Egg
Mass (g )

Lysine Levels (%)/Regimens
1.3 (L1) 47.17±0.21b 30.81±1.14b 1415.19±49.69b

1.4-1.2 (L2) 47.50±0.23a 30.88±0.95b 1421.56±39.67b

1.5-1.3-1.1 (L3) 47.63±0.19a 33.75±1.14a 1551.44±49.37a

Varieties
Lakha 47.65±0.11b 24.96±0.72c 1149.50±30.36c

Mianwali 48.29±0.13a 30.13±0.82b 1419.00±33.82b

Mushki 45.58±0.11c 36.79±0.99a 1641.42±43.18a

Peshawari 48.22±0.07a 35.38±0.79a 1641.00±35.78a

Lysine Levels (%)/Regimens × Varieties
1.3 (L1) Lakha 47.57±0.14d 23.25±1.01g 1073.38±44.78f

Mianwali 47.65±0.22d 28.50±1.61def 1335.88±67.01de

Mushki 45.31±0.18f 35.75±1.66abc 1590.88±71.93abc

Peshawari 48.16±0.17bc 35.75±0.82abc 1660.63±38.14ab

1.4-1.2 (L2) Lakha 47.56±0.28d 24.75±1.08fg 1135.75±39.01f

Mianwali 48.72±0.09a 29.88±1.59de 1417.88±62.95cd

Mushki 45.51±0.16ef 36.38±1.27ab 1624.63±54.65ab

Peshawari 48.21±0.08bc 32.50±0.76bcd 1508.00±27.76bcd

1.5-1.3-1.1
(L3)

Lakha 47.82±0.12cd 26.88±1.42efg 1239.38±59.55f

Mianwali 48.49±0.14ab 32.00±0.78cd 1503.25±28.64bcd

Mushki 45.92±0.18e 38.25±2.21a 1708.75±95.75a

Peshawari 48.30±0.12abc 37.88±1.67a 1754.38±77.31a

Values have been mentioned as Mean±SEM and various superscripted alphabets show significant (P≤0.05) differences among them
(order of significance is as: a>b>c>d…)

Table 4. Production performance (from 28 to 43 weeks) in four varieties of indigenous Aseel chicken reared under
different dietary lysine regimens

Parameters
Treatments

FCR/Kg Egg
Mass

Feed/Dozen Eggs
(kg)

Hen Day
Production%

Hen House
Production%

Lysine Levels (%)/Regimens
1.3 (L1) 6.31±0.24a 3.49±0.14a 33.13±1.22b 32.10±1.19b

1.4-1.2 (L2) 6.18±0.19a 3.44±0.12b 33.20±1.02b 32.16±0.99b

1.5-1.3-1.1(L3) 5.69±0.19b 3.15±0.11c 36.29±1.22a 35.16±1.18a

Varieties
Lakha 7.56±0.19a 4.19±0.12a 26.84±0.78c 26.00±0.75c

Mianwali 6.14±0.15b 3.49±0.10b 32.39±0.88b 31.38±0.85b

Mushki 5.27±0.14c 2.83±0.07c 39.56±1.07a 38.32±1.03a

Peshawari 5.27±0.11c 2.93±0.06c 38.04±0.85a 36.85±0.82a

Lysine Levels (%)/Regimens × Varieties
1.3
(L1)

Lakha 8.07±0.35a 4.47±0.20a 25.00±1.09g 24.22±1.06g

Mianwali 6.52±0.29cd 3.68±0.19c 30.65±1.74def 29.69±1.68def

Mushki 5.45±0.24f 2.91±0.13ef 38.44±1.78abc 37.24±1.72ac

Peshawari 5.19±0.12f 2.89±0.07ef 38.44±0.88abc 37.24±0.85abc

1.4-1.2
(L2)

Lakha 7.59±0.26ab 4.20±0.19ab 26.61±1.16fg 25.78±1.13fg

Mianwali 6.20±0.28de 3.55±0.19cd 32.12±1.65de 31.12±1.65de

Mushki 5.25±0.17f 2.82±0.10ef 39.11±1.36ab 37.89±1.32ab

Peshawari 5.69±0.10ef 3.17±0.07def 34.95±0.81bcd 33.85±0.79bcd

1.5-1.3-1.1
(L3)

Lakha 7.01±0.31bc 3.89±0.19bc 28.90±1.53g 27.99±1.48efg

Mianwali 5.71±0.12ef 3.22±0.08de 34.41±0.84cd 33.33±0.81cd

Mushki 5.12±0.29f 2.75±0.16ef 41.13±2.38a 39.84±2.30a

Peshawari 4.93±0.22f 2.74±0.12f 40.73±1.80a 39.45±1.74a

Values have been mentioned as Mean±SEM and various superscripted alphabets show significant (P≤0.05) differences among them
(order of significance is as: a>b>c>d…)
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Table 5. Egg production and Persistency of production in four varieties of Aseel (28-43weeks)

Aseel
Varieties

28-31( weeks) 28-35( weeks) 28-39( weeks) 28-43( weeks)
Egg
No.

HDEP*

(%)
HHEP**

(%)
Egg
No.

HDEP*

(%)
HHEP**

(%)
Egg
No.

HDEP*

(%)
HHEP**

(%)
Egg
No.

HDEP*

(%)
HHEP**

(%)
Lakha 3.29 13.690 13.690 7.07 18.018 18.018 6.39 19.361 19.236 4.64 23.289 21.586
Mianwali 3.32 13.839 13.839 7.50 19.279 18.946 10.29 25.515 25.107 4.71 26.122 26.018
Mushki 4.93 20.536 20.536 14.04 34.792 34.170 9.11 31.974 31.613 3.46 31.757 31.680
Peshawari 4.50 18.750 18.750 12.61 31.324 30.765 7.89 28.382 28.069 5.32 30.661 30.543
HDEP*= Hen day egg production; HHEP**= hen house egg production

Table 6. Egg production and Persistency of production in four varieties of Aseel (28-43weeks)

Aseel
Varieties

28-31( weeks) 32-35( weeks) 36-39( weeks) 40-43( weeks)
Egg
No.

HDEP*

(%)
HHEP**

(%)
Egg
No.

HDEP*

(%)
HHEP**

(%)
Egg
No.

HDEP*

(%)
HHEP**

(%)
Egg
No.

HDEP*

(%)
HHEP**

(%)
Lakha 3.29 13.690 13.690 7.07 29.464 29.464 6.39 27.795 26.637 4.64 20.186 19.345
Mianwali 3.32 13.839 13.839 7.50 32.609 31.250 10.29 46.753 42.857 4.71 21.429 19.643
Mushki 4.93 20.536 20.536 14.04 61.025 58.482 9.11 41.396 37.946 3.46 15.747 14.435
Peshawari 4.50 18.750 18.750 12.61 54.814 52.530 7.89 34.317 32.887 5.32 23.137 22.173
HDEP*= Hen day egg production; HHEP**= hen house egg production

Table 7. Economic appraisal of Aseel birds (for 16 weeks) reared under different dietary lysine regimens

Cost items Lysine Phases/ Regimens
L1 (1.3%) L2 (1.4-1.2%) L3 (1.5-1.4-1.1%)

Housing (equipped) @ Rs. /pullet 85 85 85
Labor charges @ Rs. /pullet 70 70 70
Feed consumed (kg)/pullet 9.14 8.84 8.55
Feeding expenses @ Rs.45/kg feed/pullet 414.30 397.80 384.75
Vaccination & Medication/pullet 65 65 65
Overall mortality (%) 6.25 3.13 0.00
Overhead loss due to mortality/pullet (Rs) 66.67 32.26 0.00
Miscellaneous expenses/pullet 25 25 25
Sale of eatable eggs/pullet 30.81 30.88 33.75
Cost of eggs @ Rs.12 /egg 369.72 370.56 405.00
Overall expenses Rs. /pullet 725.97 675.06 629.75
Net profit/loss (Rs)/pullet -356.25 -304.50 -224.75
Profit/Loss (%)/pullet -49.07 -45.11 -35.69

Batool et al., The J. Anim. Plant Sci. 28 (2) 2018
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Conclusion: Provision of sufficient quantity and levels of
dietary essential amino acids, predominantly lysine is
obligatory in accordance with the growth requirement
(phase-vise supply) for achieving the maximum
production performance, persistency of production and
hence the economic efficiency in indigenous Aseel
varieties. Lysine supplemented as in L3 regimen was
found to be better and should be recommended for
obtaining the better production performance.
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ABSTRACT 

This study was planned to investigate the growth performance and economic efficiency of Lakha, Mianwali, Mushki and 

Peshawari varieties of Indigenous Aseel Chicken. For this purpose, 240 day old Aseel chicks 60 from each variety were 

selected and kept under randomized complete block design having factorial arrangement of 20 replicates with one bird in 

each [4(varieties)×3(lysine regimens)×20(replicates)=240]. Each of the 20 birds from four varieties were fed on lysine 

regimens containing 1.3 % lysine (L1) for 6 weeks, 1.4% and 1.2 % (L2) each for 3 weeks and 1.5%, 1.3%, 1.1% lysine 

(L3) each for subsequent 2 weeks. Data regarding different growth parameters were collected and analyzed by ANOVA 

technique while Duncan’s Multiple Range (DMR) Test was applied to compare the treatment means. The economic 

efficiency was also calculated. Significant (P<0.05) differences were observed in body weight, weight gain, FCR and 

feed efficiency (FE) of birds fed with L3 lysine regimen while the overall growth performance was better in Mushki 

variety of Aseel. The current study revealed that Mushki Aseel should be preferred in terms of its better growth 

performance while Lysine is better to be fed in L3 regimen.        

Key words: Lysine regimens, Aseel varieties, Growth, Livability and Economic efficiency. 

 

INTRODUCTION 

 The indigenous poultry genotypes comprise of 

80-99 % of the total poultry populations in developing 

countries and are mostly being maintained in villages 

(Batool, 2017). The rural poultry has a significant role in 

total meat and egg production in countries like Pakistan 

and is sharing about 15 and 32%, respectively (PARC, 

2017). The indigenous poultry birds, Aseel has a great 

historic importance as being ancestor of certain breeds 

like Cornish (male line of broiler parent) and the major 

pioneer of “Indian Game” (Panda and Mahapatra, 1989; 

Platt, 1925). It has been mostly maintained for cock-

fighting due to its inherent pugnacious nature. (Khan, 

2004; Rao and Preetem, 2009). Aseel has marvelous gait, 

robustness, resistivity to diseases making it an 

unvulnourable breed to survive in drastic climatic zones 

(Rao and Preetem, 2009; Usman et al, 2014). In spite of 

all these good characteristics, Aseel chicken has poor 

growth and productive potential (Chaudhry, 1965; 

Yaqoob, 1965) yet, there is substantial dwelling to make 

it a more valued and profitable breed through better 

house management and feeding program as was adopted 

for free-ranged broilers to gain the maximum efficiency 

(Pinheiro et al., 2011). Among different feeding 

programs, phase-feeding is an impressive strategy which 

fulfills the bird’s feeding requirement and desire 

according to its growth avoiding over supply of feed 

ingredient(s), therefore, providing the double advantage 

of profit of low feed consumption and its better efficiency 

due to increased growth (Abbas et al., 2016). Usually 

with the progress of age, the dietary protein requirements 

are decreased, whereas, energy requirements are 

increased (Plavnik et al., 1997). As a consequence, the 

optimal period for altering the feeding requirement is of 

monetary value as was reported by Walkins et al. (1993). 

Therefore, multiphase feeding with supplementation of 

amino acid(s) is more efficient and better to optimize the 

growth. The supplementation of lysine amino acid is vital 

in this admiration as it contributes 7% to the breast meat 

protein of poultry birds and being used as a reference for 

other fundamental amino acids (Dozier et al., 2007; Eits 

et al., 2003; Farkhoy et al., 2012). Aseel is also a meat 

type bird and has high ultimate body weight. It possess 

the variable growth pattern in different stages of the life 

therefore, its supplement requirement might shift with 

age. The initial growth performance of Aseel is poor that 

affected the worth of this bird due to high rearing cost. 

Therefore, the present study was planned with the 

objectives to optimize initial growth and economic 

efficiency in varieties of indigenous Aseel chicken.     

MATERIALS AND METHODS 

 A trial was executed to assess the comparative 

growth and economic efficiency in Mianwali Mushki, 

Lakha, and Peshawari varieties of Indigenous Aseel 

Chicken. Mianwali (Origin Mianwali, Pakistan) variety 

has somewhat chocolate brown plumage shading with 

dark circles, pea comb, little in stature. Mushki known as 

mailto:nabilaruhi@yahoo.com
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“Siyah” was made by the Nawab (ruler) of Rampur, has 

dark black plumage, pea comb, white eyes, white or 

yellow shanks, spurs and nails. Lakha variety commonly 

known as “Cheena” having white dots on the head and 

plumage with pea-comb (Ahmad et al., 2013). Peshawari 

variety (origin is Peshawar, Pakistan), has dull brown 

neck with light plumage shading and pea-comb. For this 

trial, 240 day-old Aseel chicks including 60 from each of, 

Lakha, Mianwali, Mushki and Peshawari varieties were 

randomly picked up from the available stock. These birds 

were kept under factorial arrangement of 4(varieties) × 

3(lysine regimens) × 20 birds (replicates), each replicate 

having one bird in it. The birds of each variety were 

further divided into three equal sub-groups on the basis of 

lysine regimens, L1, L2 and L3 as they were fed on three 

various lysine regimens containing lysine 1.3 % (L1), 

1.4% and 1.2 % (L2) and 1.5, 1.3 and 1.1% (L3). In L1 

lysine regimen 1.3% lysine was supplemented for 6 

weeks (42 days in one phase), while, in L2 1.4% and 

1.2% each for 3 subsequent weeks (21+21days in two 

phases), whereas, 1.5%, 1.3%, 1.1% each was 

supplemented for 2 subsequent weeks (14+14+14 days in 

three phases) in L3 lysine regimen (The composition of 

ingredients and nutrients of various lysine 

levels/regimens is mentioned in Table 1). The basic aim 

of this lysine supplementation in phases, was to provide 

the lysine as per growth requirement/pattern of the bird. 

The Aseel birds were placed in blocks with randomized 

complete block design (RCBD) in well ventilated and 

illuminated house under optimal management conditions. 

The growth performance parameters including weekly 

body weight (g), weight gain (g), feed intake (g), feed 

conversion ratio, folds of increase, feed efficiency and 

livability (%) were calculated while economic efficiency 

of Aseel birds was also noted. Data were analyzed 

according to Steel et al. (1997) through Analysis of 

Variance (as a statistical tool because there were more 

than two treatment groups i.e., dietary lysine regimens, 

Aseel varieties and the interactions among dietary lysine 

regimens and Aseel varieties as main effects) using SAS 

(2002-03) software, while comparisons of treatment 

means were made by using Duncan’s Multiple Range 

(DMR) test (Duncan, 1955).  

RESULTS AND DISCUSSION 

Feed intake (g): Significant (P<0.05) differences were 

observed in cumulative feed intake (g) among various 

lysine regimens and L3 (1.5-1.3-1.1% lysine) indicated 

more feed intake (g) than L2 (1.4-1.2 % lysine) and L1 

(1.3 % lysine) regimen (Table 2). Non-significant 

(P>0.05) differences in feed intake were observed among 

the four varieties. However, interactions among lysine 

regimens and varieties revealed Mushki variety to be a 

better feed consumer with in L3 lysine regimen than the 

other varieties and lysine regimens (Table 2). The weekly 

feed intake also showed an increasing trend. The 

maximum feed intake (g) in 1.5-1.3-1.1% (L3) lysine 

regimen may be due to the improved growth level which 

might be attributed to the supply of the optimum dietary 

lysine as per developmental requirement of the bird. A 

decreased trend in protein need with increasing age was 

reported by Abdel Majeed (2012).The similar results of 

feed/protein intake were also reported by Attia et al. 

(2012) in Japanese quails during their growing age (1st-6th 

week) and also by Gheisari et al. (2011) in the rearing 

phase (15th-28th week) of Japanese quails. Among 

different varieties and strains the differences in feed 

intake might be attributed to the genomic diversity with 

variable lysine requirements as was reported by 

Mehmood et al. (2012). Jatoi et al. (2012, 2014) working 

separately on Japanese quails and Aseel chicken varieties, 

reported that the varying trend in feed intake was due to 

genetic effect of the strains and varieties on feed intake. 

According to Oliveira et al. (2013), when broilers were 

given the diets containing adjusted lysine ratios obtained 

through corn and soybean meal sources, they showed a 

straight relationship between feed intake and lysine 

levels. However, according to Sterling et al. (2005), the 

feed intake was increased during 7th to 17th day of age, 

parallel with increase of lysine and CP levels, 

respectively. The variations in feed intake containing 

various lysine ratios obtained through various protein 

sources or through industrial amino acids were related 

with the strength of the decrease in CP and other amino 

acid ratios (Gonzale, 2002). The results of the following 

study are in coherence with the findings of Abbas et al. 

(2016) on Japanese quails where, they reported a 

significantly highest feed intake in local-1 CBS in 3-

phase feeding regimen when interaction between lysine 

regimens and CBS were considered.  

Body Weight (g): Significant (P<0.05) differences were 

observed in body weight (g) among various dietary lysine 

regimens as well as with in varieties and L3 showed 

highest body weight (g) followed by L2 and L1 lysine 

regimen. Among varieties, the mean body weight (g) of 

Mushki variety was greater than Lakha, Mianwali and 

Peshawari (Table 2). Jatoi et al. (2014) also reported the 

Mushki variety as the heaviest weight among the Lakha, 

Mianwali and Peshawari varieties. According to 

Chambers (1990) the variance in growth pattern of 

different breeds may be due to the interaction of multiple 

alleles and could be improved by genomic assortment. 

Jatoi et al. (2012) and Akram et al. (2014) also indicated 

the similar strain variations in body weight gain among 

Japanese quails. The weekly body weight also showed an 

increasing trend. As far as, interactions among lysine 

regimens and varieties are concerned, Lakha showed a 

significantly (P<0.05) higher body weight (g) with L3 

lysine regimen than the other said varieties and lysine 

regimens (Table 2). It was reported that the differences in 
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body weight among varieties or strains may be due the 

substantial impact of genetic group (Chatterjee et al., 

2007; Devi and Reddy, 2005; Mohammed et al., 2005). 

The significant differences of body weights in the 

following study may be attributed to the provision of 

optimal levels of dietary lysine harmonious with bird’s 

growth pattern. Similar increase in body weight (g) was 

made known by Abbas et al. (2016) in their study on 

Japanese quails fed with different lysine regimens where, 

highest body weight was observed in 3 phase feeding 

lysine regimen. Mehmood et al. (2012) also displayed the 

improved body weight in broilers fed under 4-phase 

feeding regimen. Eits et al. (2003) reported the 

progressive increase in body weight when high CP or 

ideal protein grades were added in sequential phases.    

Body Weight gain (g):  Significant (P<0.05) differences 

in body weight gain (g) were observed both in lysine 

regimens and varieties. L3 indicated highest body weight 

gain followed by L2 and L1 lysine regimens. However, 

the mean body weight gain (g) of Mushki was greater 

than Lakha, Mianwali and Peshawari varieties (Table 2). 

The weekly body weight gain is shown in Figure 1. As 

far as, the interactions among lysine regimens and 

varieties are considered, Lakha variety depicted a 

significantly (P<0.05) higher body weight gain (g) with 

L3 lysine regimen than the other said varieties and 

regimens (Table 2). This escalation in weight gain might 

be owed to the fulfilment of bird’s lysine need rightly at 

the time when required and is parallel in lines with the 

work of Abbas et al. (2016) who reported the maximum 

weight gain in local-3 CBS fed with 3-phase lysine 

regimen and revealed that increase in weight gain with 

the treatment effect. In another study by Oliveira et al. 

(2013), it was shown that when digestible lysine levels 

were changed in bird’s diet by varying proportions of 

corn and soybean meal, a better weight gain and feed 

conversion was obtained. According to the findings of 

Mehmood et al. (2012), the improved body weight (g) 

was obtained from broilers when fed under 4-phase 

feeding program. Eits et al. (2003) also reported the 

increase in body weight gain when feed with high CP or 

protein grades was offered in continuous phase. 

Folds of increase: Significant (P<0.05) differences were 

shown among lysine regimens and varieties in folds of 

increase with respect to body weight (g) of the previous 

week of Aseel birds (Table 3). The birds fed on lysine 

regimen L3 indicated higher folds of increase in body 

weight than L2 and L1 lysine regimens. Among varieties, 

the folds of increase in body weight was significantly 

higher in Mushki than Lakha, Mianwali and Peshawari 

varieties. The weekly folds of increase with respect to the 

previous week also showed an irregular trend and when 

the interactions among lysine regimens and four varieties 

are considered, Mushki variety showed a significantly 

(P<0.05) better folds of increase in body weight with L3 

lysine regimen than the other varieties and regimens 

(Table 3). Present results might be due to the fulfilment 

of the lysine need of the bird rightly at the time when 

required and are in agreement with the results of Abbas et 

al. (2016). They showed that higher folds of increase in 

various CBS of Japanese quails fed on three-phase 

feeding program. Sahota et al. (2012) in their findings, 

also showed the maximum body weight in four-phase 

feeding regimen. The findings of Dozier et al. (2008) also 

indicated the lysine requirement of 0.85% (total basis) 

based on NRC. (1994) to be insufficient for growth from 

6th-8th week of age for Ross x Ross 708 broilers. 

Feed Conversion Ratio (FCR): Significant (P<0.05) 

differences were observed in mean feed conversion ratio 

among lysine regimens, whereas, the birds fed on lysine 

regimen L3 specified best FCR followed by L2 and L1 

(Table 3). Non-significant (P>0.05) differences in FCR 

were noted among Aseel varieties (Table 3). The weekly 

FCR showed an inconsistent trend (Fig. 2). The better 

FCR (performance of feed) in L3 lysine regimen may be 

due to better growth rate which intern is attributed to the 

supply of the optimum dietary lysine levels as per 

developmental requirement of the birds which resulted in 

the better performance of the birds. Abbas et al. (2016) 

also reported the improved FCR of Japanese quails in 

three-phase feeding lysine regimen. They also reported 

the significantly higher FCR in local-3 CBS in terms of 

its interaction with lysine regimens and similar results 

were also reported in Japanese quails during 0-3 weeks of 

age where improved FCR was observed when the birds 

were provided with feed manipulated in dietary CP level 

(Kaur et al., 2008). Jatoi et al. (2014) reported the 

significant (P<0.05) variation in mean FCR at 1st, 4th, 5th, 

8th, 9th, 11th and 12th weeks of age in four varieties of 

Aseel chicken might be due to the genetic effect among 

the different strains and varieties. Akram et al. (2014) 

also reported the impact of strain and varieties on FCR in 

Japanese quails. 

Feed Efficiency (FE): Mean six weeks feed efficiency of 

the Aseel birds showed a significant (P<0.05) difference 

in lysine regimens, the birds fed on lysine regimen L3 

showed highest feed efficiency followed by L2 and L1. 

However, non-significant (P>0.05) differences in feed 

efficiency were observed among the varieties (Table 3). 

The weekly feed efficiency showed an erratic trend (Fig. 

3). In terms of interaction among Lysine and Aseel 

varieties Lakha variety showed the better feed efficiency 

than other varieties and lysine regimens (Table 3). The 

better feed efficiency in L3 lysine regimen may be due to 

the increased growth rate which intern is attributed to the 

endowment of optimum dietary lysine levels as per 

developmental requirement of the bird with more efficacy 

(Batool et al, 2017). Abbas et al. (2016) depicted the 

same sort of results in their study on Japanese quails and 

reported that three-phase lysine regimen was better with 
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respect to feed efficiency than two and one-phase, 

however, Mehmood et al. (2012) described that broilers 

could have improved feed efficiency when reared in four-

phase feeding system. 

Livability Percent (%): Mean livability (%) of six 

weeks among Aseel birds was not significantly (P>0.05) 

different within lysine levels as well as within varieties. 

In terms of interaction among Lysine regimens and Aseel 

varieties, Mushki and Peshawari varieties showed 100% 

livability with lysine regimen L3 conversely, Lakha 

variety showed the maximum livability (%) with both L1 

and L2 lysine regimens (Table 3). The weekly trend 

among Aseel birds showed an increase in first two weeks 

and then a consistent stability in livability (%) in next 

three weeks (Fig. 4). It has been reported that protein 

synthesis and immune responses were decreased in 

chicken taking lysine deficient diets which resulted in 

more morbidity and mortality due to increased infection 

(Kidd et al., 1997; Konashi et al., 2000).  Moreover, 

Chen et al. (2003) had also proved that if the dietary 

lysine was inadequately taken by chicken, this may lead 

to decreased antibody responses and cell mediated 

immunity resulting in mortality of birds. The better 

livability (%) and decreased mortality in the present study 

may be attributed with the fulfilment of lysine 

requirement at a particular age and the genetic impact of 

the varieties or strains. Abbas et al. (2016) reported the 

complementary results of mortality (%) in their work on 

Japanese quails fed with different dietary lysine 

regimens.    

Economic Impact/Benefit: The highest profit 12.88 (%) 

per chick was noted in L3 (1.5-1.3-1.1%) lysine regimen 

followed by 6.79 (%) in L2 (1.4-1.2 %) and 2.10 (%) in 

L1 (1.3%) lysine regimen (Table 4).  The birds fed on L3 

lysine regimen consumed more feed and lead to greater 

body weight in terms of meat so, more profit or income 

than those fed on L2 and L1 lysine regimens. The higher 

body weight/meat and economic efficiency of birds fed 

on L3 lysine regimen may be accredited to the fulfilment 

of bird’s nutrient requirement and lysine deposition 

which changed the protein profile of the bird and resulted 

in increased lean meat. The findings of this study are in 

agreement with the results of Abbas et al. (2016) on 

Japanese quails wherein, they had reported the best 

economic efficiency of Japanese quails in three-phase 

feeding lysine regimen. Lomeli et al. (2009) also reported 

the increased CP diet i.e. 24% in 1st fourteen days of age 

and then 21% CP diet in later stages saved protein 

expenditure in Japanese quails. 

Table 1: Chemical composition of experimental diets. 

 
Ingredients Dietary lysine levels (%) 

1.1 1.2 1.3 1.4 1.5 

Corn 59.08 59.08 59.08 59.08 59.08 

Sunflower Meal (24%) 18.9 18.9 18.9 18.9 18.9 

Soya bean Meal (44%) 7.04 7.04 7.04 7.04 7.04 

Rapeseed Meal  3 3 3 3 3 

Fish Meal (52%) 3 3 3 3 3 

Poultry by-product Meal 3 3 3 3 3 

Molasses 3 3 3 3 3 

Limestone 1.14 1.14 1.14 1.14 1.14 

Lysine Sulphate 0.7 0.9 1.1 1.3 1.5 

Mono Calcium Phosphate  0.45 0.45 0.45 0.45 0.45 

Vitamin-Mineral Premix* 0.2 0.2 0.2 0.2 0.2 

Sodium Chloride 0.18 0.18 0.18 0.18 0.18 

Alimet (Novus) 0.17 0.17 0.17 0.17 0.17 

Betaine HCl 0.05 0.05 0.05 0.05 0.05 

Threonine 0.04 0.04 0.04 0.04 0.04 
*Vit-Min premix supplied per 1 kg of diet: Vit. A 12000 IU; Vit. D3 2200 ICU; Vit. E 10 mg; Vit. K 32 mg; Vit. B1 1 mg; Vit. B2 4 

mg; Vit. B6 1.5 mg; Vit. B12 10 µg; nicotinic acid 20 mg; folic acid 1 mg; pantothenic acid 10 mg; biotin 50 µg; choline chloride 500 

mg; copper 10 iron 30  mg; manganese 55 mg; zinc 50 mg; iodine 1 mg; selenium 0.1 mg.  
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Calculated values of nutrients: 

 

Nutrients (%) 
Dietary lysine level % 

1.1 1.2 1.3 1.4 1.5 

Metabolize Energy(k calories/kg) 2746.99 2753.69 2760.39 2767.09 2773.79 

Dry Matter 87.17 87.36 87.56 87.76 87.96 

Crude Protein  17.06 17.18 17.29 17.40 17.51 

Crude Fiber  6.93 6.93 6.93 6.93 6.93 

Ash  4.09 4.09 4.09 4.09 4.09 

Either Extract  3.59 3.59 3.59 3.59 3.59 

Calcium  0.84 0.84 0.84 0.84 0.84 

Chloride  0.22 0.22 0.22 0.22 0.22 

Sodium 0.16 0.16 0.16 0.16 0.16 

Total phosphorus  0.68 0.68 0.68 0.68 0.68 

Potassium 0.71 0.71 0.71 0.71 0.71 

Digestible phosphorus  0.36 0.36 0.36 0.36 0.36 

Linoleic Acid  1.42 1.42 1.42 1.42 1.42 

Lysine  1.1 1.2 1.3 1.4 1.5 

Methionine  0.45 0.45 0.45 0.45 0.45 

Methionine+Cystine  0.78 0.78 0.78 0.78 0.78 

Digestible Arginine  0.98 0.98 0.98 0.98 0.98 

Digestible Tryptophan  0.14 0.14 0.14 0.14 0.14 

Digestible Threonine  0.57 0.57 0.57 0.57 0.57 

Digestible Lysine  0.99 1.09 1.20 1.31 1.41 

Digestible methionine  0.42 0.42 0.42 0.42 0.42 

Digestible Methionine + Cystine  0.67 0.67 0.67 0.67 0.67 

Threonine  0.67 0.67 0.67 0.67 0.67 

Tryptophan  0.19 0.19 0.19 0.19 0.19 

Arginine 1.10 1.10 1.10 1.10 1.10 

Cystine  0.32 0.32 0.32 0.32 0.32 

Digestible Cystine  0.26 0.26 0.26 0.26 0.26 

Valine 0.82 0.82 0.82 0.82 0.82 

Digestible Valine   0.71 0.71 0.71 0.71 0.71 

Histidine  0.43 0.43 0.43 0.43 0.43 

Digestible Histidine  0.37 0.37 0.37 0.37 0.37 

Phenylalanine  0.78 0.78 0.78 0.78 0.78 

Digestible Phenylalanine   0.67 0.67 0.67 0.67 0.67 

Leucine  1.44 1.44 1.44 1.44 1.44 

Digestible Leucine  1.21 1.21 1.21 1.21 1.21 

Isoleucine 0.66 0.66 0.66 0.66 0.66 

Digestible Isoleucine  0.58 0.58 0.58 0.58 0.58 
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Table 2. Feed intake, Body weight and Weight gain in varieties of indigenous Aseel fed on different dietary lysine 

regimens for six week of initial growth period. 

Parameters 

Treatment  

Feed intake Body Weight Weight gain 

--------------------( g )--------------------- 

Lysine Levels (%)/Regimens 

1.3 (L1) 1196.05±11.59b 366.06±3.95c 336.39±3.98c 

1.4-1.2 (L2) 1198.76±12.45b 383.05±4.39b 352.15±4.35b 

1.5-1.3-1.1 (L3) 1234.34±11.99a 409.59±4.62a 379.25±4.68a 

Varieties 

Lakha  1208.52±14.03 384.57±6.00b 354.05±6.05b 

Mianwali 1211.95±14.53 383.47±6.07b 353.73±5.98b 

Mushki 1225.83±14.52 402.23±3.88a 372.15±3.83a 

Peshawari 1192.57±12.88 374.67±5.24b 343.78±5.32b 

Lysine Levels (%)/Regimens × Varieties 

1.3(L1) Lakha  1167.45±20.89bc 356.25±7.19f 325.15±7.33f 

Mianwali 1178.80±24.95bc 352.00±8.34f 325.00±8.58f 

Mushki 1214.30±24.56abc 385.70±6.36cde 357.10±6.31cde 

Peshawari 1223.65±21.38abc 370.30±7.81ef 338.30±7.75ef 

1.4-1.2(L2) Lakha  1224.55±20.85abc 375.90±8.98def 345.00±8.90def 

Mianwali 1217.85±26.80abc 394.65±8.74bcde 363.60±8.50bcd 

Mushki 1203.65±26.88abc 405.10±5.36abc 373.85±5.37abc 

Peshawari 1149.00±22.75c 356.55±7.91f 326.15±8.08f 

1.5-1.3-1.1(L3) Lakha  1233.55±28.74ab 421.55±9.23a 392.00±9.17a 

Mianwali 1239.20±22.97ab 403.75±10.83abc 372.60±10.96abc 

Mushki 1259.55±23.38a 415.90±6.80ab 385.50±6.83ab 

Peshawari 1205.05±20.30abc 397.15±9.32abcd 366.90±9.62abcd 
Values are mentioned as M±SEM and different superscripts on them indicate significant differences at P<0.05. The order of 

significance is as: a>b>c……. 

Table3. Folds of increase, Feed conversion ratio (FCR), Feed efficiency and Livability (%) in varieties of  

              indigenous Aseel fed on different dietary lysine regimens for six week of initial growth period. 

Parameters 

Treatment  

Folds of increase FCR Feed efficiency Livability (%) 

Lysine Levels (%)/Regimens 

1.3 (L1) 9.30±0.03b 3.83±0.05a 0.29±0.00c 98.54±0.53 

1.4-1.2 (L2) 9.36±0.03b 3.66±0.05b 0.30±0.00b 99.38±0.36 

1.5-1.3-1.1 (L3) 9.48±0.03a 3.50±0.06c 0.32±0.01a 99.58±0.29 

Varieties 

Lakha  9.34±0.03b 3.70±0.06 0.30±0.01 99.72±0.28 

Mianwali 9.35±0.03b 3.69±0.06 0.30±0.00 98.33±0.65 

Mushki 9.53±0.03a 3.55±0.05 0.31±0.00 99.44±0.39 

Peshawari 9.31±0.04b 3.71±0.07 0.30±0.01 99.17±0.47 

Lysine Levels (%)/Regimens × Varieties 

1.3 (L1) Lakha  9.17±0.04e 3.85±0.09a 0.28±0.01d 100.00±0.00a 

Mianwali 9.27±0.05cde 3.88±0.11a 0.29±0.01cd 96.67±1.53b 

Mushki 9.51±0.07ab 3.73±0.11ab 0.30±0.01abc 99.17±0.83ab 

Peshawari 9.25±0.06cde 3.84±0.11a 0.29±0.01cd 98.33±1.15ab 

1.4-1.2 (L2) Lakha  9.34±0.05bcd 3.83±0.10a 0.29±0.01bcd 100.00±0.00a 

Mianwali 9.37±0.04bcd 3.65±0.10ab 0.31±0.01abc 99.17±0.83ab 

Mushki 9.51±0.06ab 3.45±0.08b 0.32±0.01ab 99.17±0.83ab 

Peshawari 9.23±0.05de 3.73±0.13ab 0.29±0.01bcd 99.17±0.83ab 

1.5-1.3-1.1 

      (L3) 

Lakha  9.49±0.05ab 3.42±0.11b 0.33±0.01a 99.17±0.83ab 

Mianwali 9.41±0.06abc 3.55±0.11ab 0.31±0.01abc 99.17±0.83ab 

Mushki 9.56±0.05a 3.46±0.08b 0.32±0.01ab 100.00±0.00a 

Peshawari 9.46±0.06ab 3.56±0.14ab 0.32±0.01ab 100.00±0.00a 
Values are mentioned as M±SEM and different superscripts on them indicate significant differences at P<0.05. The order of 

significance is as: a>b>c……. 
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Table 4. Economic analysis of Aseel birds fed under different dietary lysine regimens for six week of initial 

growth period. 

Cost items Lysine Phases/ Regimens 

L1 (1.3%) L2 (1.4-1.2%) L3 (1.5-1.4-1.1%) 

Feed consumed/chick (g) 1180.50 1183.49 1218.90 

Lysine consumed/chick (g) 15.55 15.27 15.44 

Total Lysine cost (Rs)  3.27 3.21 3.24 

Cost of day old chick (Rs) 60 60 60 

Total feed cost (Rs) 47.22 47.34 48.76 

Miscellaneous cost (Rs) 15 15 15 

Total cost/ chick (Rs) 125.49 125.55 127.00 

Total live weight/chick (g) 366.06 383.05 409.59 

Sale price/Kg live weight (Rs) 350 350 350 

Total Sale price/chick (Rs) 128.12 134.07 143.36 

Net profit/chick (Rs) 2.63 8.52 16.36 

Profit (%)/chick 2.10 6.79 12.88 

 

 
Fig. 1. 

 

 
Fig. 2. 

 

 
Fig. 3. 
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Fig. 4. 

 

Conclusion: The results of the present study showed that 

Aseel birds reared under L3 lysine regimen consumed the 

maximum feed and gained highest weight with improved 

FCR (performance of feed), feed efficiency (performance 

of birds to convert feed into meat) and resulted in 

maximum profit percent. Among the Aseel varieties, 

Mushki variety revealed the better growth performance in 

terms of weight gain, feed efficiency and FCR. As an 

interpretation of the results of the present study the three 

phase lysine regimen L3 should be preferred for initial 

growth improvement of Indigenous Aseel chicken 

varieties. 
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ABSTRACT 

 

The current experiment was executed to evaluate the subsequent effect of different lysine 

regimens on egg geometry and reproductive traits in Aseel chicken varieties namely Lakha, Mianwali, 

Mushki and Peshawari. For this purpose, total 96 female (♀) and 12 male (♂) breeders including 24 ♀ 

and 3 ♂ from each of the four varieties which in turn constitute 8 ♀ and 1♂ from each of three 

treatment groups/lysine regimens were randomly selected. These birds were reared on three lysine 

regimens i.e., L1 constituting 1.3% lysine offered from 0-42d (1-phased) and L2 containing1.4-1.2 % 

lysine where 1.4% lysine was offered from 0-21d and 1.2% lysine from 22-42 d (2-phased) while, L3 

lysine regimen having 1.5%, 1.3%, 1.1% lysine offered from 0-14, 15-28 and 29-42d, respectively (3-

phased). These birds were placed under randomized complete block design (RCBD) with a factorial 

arrangement of 4×3×8=96 where, 8 times replication of each treatment was done and each bird was 

given a rank of one experimental unit. The collected data were analyzed by Analysis of Variance 

(AVOVA) and treatment means were compared by Duncan’s Multiple Range (DMR) test. L3 lysine 

regimen showed significantly (P≤0.05) increased average egg weight (g), length (cm), width (cm), 

surface area (cm
2
), volume (cm

3
) and fertility, hatchability, hatch of fertile (%), hatched chick weight 
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(g) while decreased clear egg, dead germ and dead in shell (%). The findings of present study 

concluded that lysine supplemented as in L3 regimen is superior even in its subsequent impact on egg 

geometry and reproductive traits. 
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Egg fertility, egg geometry, reproductive traits, Aseel varieties and lysine regimens. 

 

INTRODUCTION 

Currently the broiler breeder feed formulation is being emphasized on balanced amino acids to 

energy for exploiting egg and chick production potential (de Beer, 2011). For this purpose several 

efforts have been done to set an optimal level of nutritional recommendations. Periodic alterations in 

protein concentration specially amino acids are needed for gaining maximum production performance 

as they directly affect the egg production and egg size (Wu et al., 2007). Moreover, effective 

management practices must be maintained for better egg production potential in parent broiler breeder 

as well as the transfer of the genetic potential for growth and breast development in next progeny 

(Richards et al., 2010). Earlier nutritional studies on broiler breeders were concentrated on the 

evaluation of dietary protein levels and diet plans (Ekmay et al., 2010) in different production phases. 

A scarce research concerning the specific amino acids requirements of broiler breeders and dietary 

crude protein (CP) consumption has often been confused with the intake of limiting amino acids 

(Lopez and Leeson, 1994). Lysine requirement has been reported to be more than 40% when minimum 

CP levels are maintained in formulation (Coon et al., 2006). Lysine amino acid is primarily concerned 

with the production of high egg mass protein and hence the large egg size (Gunawardana et al., 2008) 

Therefore, lysine supplementation in bird’s diet permits the nutrients, particularly, the proteins to be 

efficiently taken in and deposited in body mass (Namazu et al., 2008). Lysine in its optimal proportion 

with other amino acids plays an important role for enhancing the bird’s performance (Trindade Neto et 

al., 2010). According to Liu et al. (2004) lysine is not only involved in the improvement of egg mass 

but also correlated with the improvement of feed conversion efficiencies in all the production phases of 

laying hens. Lysine reported to be an important economical factor when was used in diet of Hy-line W-

36 hens, where, it not only reduced the cost of production but also lowered the nitrogen injuries (Wu et 

al., 2007).  Studies under particular conditions had shown that lysine requirements for actual laying 

hens were 760-790 mg/day i.e., between 0.76-0.79% in feed based on 100g/bird intake (Silva et al., 

2010). The decrease in fertility had also been reported, when diets low in protein were given to laying 

broiler breeders, as low protein diets are associated with low persistence of fertility (Walsh and Brake, 

1997). Similarly, embryo deaths may also be affected by a particular ratio of CP and ME in the second 

week of incubation, whereas, at higher dietary CP level (16%) fertility lowered significantly than at 

low CP level (14%). Fertility improved, however, at 12% CP level (Lopez and Leeson, 1995). Most of 

the literature available is based on broiler breeder hens and CP, ME rather than amino acids (lysine) as 

most of the research works are focused mainly on improved genotypes. Aseel is a a local breed of 

Pakistan and is very famous for its physique, stamina and resistance against diseases but no attention 

has been given to improve it and irrespective to the great qualities, even some of them are going to be 

extinct without being recognized (Iqbal et al., 2015). The present study is a preliminary step taken to 

investigate the subsequent effect of its rearing (0-42
nd

 d) under different dietary lysine regimens on egg 

geometry and reproductive traits in Indigenous Aseel varieties.   

MATERIALS AND METHOD 

The present experiment was performed to assess the egg geometry and hatching traits in 

Lakha, Mianwali, Mushki and Peshawari varieties of indigenous Aseel reared under different dietary 

lysine regimens. For this trial, 96 breeder pullets and 12 cockerels were randomly selected from a pool 

of 240 birds which were fed under different dietary lysine regimens from day 0 to 6
th

 week of their 

initial growth period. There were three different dietary lysine regimens i.e., L1, L2 and L3 containing 

1.1%, 1.4-1.2% and 1.5-1.3-1.1% lysine, respectively (Ingredients and nutrient composition of 

regimens is mentioned in Table 1). These birds were reared in treatment groups/ regimens and were 

tagged accordingly, each of L1, L2 and L3 contained 80 birds 20 from each of the four varieties. 

Feeding under lysine regimens was phased so that 1.3% in L1 throughout the six weeks (1-phased), 1.4 

and 1.2% for 3 weeks each (2-phased) and 1.5, 1.3 and 1.1 each for 2 weeks (3-phased). The basic aim 

of this study was to enhance the initial growth of Aseel birds by supplementing lysine rightly as per 

bird’s growth age requirement. For the present trial, finally selected 96 female (24 from each of the 

Lakha, Mianwali, Mushki and Peshawari varieties including 8 pullets from each treatment group) and 

12 male birds (3 from each Lakha, Mianwali, Mushki and Peshawari varieties including 1 cockerel 

from each treatment group) were placed under randomized complete block design (RCBD) in three-



 

 
 

tiered identical cage units. The factorial arrangement was 4(varieties) × 3(treatments/lysine regimens) × 

8[replicate/pullet (1 bird in each replicate)] =96 and 4×3×1=12, so that, 8 times replication of each 

treatment was done and each bird was given a rank of one experimental unit. The original treatment 

wise identity of birds was retained and one male was available for eight females of respective treatment 

group. A stud mating system was opted for obtaining fertile eggs. The laying cages were fitted with 

slanted wired floors and removable iron trays for easy collection of eggs and droppings. The birds were 

maintained under standard conditions and their welfare was prioritized in each step as was instructed 

by Institutional Animal Ethic Committee. 

   

DATA COLLECTION 

Data regarding the present study was collected from 28
th

 to 43
rd

 week of the production period 

divided into four phases (pre-peak, peak, post-peak and terminal) each extending four weeks. During 

this period, broiler breeder feed, formulated according to NRC standards (NRC, 1994) was offered for 

a calculated period of time (2hours/day). The eggs were collected twice a day and tagged for egg 

geometry parameters. Egg weight was measured by digital weighing balance having weighing limit up 

to 1g. Egg length and width were measured through digital Vernier Caliper, while, shape index (%), 

egg surface area (cm
2
) and egg volume (cm

3
) were calculated as following:  

Egg shape index = (egg breadth/egg length) ×100 (Parmar et al., 2006) 

Egg surface area (S) = Average of (i) and (ii) (Etches, 1996) 

i. S = kW
0.67

                 Where, 

W= weight of egg in g and k (constant value) = 4.558 

ii. S = k (πLB2/6)
0.67

     Where, 

π = 3.1415927………. 

L = egg length (cm) 

B = egg breadth (cm) 

k = constant, value ranges from 4.63 to 5.07 (average = 4.85) 

Egg volume (cm
3
) V= Average of (i) and (ii) (Etches, 1996) 

i. V = k πLB2/6   Where, 

k = constant, value ranges between 0.85 to 0.99 (Average = 0.929) 

π = 3.1415927………. 

L = egg length (cm) 

B = egg breadth (cm) 

ii. V = 0.913 W            where, 

W = egg weight in g 

For hatching traits analysis, the eggs collected on daily basis were stored at 13-15 °C in chiller. Two 

lots of stored eggs from each of the four production phases, i.e., eight lots in total were set in hatcher 

under standard conditions for hatching. Data regarding hatching traits were recorded by using 

following formulae: 

Hatchability (%) = (No. of chicks hatched/No. of eggs set) ×100 

Hatch of fertile (%) = (No. of chicks hatched/No. of fertile eggs) × 100 

Fertility or fertile eggs (%) = (total eggs – No. of clear eggs/No. of total eggs set) × 100 

Clear or infertile eggs (%) = (No. of clear eggs/No. of eggs set) × 100 

Dead germs (%) = (No. of dead germs/No. of eggs set) × 100 

Dead in shell (%) = (No. of dead in shell/No. of eggs set) × 100 

 

STATISTICAL ANALYSIS 

The collected data were analyzed by Analysis of Variance (AVOVA) through Statistical 

Analysis System (SAS®, 9.1) and treatment means were compared by Duncan’s Multiple Range 

(DMR) test (Steel et al., 1997). The results were mentioned as means ± standard errors and were 

considered as significant at P≤0.05. 

 

RESULTS AND DISCUSSION 

Egg geometry 

Results 

The effect of dietary lysine regimens (L1, L2, and L3), Aseel varieties (Lakha, Mianwali, 

Mushki and Peshawari) and their interactions on egg geometry and hatching traits is tabulated in Table 

2, 3, 4 and 5. According to this, significantly higher (P≤0.05) egg weight (47.63±0.19), egg length 

(5.14±0.01) and egg width (3.90±0.01), egg surface area (60.67±0.17) and egg volume (43.49±0.18) 



 

 
 

was shown by L3 lysine regimen. Similarly, significant differences (P≤0.05) were observed among 

varieties, Peshawari and Mianwali varieties showed higher egg weight followed by Lakha and then 

Mushki variety (Table 2). Peshawari and Lakha both varieties presented higher egg width followed by 

Mianwali and then Mushki varieties, while, Mushki variety depicted a higher egg shape index than 

Lakha followed by Peshawari and then Mianwali variety. However, both Mianwali and Peshawari 

varieties indicated a highest egg surface area and egg volume followed by Lakha and then Mushki 

variety (Table 3). Among interactions between lysine regimens and Aseel varieties, higher egg weight 

was displayed by Mianwali variety with L2 lysine regimen while pullets of Mushki variety depicted 

higher egg shape index with L3 lysine regimen and pullets of Mianwali variety showed higher egg 

surface area and egg volume with L2 lysine regimen (Table 3).  

 

Discussion 

Significantly (P≤0.05) increased value of egg weight (47.63±0.19), egg length (5.14±0.01) 

and width (3.90±0.01), egg surface area (60.67±0.17) and egg volume (43.49±0.18) was exposed by L3 

lysine regimen. This can be attributed to the positive impact of lysine availability rightly as per bird’s 

growth requirement and its retention in body and egg to express the improved external egg traits. 

According to Bowmaker and Gous (1991), egg weight and egg mass was increased by increasing 

dietary lysine and their findings were in close line with the findings of Karunajeewa (1974). It was also 

found that egg weight and egg output could be increased by adding appropriate levels of lysine and 

methionine in feed to breeder broilers (Prochaska and Shafer, 1996). The increase in egg weight and 

mass was also observed in another study where, egg weight and mass increased none linearly when 

lysine concentration was increased (Novak et al., 2004). The better shape indices in L3 lysine regimen 

(76.99±0.24) than L2 and L1 depict the strength of the eggs as shape indices within a limited range are 

the measure of the strength of egg against trauma and breakage (De Ketelaere et al., 2002)  

 

Hatching traits 

Results 

Significant differences were observed (P≤0.05) in hatching traits as is illustrated by pullets of 

Aseel varieties been reared in different lysine regimens from 0-42
nd

 day of their growth period (Table 4 

and 5). Among lysine regimens, L3 revealed a higher fertility (81.05±0.57%), hatchability 

(62.24±0.46%), hatch of fertile (76.87±0.67%), chick weight (39.91±0.42 g) while lower clear (%) or 

infertility (18.95±0.57%) than L2 and L1 lysine regimens. However, the differences among dead germs 

and dead in shell (%) were non- significant (P≥0.05) as is indicated in table 5. As far as varieties are 

concerned, significant differences were displayed in hatchability and dead germs (%) while, varieties 

did not show significant differences in percent fertility, hatch of fertile, clear/infertile and dead in shell, 

respectively. Lakha variety represented higher (%) hatchability (60.20±0.98%) than Mianwali, Mushki 

and Peshawari varieties. In interactions between lysine regimens and varieties, the pullets of all the 

three varieties (Mianwali, Mushki and Peshawari) revealed higher fertility (%) with L3 lysine regimen 

than pullets of Lakha variety with the same regimen. Similarly, the pullets of Lakha and Mianwali 

varieties showed a higher hatchability and hatch of fertile (%) with L3 lysine regimens (Table 4).  

  



 

 
 

Discussion    

As a higher fertility (81.05±0.57%), hatchability (62.24±0.46%), hatch of fertile 

(76.87±0.67%) was displayed by L3 lysine regimen which might be plausible with the provision of 

protein/lysine as per growth needs of the bird in rearing phase and its retention in body to show 

subsequent impact (Walsh and Brake, 1997). According to them, low persistence of fertility in broiler 

breeder females can be correlated with very low supply of protein in diet during rearing phase 

suggesting to supply a definite minimum amount of crude protein in later period to intensify the 

subsequent productivity and performance. It was also reported that if the pre-breeder broilers were 

given protein enriched diets, it would enhance their performance later at the egg production phase 

(Brake et al., 1985; De Beer and Coon, 2006). Contrarily, it was reported low protein diets offered 

during early rearing period had no effect on the fertility and hatchability of broiler breeder females 

(Hocking et al., 2002). Similarly, dietary dilutions of conventional feeds proportionately with 0.15 or 

0.30 of oat exteriors (hulls) might had not adverse impact on fertility and hatchability (Zuidhof et al., 

1995).  More fatness, presence of more than one egg in oviduct and eggs of poor shell quality produced 

by multiple ovulating pullets may have low fertility and hatchability (Robinson et al., 1991; Fasenko et 

al., 1992). Similarly the higher rate of embryo damages and depressed fertility may also be due to the 

chromosomal abnormalities (Lee et al., 1990). The higher fertility and hatchability may also be 

associated with size of cloaca and egg, respectively (McDaniel et al., 1981). In the present study, the 

higher fertility (81.05±0.57%), hatchability (62.24±0.46%), hatch of fertile (76.87±0.67%), and lower 

infertility (18.95±0.57%), dead germ (9.42±0.40%) and dead in shell (9.39±0.47%) percentages, while 

highest hatched chick weight (39.91±0.42 g) shown by Aseel pullets in L3 lysine regimen might be due 

to the nutritional effect. In L3 lysine regimen, lysine was available rightly as per growth pattern of the 

birds and led to enhance body weight and egg size, as larger eggs have better hatchability. 

Protein/Lysine incorporation and deposition in egg may be associated with the increase of albumen and 

maintenance of its integrity which may provide better nutrition and protection to the developing 

embryo (Joseph et al., 2000).  Thus the growing embryos can efficiently get more stored protein and 

can develop at quicker rate especially, at 12
th

-20
th

 day of incubation thus attaining higher weights even 

from the eggs of same weights (Pal et al., 2002). Thus the ready exposure of nutrients (protein) and 

oxygen is detrimental to tissue biosynthesis of growing embryos and, hence, their growth rate (Boerjan, 

2006). 
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Table 1. Composition of experimental diets for Aseel birds. 

 

Dietary lysine levels (%) 
 

Ingredients                                             1.1                  1.2                1.3               1.4                1.5 

Maize 59.08 56.84 54.56 52.31 50.04 

Sunflower Meal (25%) 18.90 16.42 16.44 21.13 25.84 

Soya bean Meal (45.5%) 7.04 11.73 13.93 11.45 8.95 

Rapeseed Meal  3.00 3.00 3.00 3.00 3.00 

Fish Meal (52%) 3.00 3.00 3.00 3.00 3.00 

Poultry byproduct Meal 3.00 3.00 3.00 3.00 3.00 

Molasses 3.00 3.00 3.00 3.00 3.00 

Limestone 1.14 1.12 1.11 1.10 1.08 

Lysine sulphate 0.70 0.70 0.69 0.68 0.67 

MCP 0.45 0.46 0.46 0.47 0.47 

Supplement 0.20 0.22 0.27 0.33 0.39 
 

Nutrient composition                          Dietary lysine levels (%) 
 

        1.1               1.2                1.3                1.4               1.5 

Metabolize energy 

(k calories/kg) 

 

2735 

 

2735 

 

2735 

 

2735 

 

2735 

Crude protein (%) 17.56 18.91 20.30 21.64 23.02 

Calcium (%) 0.95 0.95 0.95 0.95 0.95 

Available Phosphorus 0.40 0.40 0.40 0.40 0.40 

Lysine 1.10 1.20 1.30 1.40 1.50 

Methionine 0.52 0.57 0.62 0.69 0.75 

Methionine+Cystine 0.83 0.90 0.97 1.05 1.12 

Arginine digestible 1.10 1.20 1.30 1.40 1.50 

D.Lysine 0.96 1.05 1.14 1.23 1.31 
 

Table 2: Effect of dietary lysine regimens, Aseel varieties and their interactions on egg geometry 

parameters in Indigenous Aseel pullets 

                                         Parameters 

Independent Variables 

Average Egg 

Weight (g) 

Average Egg 

Length (cm) 

Average Egg 

width (cm) 

Lysine (%) Levels/Regimens 

1.3(L1) 47.17±0.21
b
 5.09±0.01

b
 3.88±0.01

b
 

1.4-1.2(L2) 47.50±0.23
a
 5.13±0.02

a
 3.89±0.01

ab
 

1.5-1.3-1.1(L3) 47.63±0.19
a
 5.14±0.01

a
 3.90±0.01

a
 

Aseel Varieties 

Lakha  47.65±0.11
b
 5.15±0.01

b
 3.92±0.01

a
 

Mianwali 48.29±0.13
a
 5.15±0.01

b
 3.89±0.01

b
 

Mushki 45.58±0.11
c
 5.00±0.01

c
 3.83±0.01

c
 

Peshawari 48.22±0.07
a
 5.18±0.01

a
 3.93±0.00

a
 

Lysine (%) Levels/Regimens × Varieties 

1.3(L1) Lakha  47.57±0.14
d
 5.10±0.01

b
 3.90±0.02

abc
 

Mianwali 47.65±0.22
d
 5.09±0.02

b
 3.87±0.01

bc
 

Mushki 45.31±0.18
f
 4.98±0.01

c
 3.82±0.01

d
 

Peshawari 48.16±0.17
bc

 5.17±0.01
a
 3.92±0.01

abc
 

1.4-1.2(L2) Lakha  47.56±0.28
d
 5.14±0.03

ab
 3.92±0.02

ab
 

Mianwali 48.72±0.09
a
 5.18±0.01

a
 3.92±0.00

abc
 

Mushki 45.51±0.16
ef
 5.00±0.01

c
 3.80±0.01

d
 

Peshawari 48.21±0.08
bc

 5.18±0.01
a
 3.92±0.01

abc
 

1.5-1.3-1.1(L3) Lakha  47.82±0.12
cd

 5.19±0.02
a
 3.93±0.01

a
 

Mianwali 48.49±0.14
ab

 5.16±0.02
a
 3.87±0.02

bc
 

Mushki 45.92±0.18
e
 5.02±0.01

c
 3.87±0.04

d
 

Peshawari 48.30±0.12
abc

 5.19±0.01
a
 3.94±0.01

a
 

Values are mentioned as M±SEM (Mean±Standard Error of Means) and different superscripts on them indicate significant 

differences at P≤0.05  



 

 
 

Table 3: Effect of dietary lysine regimens, Aseel varieties and their interactions on egg geometry 

parameters in Indigenous Aseel pullets 

Parameters 

Independent Variables  
Shape Index (%) Egg Surface Area (cm

2
) Egg Volume (cm

3)
 

Lysine (%) Levels/Regimens  

1.3(L1) 76.54±0.16 60.28±0.18
b
 43.07±0.20

b
 

1.4-1.2(L2) 76.72±0.18 60.56±0.20
a
 43.37±0.21

a
 

1.5-1.3-1.1(L3) 76.99±0.24 60.67±0.17
a
 43.49±0.18

a
 

Aseel Varieties 

Lakha  76.94±0.21
ab

 60.69±0.09
b
 43.51±0.10

b
 

Mianwali 76.24±0.19
c
 61.23±0.11

a
 44.09±0.12

a
 

Mushki 77.28±0.26
a
 58.91±0.09

c
 41.62±0.10

c
 

Peshawari 76.55±0.18
bc

 61.18±0.06
a
 44.03±0.07

a
 

Lysine (%) Levels/Regimens × Varieties 

1.3(L1) Lakha  77.12±0.36
b
 60.63±0.12

d
 43.44±0.13

d
 

Mianwali 76.01±0.25
b
 60.69±0.19

d
 43.50±0.20

d
 

Mushki 76.82±0.22
b
 58.68±0.15

f
 41.37±0.16

f
 

Peshawari 76.23±0.28
b
 61.12±0.15

bc
 43.97±0.16

bc
 

1.4-1.2(L2) Lakha  77.15±0.41
b
 60.61±0.24

d
 43.42±0.25

d
 

Mianwali 76.39±0.35
b
 61.60±0.08

a
 44.48±0.08

a
 

Mushki 76.85±0.28
b
 58.85±0.14

ef
 41.55±0.15

ef
 

Peshawari 76.50±0.39
b
 61.16±0.07

bc
 44.01±0.08

bc
 

1.5-1.3-1.1(L3) Lakha  76.55±0.34
b
 60.84±0.10

cd
 43.66±0.11

cd
 

Mianwali 76.32±0.40
b
 61.40±0.12

ab
 44.27±0.13

ab
 

Mushki 78.18±0.62
a
 59.21±0.15

e
 41.93±0.16

e
 

Peshawari 76.93±0.22
b
 61.25±0.10

abc
 44.10±0.11

abc
 

Values are mentioned as M±SEM (Mean±Standard Error of Means) and different superscripts on them indicate significant 

differences at P≤0.05 

 

Table 4: Effect of dietary lysine regimens, Aseel varieties and their interactions on fertility and 

reproductive traits in Indigenous Aseel pullets 

Parameters  

Independent Variables 

Fertility                          

(%) 

Hatchability 

      (%) 

Hatch of 

Fertile (%) 

Chick weight 

(g) 

Lysine (%) Levels/Regimens 

1.3(L1) 78.58±0.51
b
 57.16±0.56

b
 72.79±0.75

b
 35.38±0.26

c
 

1.4-1.2(L2) 78.98±0.80
b
 58.09±0.65

b
 73.76±1.05

b
 37.78±0.36

b
 

1.5-1.3-1.1(L3) 81.05±0.57
a
 62.24±0.46

a
 76.87±0.67

a
 39.91±0.42

a
 

Aseel Varieties 

Lakha  79.63±0.71 60.20±0.98
a
 75.67±1.20 37.17±0.32

b
 

Mianwali 78.80±0.79 59.74±0.65
ab

 75.88±0.73 38.58±0.51
a
 

Mushki 80.22±0.94 58.46±0.48
ab

 73.09±0.98 37.54±0.69
ab

 

Peshawari 79.50±0.58 58.24±0.90
b
 73.27±1.05 38.00±0.52

ab
 

Lysine (%) Levels/Regimens × Varieties 

1.3(L1) Lakha  79.48±1.77
ab

 58.37±1.42
cd

 73.56±1.78
ab

 37.13±0.30
de

 

Mianwali 78.02±0.68
ab

 57.61±0.81
cd

 73.90±1.46
ab

 35.88±0.52
ef
 

Mushki 78.50±0.71
ab

 57.73±0.93
cd

 73.56±1.19
ab

 34.88±0.48
f
 

Peshawari 78.30±0.58
ab

 54.91±1.03
d
 70.15±1.42

b
 35.25±0.45

f
 

1.4-1.2(L2) Lakha  79.19±0.81
ab

 59.00±1.82
bc

 74.59±2.59
ab

 37.13±0.69
de

 

Mianwali 76.35±1.67
b
 58.33±0.80

cd
 76.55±1.36

a
 39.63±0.32

bc
 

Mushki 81.47±2.03
a
 57.14±0.44

cd
 70.40±1.62

b
 36.25±0.80

ef
 

Peshawari 78.92±1.34
ab

 57.90±1.73
cd

 73.49±2.36
ab

 38.13±0.44
cd

 

1.5-1.3-1.1 

(L3) 

Lakha  80.20±1.03
ab

 63.24±1.48
a
 78.84±1.45

a
 37.25±0.65

de
 

Mianwali 82.03±0.66
a
 63.29±0.32

a
 77.18±0.66

a
 40.25±0.80

ab
 

Mushki 80.69±1.86
a
 60.52±0.52

abc
 75.29±1.90

ab
 41.50±0.63

a
 

Peshawari 81.28±0.68
a
 61.90±0.69

ab
 76.18±0.85

a
 40.63±0.50

ab
 

Values are mentioned as M±SEM (Mean±Standard Error of Means) and different superscripts on them indicate significant 

differences at P≤0.05 



 

 
 

Table 5: Effect of dietary lysine regimens, Aseel varieties and their interactions on hatching traits 

in Indigenous Aseel pullets 

Parameters 

Independent Variables 

Clear egg % 

(infertility) 

Dead germ% Dead in shell% 

Lysine (%) Levels/Regimens 

1.3(L1) 21.42±0.51
a
 10.44±0.63 10.98±0.59 

1.4-1.2(L2) 21.02±0.80
a
 10.99±0.79 9.78±0.75 

1.5-1.3-1.1(L3) 18.95±0.57
b
 9.42±0.40 9.39±0.47 

Aseel Varieties 

Lakha  20.37±0.71 9.91±0.83
ab

 9.51±0.70 

Mianwali 21.20±0.79 9.24±0.59
b
 9.65±0.61 

Mushki 19.78±0.94 11.90±0.73
a
 9.86±0.84 

Peshawari 20.50±0.58 10.08±0.66
ab

 11.18±0.68 

Lysine (%) Levels/Regimens × Varieties 

1.3(L1) Lakha  20.52±1.77
ab

 8.74±1.52
b
 12.37±1.11

ab
 

Mianwali 21.98±0.68
ab

 10.43±1.29
ab

 9.98±1.17
abc

 

Mushki 21.50±0.71
ab

 11.72±0.83
ab

 9.05±0.63
abc

 

Peshawari 21.70±0.58
ab

 10.88±1.27
ab

 12.51±1.37
a
 

1.4-1.2(L2) Lakha  20.81±0.81
ab

 11.72±1.79
ab

 8.47±1.08
bc

 

Mianwali 23.65±1.67
a
 9.08±1.02

b
 8.47±1.17

bc
 

Mushki 18.53±2.03
b
 13.25±1.80

a
 11.08±2.15

abc
 

Peshawari 21.08±1.34
ab

 9.90±1.41
ab

 11.11±1.33
abc

 

1.5-1.3-1.1 

(L3) 

Lakha  19.80±1.03
ab

 9.27±0.73
ab

 7.69±0.80
c
 

Mianwali 17.97±0.66
b
 8.23±0.60

b
 10.51±0.74

abc
 

Mushki 19.31±1.86
b
 10.73±0.95

ab
 9.45±1.26

abc
 

Peshawari 18.72±0.68
b
 9.46±0.74

ab
 9.92±0.69

abc
 

Values are mentioned as M±SEM (Mean±Standard Error of Means) and different superscripts on them indicate significant 
differences at P≤0.05 
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ABSTRACT 
This study was planned to estimate the effect of different dietary lysine regimens on slaughter traits and 

carcass yield in Lakha, Mianwali, Mushki and Peshawari varieties of indigenous Aseel chicken. A total 

of 240 day-old chicks, 60 from each of the variety were taken randomly and sub-divided equally into 

three groups (A, B and C). They were offered three lysine regimens i.e. L1 constituting 1.3% lysine 

from 0-6
th

 week (1-phased) to group A, and L2 containing 1.4-1.2 % lysine where 1.4% lysine was 

offered from 0-3
rd

 week and 1.2% lysine from 4-6
th

 week (2-phased) to group B, while, L3 lysine 

regimen having 1.5%, 1.3%, 1.1% lysine was offered from 0-2
nd

, 3-4
th

 and 5-6
th

 week, respectively (3-

phased) to group C. These birds were placed in Randomized Complete Block Design (RCBD) with a 

factorial arrangement of 3(lysine regimens) × 4(varieties) × 20 (replicates) with one bird in each 

replicate under standard conditions.  For slaughter and carcass characteristics, 72 birds including 18 

from each variety with 6 from each treatment group were randomly selected and slaughtered. The 

collected data were analyzed by statistical analysis system (SAS, 9.1) software through Analysis of 

Variance technique (ANOVA) and means were compared by Duncan’s Multiple Range (DMR) test. 

The findings of this study revealed L3 lysine regimen to be the best for improving the slaughter 

characteristics including weight of head, shanks, lungs, liver, gizzard, heart, and carcass yield 

comprising percent weight of breast and thigh.  

 

KEY WORDS: Lysine regimens, Aseel varieties, pre and post-slaughter weight, carcass weight and 

carcass yield.  
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INTRODUCTION 

 

Poultry production is renowned by its fast reproduction rate, short production time, higher feed 

efficiency and biomass per unit area of the land (Mekonnen, 2007). Production rate and cost of 

production are highly dependent upon nutrition as it covers 75-80 % of the total cost. Of this cost of 

production, 30 % is being paid out on protein in feed (Coon, 2002). The maximum budgetary return 

could be obtained even from the largest bird if its ration fulfills its requirement for the essential amino 

acids (Mukhtar et al., 2007). Poultry feed mainly constitute cereals grains, which have deficiency of 

certain amino acids (Smith, 2001). Among these most limiting sulfur amino acids, lysine is the second 

one after methionine, inevitable to be used in feed formulation (Sibbald and Wolynetz, 1986). Lysine is 

used as reference amino acid for other sulfur amino acids while creating “ideal balance” and is mainly 

concerned as enhancer for growth and carcass (Corzo et al., 2002).  Hurwitz et al. (1998) reported that 

lysine resulted in maximum weight gain when used as supplement in protein feed. Lysine is mandatory 

for gaining ideal weight, feed efficiency and is also required for improving breast meat as it represents 

60 percent of edible protein of broiler meat (Barboza et al., 2000; Labadan et al., 2001). Though, 

amino acids are the basic requirements for muscle growth and lysine part in breast muscle is generally 

higher than any other amino acid. The inadequacy of lysine in feed has been found to be involved in 

reduced breast meat yield than other body muscles, thus its supplementation for perfect improvement 

of muscles and meat yield is of supreme importance (Tesseraud et al., 1996). Under the increasing 

threat of socio-economic issues concerning the bird’s welfare as is caused by intensive farming, there is 

an emerging trend towards the diversification and versatility of poultry production systems like free 

range or pasture feeding (Sundrum, 2001).  In spite of the fact that customers are of the will to pay low 

costs for poultry meat, they are progressively being attracted towards products that they see as naturally 

created or ecologically well supportive and well balanced with the welfare of the birds (Fanatico et al., 

2007). The utilization of commercially available strains is being discouraged for welfare issues and 

chickens with a moderate growth rate are favored for broad production systems. They demonstrate 

"natural" interactive patterns with full benefit of broad rearing systems and are more adaptable, 

whereas, the rapidly growing meat type chicken portray a very low level of adjustment and resistance 

towards the natural habitat (Reiter and Bessei, 1996). In spite of a high retail cost than traditional 

poultry products, these sorts of chicken have raised active attention in state markets. The local breeds 

of chicken are also being given attention and are being well-maintained in many countries of the world 

especially due to their unique carcass and meat quality traits (Zanetti et al., 2010). There is an 

increasing trend towards the native breeds since the last decade as the conservation of biodiversity has 

become the most important challenge for the international scientific community (FAO, 2009). The 

indigenous Aseel of Pakistan is unique in its physique and stamina to be equally adaptable in all sorts 

of environments and is an excellent source of animal protein but its rearing is getting less important due 

to high inputs and low production potential. Keeping in view the importance of Aseel chicken and 

lysine amino acid, a study was planned to enhance the initial growth and the carcass yield of 

indigenous Aseel varieties following their supplementation with different dietary lysine regimens.  

 

MATERIALS AND METHODS 

 

The present experiment was conducted at Indigenous Chicken Genetic Resource Center 

(ICGRC), UVAS, Lahore, by keeping in view the standard instructions for the care and welfare of the 

experimental birds. For this experiment, 240 day-old chicks including 60 from each of the four 

varieties i.e., Lakha, Mianwali, Mushki and Peshawari, were arbitrarily selected and divided into three 

sub-groups A, B and C, with 20 birds in each. These birds were offered three lysine regimens i.e., L1 

constituting 1.3% lysine from 0-6
th

 week in one phase to group A, and L2 containing1.4-1.2 % lysine, 

where 1.4% lysine was offered from 0-3
rd

 week and 1.2% lysine from 4-6
th

 week in two phases to 

group B, while, L3 lysine regimen having 1.5%, 1.3%, 1.1% lysine was offered from 0-2
nd

, 3-4
th

 and 5-

6
th

 week, respectively in three phases to group C (Composition of lysine regimens is mentioned in 

Table 1). These bird were placed in standard conditions under Randomized Complete Block Design 

(RCBD) with a factorial arrangement of 3(lysine regimens/treatments) × 4(varieties) × 20(replicates) 

with one bird in each replicate. Afterwards, all these birds were equally offered the normal broiler 

grower feed. At the end of eighteenth week, 72 birds including 18 birds from each of the four varieties 

with 6 birds from each treatment group were randomly taken to evaluate the slaughter and carcass 

traits. These birds were subjected to fast for twelve hours and then were weighed to calculate the pre-

slaughter weight or final live body weight and then slaughtered according to Halal Muslim method. 

After complete blood flow, the birds were again weighed to calculate the post-slaughter weight. These 

birds were then defeathered and their head and shanks were separated from the main body to measure 



 

 
 

the dressed weight, whereas, skin was kept intact for supporting the internal organs. The selected 

slaughter and carcass traits i.e., post slaughter weight (g), carcass weight (g), carcass yield (percent of 

final live body weight), head, shanks, liver, gizzard (filled with and empty from contents), heart and 

lungs weight (g) were calculated. The intestinal weight (g) and intestinal length (cm) was also 

measured and noted. Among carcass traits, neck weight as well as breast and thigh yields were taken as 

percent of carcass weight. The collected data were analyzed by Statistical Analysis System (SAS, 9.1) 

software through two-way Analysis of Variance technique (ANOVA) and results were expressed as 

means and their standard errors. The treatment means were compared by Duncan’s Multiple Range 

(DMR) test (Duncan, 1955) and were considered as significant at P≤0.05.  

 

RESULTS 

 

The present study showed increased (P≤0.05) pre-slaughter (1794.21±57.91g), post-slaughter 

(1704.50±55.02g), carcass (1461.33±48.10g) and head (60.50±1.34) weights of Aseel birds in L3 (1.5-

1.3-1.1%) than L2 (1.4-1.2%) and L1 (1.3%) lysine regimens (Table 2). Whereas, significantly 

(P≤0.05) highest weights of shanks (79.63±2.24g), lungs (17.96±0.23g), liver (41.92±1.17g), filled 

gizzard (55.88±1.24g), empty gizzard (44.58±0.90g) and heart (14.04±0.28g) were observed in L3 

followed by L2 and L1 lysine regimen (Table 2-3). Among visceral organs, intestinal length 

(137.67±0.71cm) and weight (57.04±2.10g) were comparatively higher in L3 followed by L2 and L1 

lysine regimen (Table 2). Carcass yield (81.50±0.72% of live body weight), Neck (5.72±0.08), breast 

(34.03±0.77) and thigh (17.15±0.25) percent to carcass weight too showed significantly (P≤0.05) 

highest value in L3 followed by L2 and L1 lysine regimen (Table 4). 

 Among varieties, Lakha showed a significantly (P≤0.05) greater head (62.56±0.96g), lungs 

(16.17±0.66g) and intestine (61.28±2.48g) weight than Mianwali, Mushki and Peshawari varieties. 

Likewise, Mianwali variety depicted a significantly (P≤0.05) greater shanks (70.33±3.12g), liver 

(41.94±1.17g), neck (4.90±0.24% of carcass) and thigh (16.50±0.27 % of carcass) weight than other 

three varieties (Table 2-4).  

As far as results of interactions among lysine regimens and Aseel varieties are considered, Mianwali 

showed higher pre-slaughter (1853.83±168.10), post-slaughter (1761.14±159.70), carcass 

(1504.50±130.57), shanks (85.00±6.42), lungs (18.83±0.31) weight (g) and neck (5.99±0.09), thigh 

(17.69±0.44) yields with L3 lysine regimen. Lakha variety showed a greater carcass yield 

(82.75±1.41), shanks (84.83±3.16), filled gizzard (56.33±2.03) and heart (15.17±0.17) weight (g), 

while, Peshawari showed a higher liver (45.33±1.63), gizzard (58.33±1.20, 47.83±0.87 filled with and 

empty from contents) weight (g) and breast yield (37.02±0.58) with L3 regimen (Table 2-4) 

 

  



 

 
 

DISCUSSION 

 

The findings of present study revealed a considerable influence of dietary lysine regimens amongst 

Aseel birds as a significantly higher pre-slaughter/live body weight and post-slaughter weight was 

observed in L3 lysine regimen. The results of this study are in close lines with the findings of Pirzado 

et al. (2016) where, broilers showed a higher live body weight when fed with lysine level of 12g/kg in 

their feed. The same trend of increased live body weight was also observed in another study, where, 

broilers gained a maximum increase in live body weight when fed with ration supplemented with 

1.209% lysine (Vazquez and Pesti, 1997).  Abbas (2014) also found maximum increase in live body 

weight and post-slaughter weight among Japanese quails when they were fed with 3-phase feeding 

lysine regimen. In the present study, significantly higher carcass weight and carcass yield has been 

shown by L3 lysine regimen. While, Mushki and Lakha showed an increased carcass weight and 

carcass yield, respectively, than rest of the varieties (Table 2, 4). These findings are also in accordance 

with the results of Pirzado et al. (2016), where, highest carcass weight (1457.1±15.72g/bird) was 

depicted by broiler’s group offered with feed containing 12g/kg lysine level than those provided with 

13, 14 and 10g/kg lysine levels. The increase in carcass weight was also observed in another study 

where broiler chicken were fed with ration having 0.62 or 0.67 % lysine (John, 2013). A significantly 

higher live body weight and carcass weight was also reported amongst Aseel and other indigenous 

breeds without any treatment effect (Singh and Pathak, 2017). The present study also revealed 

significantly highest (P≤0.05) neck, breast and thigh percentages relative to carcass weight in L3 lysine 

regimen (Table 4). A higher breast yield was reported by Gheisari et al. (2015) when they fed birds 

with high protein rations. Rezaei et al. (2004) too found a significant (P<0.05) increase in carcass 

weight and breast meat yield % when feed containing 1.5g L-Lys.HCl/kg was offered to Ross broiler 

chicken in starter and grower periods under the provided experimental conditions. While, Gorman and 

Balnave (1995) explained that sex and genetic make-up of breed and strain had a significant impact on 

carcass weight and yields. Melaku et al. (2015) found a significant (P<0.05) increase in breast meat 

yield and drumstick weight, when rations deficient in lysine were supplemented with high synthetic 

lysine content (150%) and then were offered to broiler chicks. The present results are also in close lines 

with the findings of Abbas (2014) where, he reported a significant increase in breast and thigh meat 

yields among Japanese quails in L3 (3-phased) lysine regimen. However, Olivera et al. (2000) reported 

a significant impact of four-phased feeding on breast meat yield than three-phased feeding regimen. 

Significantly (P≤0.05) increased breast and thigh yields in the present study are endorsed to the fact of 

lysine availability rightly as per growth requirements of birds in L3 lysine regimen. Significantly 

improved giblets weight was observed in present study i.e., liver (41.92±1.17g), gizzard (44.58±0.90g) 

and heart (14.04±0.28g) relative to live weight in L3 followed by L2 and L1 lysine regimen. As 

nutrient requirement of Aseel vary in different phases of growth, improvement in giblets weight in our 

study might be attributed to the fact that the Aseel birds got maximum nutrients and lysine needed at 

various stages of their growth. These findings are in complete accordance with those of Abbas (2014), 

on Japanese quails, where maximum giblets weight was observed in 3-phase feeding lysine regimen. 

Similarly, in another study, increase in liver, heart and gizzard weight was also reported, where high 

lysine content in feed influenced a more efficient conversion of amino acid resulting in increased 

giblets weight (Nasr and Kheiri, 2011). As far as, the visceral organs are concerned, the present study 

revealed an increased intestinal length and significantly (P≤0.05) improved intestinal weight in L3 

lysine regimen. Abbas (2014) also found a significantly greater mean intestinal length (cm) and weight 

(g) among both male and female as well as in close-bred stocks of Japanese quails in 3-phased lysine 

regimen, while, Palo et al. (1995) reported that different practices of feeding had no effect on intestinal 

weight of broilers. The inconsistent increase in intestinal length and weight was reported in a study, 

where, different dietary protein contents (20 to 40% with balanced or unbalanced amino acid 

supplementation) were offered to broiler chicks at the age of 10-24
th

 day (Swatson et al., 2002). 

However, Mustafa (2016) observed that the intestinal length and weight was not affected by canola 

meal and sunflower meal as well as by Crude Proteins (CP) levels.  

 

Conclusion 

This study indicated that when regimens containing various levels of lysine % are offered to Aseel 

birds in the form of phase-feeding, a significantly improved slaughter characteristics and carcass yield 

including breast and thigh % can be obtained. Furthermore, 3-phase feeding lysine regimen (L3) was 

found to be the best for providing the nutrients rightly as per growth requirements thus depositing the 

lysine and protein in body muscles to increase the lean meat in native Aseel varieties. 
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Table 1: Composition of experimental diets for Aseel birds     

 

                                                    Dietary lysine levels (%) 

 

Ingredients                                                  1.1             1.2           1.3            1.4           1.5  

Corn 59.08 59.08 59.08 59.08 59.08 

Sunflower Meal (24%) 18.9 18.9 18.9 18.9 18.9 

Soya bean Meal (44%) 7.04 7.04 7.04 7.04 7.04 

Rapeseed Meal  3 3 3 3 3 

Fish Meal (52%) 3 3 3 3 3 

Poultry by-product Meal 3 3 3 3 3 

Molasses 3 3 3 3 3 

Limestone 1.14 1.14 1.14 1.14 1.14 

Lysine Sulphate 0.7 0.9 1.1 1.3 1.5 

Mono Calcium Phosphate  0.45 0.45 0.45 0.45 0.45 

Vitamin-Mineral Premix 0.2 0.2 0.2 0.2 0.2 

Sodium Chloride 0.18 0.18 0.18 0.18 0.18 

Alimet (Novus) 0.17 0.17 0.17 0.17 0.17 

Betaine HCl 0.05 0.05 0.05 0.05 0.05 

Threonine 0.04 0.04 0.04 0.04 0.04 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Palo%20PE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sell%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Piquer%20FJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Soto-Salanova%20MF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vilaseca%20L%22%5BAuthor%5D


 

 
 

 

 
 

Table 2: Effect of lysine regimens, Aseel varieties and their interactions on selected slaughter parameters 

          Parameters                             

Variables 

Pre-slaughter/ final Live  

Body weight (g) 
Post-slaughtered 

weight (g) 
Carcass weight 

(g) 
Carcass yield  

(% of BW) 
Head weight 

(g) 
Shanks weight 

(g) 

Lysine (%) 

1.3 (L1) 1540.04±40.57
b
 1457.10±42.58

b
 1140.58±28.12

b
 74.32±1.00

c
 52.83±1.50

b
 53.96±1.44

c
 

1.4-1.2 (L2) 1583.00±45.64
b
 1533.85±43.35

b
 1229.79±27.81

b
 78.11±0.96

b
 58.96±1.44

a
 66.71±1.28

b
 

1.5-1.3-1.1 (L3) 1794.21±57.91
a
 1704.50±55.02

a
 1461.33±48.10

a
 81.50±0.72

a
 60.50±1.34

a
 79.63±2.24

a
 

Varieties 

Lakha 1618.28±78.59 1539.45±77.33 1279.06±56.54 79.60±1.37 62.56±0.96
a
 69.56±3.08

ab
 

Mianwali 1616.06±74.07 1539.98±71.25 1244.56±63.21 76.98±1.30 57.33±2.21
b
 70.33±3.12

a
 

Mushki 1669.67±45.89 1596.18±43.29 1297.89±44.16 77.63±1.04 55.06±1.95
b
 64.89±3.61

bc
 

Peshawari 1652.33±42.28 1584.99±39.37 1287.44±45.39 77.71±1.24 54.78±1.33
b
 61.94±2.29

c
 

Lysine Levels (%) × Varieties 

1.3 Lakha 1509.33±129.02
bc

 1410.12±133.66
bc

 1139.17±62.67
c
 76.56±2.75

bcd
 60.17±1.22

abcd
 58.50±1.28

c
 

Mianwali 1450.00±39.54
c
 1361.67±47.89

c
 1046.00±22.64

c
 72.22±0.93

d
 47.83±2.37

f
 61.17±1.45

bc
 

Mushki 1563.00±65.14
abc

 1484.85±61.89
abc

 1168.17±25.62
c
 75.06±1.60

cd
 53.50±3.70

def
 45.83±0.83

d
 

Peshawari 1637.83±63.24
abc

 1571.78±65.76
abc

 1209.00±81.09
bc

 73.43±2.26
d
 49.83±1.78

ef
 50.33±1.89

d
 

1.4-1.2 Lakha 1619.33±120.20
abc

 1568.37±114.19
abc

 1275.83±69.57
abc

 79.48±2.42
abc

 63.50±1.28
ab

 65.33±3.26
bc

 

Mianwali 1544.33±91.03
abc

 1497.12±86.48
abc

 1183.17±32.19
c
 77.40±2.79

abcd
 66.17±1.45

a
 65.83±2.02

bc
 

Mushki 1635.50±92.29
abc

 1583.73±92.29
abc

 1283.73±87.68
bc

 76.19±0.97
bcd

 50.83±0.83
ef
 69.83±3.27

b
 

Peshawari 1532.83±73.82
abc

 1486.19±70.13
abc

 1215.50±54.06
bc

 79.39±0.91
abc

 55.33±1.89
cde

 65.83±1.45
bc

 

1.5- 1.3- 1.1 Lakha 1726.17±164.96
abc

 1639.86±156.71
abc

 1422.17±125.81
ab

 82.75±1.41
a
 64.00±2.13

ab
 84.83±3.16

a
 

Mianwali 1853.83±168.10
a
 1761.14±159.70

a
 1504.50±130.57

a
 81.31±0.59

ab
 58.00±2.90

bcd
 85.00±6.42

a
 

Mushki 1810.50±47.32
ab

 1719.98±44.96
ab

 1480.83±64.15
a
 81.63±1.62

ab
 60.83±3.69

abc
 79.00±1.97

a
 

Peshawari 1786.33±47.93
abc

 1697.02±45.54
ab

 1437.83±68.72
ab

 80.31±2.02
abc

 59.17±1.62
abcd

 69.67±2.43
b
 

Values have been mentioned as Mean±SEM and various superscripted alphabets show significant (P≤0.05) differences among them (order of significance is as: a>b>c…….). 

BW = Body Weight 

  



 

 
 

 

 

 

Table 3: Effect of lysine regimens, Aseel varieties and their interactions on selected slaughter parameters 

                      Parameters 

Variables 

Heart weight    

(g) 
Gizzard(filled) 

weight (g) 
Gizzard(Empty)  

weight (g)  
Intestinal length  

(cm) 

Intestinal weight (g) Liver weight 

(g) 

Lysine (%) 

1.3 (L1) 7.08±0.50
c
 38.13±0.86

c
 26.75±0.54

c
 134.71±3.53 50.83±1.67

b
 32.67±1.31

c
 

1.4- 1.2 (L2) 10.00±0.40
b
 46.71±1.71

b
 34.67±1.22

b
 135.79±3.90 56.42±2.61

ab
 37.71±1.42

b
 

1.5- 1.3- 1.1 (L3) 14.04±0.28
a
 55.88±1.24

a
 44.58±0.90

a
 137.67±0.71 57.04±2.10

a
 41.92±1.17

a
 

Varieties 

Lakha 10.56±0.97 47.89±2.46 36.61±2.15 137.11±2.71 61.28±2.48
a
 36.44±2.04

b
 

Mianwali 10.61±0.78 47.11±2.02 34.72±1.79 137.61±3.55 53.39±2.86
b
 41.94±1.17

a
 

Mushki 9.94±0.76 45.89±2.24 34.44±1.96 130.89±3.26 52.67±2.47
b
 33.78±1.42

b
 

Peshawari 10.39±0.80 46.72±2.54 35.56±2.31 138.61±4.31 51.72±1.81
b
 37.56±1.70

b
 

Lysine Levels (%) × Varieties 

1.3 Lakha 5.50±0.43
f
 37.00±1.73

c
 26.33±1.17

ef
 126.83±3.13

cde
 54.50±1.23

bcd
 5.50±0.43

f
 

Mianwali 6.83±1.14
ef

 37.67±1.93
c
 26.00±1.03

f
 125.00±6.23

de
 41.50±3.38

e
 6.83±1.14

ef
 

Mushki 8.67±1.05
de

 39.33±0.80
c
 27.50±0.89

ef
 137.67±2.97

bcd
 50.00±2.11

cde
 8.67±1.05

de
 

Peshawari 7.33±0.95
ef

 27.17±1.35
c
 27.17±1.35

ef
 149.33±9.82

ab
 57.33±2.30

abc
 7.33±0.95

ef
 

1.4-1.2 Lakha 11.00±0.26
c
 50.33±3.93

ab
 39.17±2.98

bc
 148.50±4.15

ab
 67.00±1.65

a
 11.00±0.26

c
 

Mianwali 11.50±0.22
bc

 50.33±1.58
ab

 36.17±1.19
cd

 152.83±2.79
a
 66.50±2.28

a
 11.50±0.22

bc
 

Mushki 7.67±0.33
e
 42.83±3.05

bc
 31.67±2.19

de
 115.33±4.99

e
 46.50±4.56

de
 7.67±0.33

e
 

Peshawari 9.83±0.98
cd

 43.33±4.00
bc

 31.67±2.09
de

 126.50±6.22
cde

 45.67±3.29
de

 9.83±0.98
cd

 

1.5-1.3-1.1 Lakha 7.67±0.33
e
 42.83±3.05

bc
 31.67±2.19

de
 115.33±4.99

e
 46.50±4.56

de
 7.67±0.33

e
 

Mianwali 9.83±0.98
cd

 43.33±4.00
bc

 31.67±2.09
de

 126.50±6.22
cde

 4.67±3.29
de

 9.83±0.98
cd

 

Mushki 13.50±0.85
ab

 55.50±3.51
a
 44.17±2.12

ab
 139.67±1.17

abcd
 61.50±3.54

ab
 13.50±0.85

ab
 

Peshawari 14.00±0.37
a
 58.33±1.20

a
 47.83±0.87

a
 140.00±1.06

abc
 52.17±1.89

bcd
 14.00±0.37

a
 

Values have been mentioned as Mean±SEM and various superscripted alphabets show significant (P≤0.05) differences among them (order of 

significance is as: a>b>c…….). 



 

 
 

Table 4: Percent effects of lysine regimens, Aseel varieties and their interactions on carcass yield and 

selected carcass parameters 

                 Parameters 

Treatments 

Carcass yield  

(% of BW) 
Neck Weight  

(% of CW)  
Breast  Weight  

(% of CW)   
Thigh Weight 

(% of CW)  

Lysine (%) 

1.3 (L1) 74.32±1.00
c
 3.17±0.15

c
 24.03±0.41

c
 14.87±0.15

c
 

1.4- 1.2 (L2) 78.11±0.96
b
 5.05±0.11

b
 29.67±0.75

b
 15.66±0.19

b
 

1.5- 1.3- 1.1 (L3) 81.50±0.72
a
 5.72±0.08

a
 34.03±0.77

a
 17.15±0.25

a
 

Varieties 

Lakha 79.60±1.37 4.57±0.30
ab

 29.17±1.05 15.42±0.35
c
 

Mianwali 76.98±1.30 4.90±0.24
a
 28.62±1.18 16.50±0.27

a
 

Mushki 77.63±1.04 4.68±0.30
ab

 29.81±1.34 15.61±0.25
bc

 

Peshawari 77.71±1.24 4.43±0.32
b
 29.38±1.42 16.05±0.36

ab
 

Lysine Levels (%) × Varieties 

1.3 Lakha 76.56±2.75
bcd

 2.91±0.21
f
 25.01±1.10

fg
 14.45±0.17

f
 

Mianwali 72.22±0.93
d
 3.69±0.06

e
 23.33±0.53

g
 15.62±0.19

cde
 

Mushki 75.06±1.60
cd

 3.30±0.43
ef

 24.33±0.73
fg

 14.79±0.26
def

 

Peshawari 73.43±2.26
d
 2.79±0.23

f
 23.47±0.84

g
 14.61±0.33

ef
 

1.4-1.2 Lakha 79.48±2.42
abc

 5.32±0.18
abcd

 32.39±1.98
bcd

 14.52±0.04
f
 

Mianwali 77.40±2.79
abcd

 5.02±0.13
cd

 29.24±1.02
de

 16.17±0.26
c
 

Mushki 76.19±0.97
bcd

 5.11±0.29
bcd

 29.38±1.67
de

 15.74±0.15
cd

 

Peshawari 79.39±0.91
abc

 4.75±0.23
d
 27.65±0.60

ef
 16.21±0.44

c
 

1.5- 1.3- 1.1 Lakha 82.75±1.41
a
 5.49±0.18

abc
 30.11±0.55

cde
 17.28±0.41

ab
 

Mianwali 81.31±0.59
ab

 5.99±0.09
a
 33.27±1.68

bc
 17.69±0.44

a
 

Mushki 81.63±1.62
ab

 5.64±0.17
abc

 35.73±1.39
ab

 16.31±0.55
bc

 

Peshawari 80.31±2.02
abc

 5.75±0.09
ab

 37.02±0.58
a
 17.32±0.51

ab
 

Values have been mentioned as Mean±SEM and various superscripted alphabets show significant (P≤0.05) differences among them (order 

of significance is as: a>b>c…….). 

BW = Body Weight 
CW = Carcass Weight 
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Abstract
This study was planned to evaluate the effect of different dietary lysine regimens on sensory attributes and meat quality in Lakha, 
Mianwali, Mushki and Peshawari varieties of indigenous Aseel. A total of 240 day-old chicks, 60 per each variety were casually selected 
and sub-divided equally into A, B and C groups. Three lysine regimens namely L1, L2 and L3 were offered to these birds, L1 comprising 
of 1.3% lysine was served from 0-6th week to birds of group A, and L2 constituting1.4 and 1.2% lysine, where 1.4% lysine from 0-3rd week 
and 1.2% lysine from 4-6th week was offered to group B. L3 having 1.5, 1.3 and 1.1% lysine was offered as 1.5 from 0-2nd, 1.3 from 3-4th  
and 1.1% lysine from 5-6th week, respectively to group C. For evaluation of organoleptic and meat quality traits, 72 birds counting 18 per 
each variety were randomly selected and slaughtered. The breast and thigh meat pieces were separated and their pH was determined at 
various intervals. The cooked meat color, taste, flavor, tenderness and juiciness were checked to calculate overall acceptability of panelists 
on nine hedonic scale points between extreme liking and disliking. The findings of this study revealed L3 lysine regimen to be the best 
for nourishing the birds having good quality meat with respect to color, taste, flavor tenderness, juiciness and overall acceptability towards 
its consumers.

Keywords: Aseel varieties, Lysine regimens, Meat quality, Meat pH, Sensory attributes

Yerel Aseel Tavuklarında Farklı Miktarlarda Diyetsel Lizin Uygulamalarının 
Et Kalite Özelliklerine Etkisi

Öz
Bu çalışma Lakha, Mianwali, Mushki ve Peshawari yerel Aseel tavuklarında farklı miktarlarda diyetsel lizin uygulamalarının duyusal özellikler 
ve et kalitesi üzerine etkisini araştırmak amacıyla gerçekleştirildi. Toplam 240 adet bir günlük civciv her deneysel uygulamada 60 adet olacak 
şekilde seçildi ve A, B ve C olmak üzere gruplara ayrıldı. Üç farlı lizin rejimi oluşturuldu; L1: Grup A’daki civcivlere 0-6. haftalar arasında %1.3 lizin 
verildi, L2: Grup B’deki civcivlere 0-3. haftalar arasında %1.4 ve 4-6. haftalar arasında %1.2 lizin verildi, L3: Grup C’deki civcivlere 0-2. haftalar 
arasında %1.5, 3-4. haftalar arasında %1.3 ve 5-6. haftalar arasında %1.1 lizin verildi. Organoleptik ve et kalite özelliklerini değerlendirmek 
amacıyla her bir varyantta 18 adet olacak şekilde 72 civciv rastgele seçildi ve kesime sevk edildi. Göğüs ve but etlerinin pH değerleri farklı 
aralıklarla ölçüldü. Pişmiş et rengi, tadı, lezzeti, pişkinliği ve suyu 9 hedonik skala puanlaması kullanılarak panelistlerin sevme ve sevmemeleri 
değerlendirildi. Çalışma sonuçları L3 lizin uygulamasının et rengi, tadı, lezzeti, pişkinliği, suyu ve genel olarak tüketicilerin memnuniyeti 
bakımından en iyi uygulama olduğunu gösterdi.

Anahtar sözcükler: Aseel varyantları, Lizin rejimi, Et kalitesi, Et pH’sı, Duyusal nitelikler

INTRODUCTION
The poultry meat is valued for its high quality protein source, 
less fat content, high digestibility and superior organo-
leptic traits. These nutritional characteristics makes the 

poultry meat, especially of the chicken more appreciable 
by consumers [1]. At market level, the breast part of chicken 
is considered to be the best among the whole carcass due 
to its muscle fiber conformation and development and 
even a mild change in its yield could have a substantial 
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economic impact [2]. That’s why it is very essential to 
keep the chicken industry up to the running culinary 
standards by maintenance and improvement in the chemical 
composition and technical properties of carcass especially 
the breast muscle through performance evaluation [3]. 
As chicken carcass or meat quality of pectoral muscles 
is highly dependent on its biophysical, biochemical and 
histological properties which intern are influenced by age, 
sex, inheritance, nutrition and environmental factors [2]. In 
some studies, a positive correlation among biochemical,  
histological characteristics and meat quality of breast 
muscles has been found [4], while a negative impact of bird’s 
age on meat quality has been revealed, especially when 
breast muscle fiber increases in size with the increase in 
age [5,6]. However, higher pH values with dark colored meat 
of pectoral muscle fibers along with increased in size and 
diameter among fast-growing chicken have also been 
reported [7]. The fast-growing commercial chicken meat have 
larger muscle fiber diameter which reduces its tenderness 
but the slow growing native breeds of chicken have 
shorter muscle fiber diameter and hence is comparatively 
more tender and soft [8]. Lot of variations have been found 
in meat quality of slow and fast-growing chicken with 
respect to breed and breeding system [9]. A slow-growing 
chicken (indigenous breeds) being reared under free range 
in natural environment and slaughtered at mature age 
might provide a meat with higher quality traits up to the 
consumer’s taste and sensory quality expectations as 
compared to fast-growing (like broilers, leghorns as well as 
products of their crosses) chicken [10]. There is an emerging 
trend for the conservation and development of native 
chicken breeds as they are being important with respect 
to historical, traditional as well as socio-economical 
perspective [11]. The free-ranged and outdoor organic 
chicken models have significantly more sensory scores of 
panelists for juiciness of their breast meat as well as overall 
acceptability. Moreover, their breast and thigh meat have 
higher percentages of cooking and shear loss values with 
low fat content [12]. Another study has also revealed that 
free-ranged chicken had significantly higher breast meat 
percentages, CP (crude protein) content, values of shear 
force, chewiness with significantly less fat part, hardiness 
and factorability as compared to commercial fenced 
chicken [13,14]. Indigenous Aseel with better growth, carcass, 
blood biochemical profile, immunity, egg production and 
persistency have been found when lysine was supple-
mented as per growth requirements of birds [15]. With 
the hope that improved growth and carcass of Aseel will 
ultimately led to better quality, the current experiment was 
designed to evaluate the comparative sensory traits and 
meat quality among varieties of indigenous Aseel chicken 
been reared under three different dietary lysine regimens.

MATERIAL and METHODS
Place of Experiment and Animal Care

The present experiment was conducted at Indigenous 

Chicken Genetic Resource Center (ICGRC), University of 
Veterinary and Animal Sciences (UVAS), Lahore, Pakistan, 
by keeping in view the standard instructions for the care 
and welfare of the experimental birds. All the procedures 
used in this study were in accordance with the guidelines 
and code of practice of University of Veterinary and Animal 
Sciences, Lahore, Pakistan. Before conducted this study, 
ethical approval was granted.

Experimental Animals and Design

This experiment was started by securing 240 day-old Aseel 
chicks (34±2 g) counting 60 per each of the four varieties 
including Lakha, Mianwali, Mushki and Peshawari. These 
randomly selected birds were divided into three sub-
groups A, B and C, each with 20 birds of each variety. These 
bird were positioned in equally spaced blocks following 
standard conditions under Randomized Complete Block 
Design (RCBD) with a factorial arrangement of 3 (lysine 
regimens/treatments) × 4 (varieties) × 20 (replicates) with 
one bird in each replicate.

Experimental Feed and Feeding Program

Three lysine regimens namely L1, L2 and L3 were offered to 
these Aseel birds, wherein L1 comprising 1.3% lysine was 
served from 0-6th week (in one phase) to birds of group A, 
and L2 constituting1.4% and 1.2% lysine, where 1.4% lysine 
from 0-3rd week and 1.2% lysine from 4-6th week (in two phases) 
was offered to group B. Whereas, L3 having 1.5%, 1.3% and 
1.1% lysine was offered as 1.5 from 0-2nd, 1.3 from 3-4th and 
1.1% lysine from 5-6th week (in three phases), respectively 
to group C. Table 1 and Table 2 represent the ingredients 
and nutrients composition of experimental feed. After six 
weeks of rearing under three lysine regimens, all these 
birds were equally offered the normal broiler grower feed 
prepared as per standards of National Research Council [16].

Meat Quality and Sensory Evaluation Parameters

After eighteenth week of growth, 72 birds per each variety 
and 6 birds per treatment group were indiscriminately 
selected, exposed to fast for 12 h and slaughtered 
rendering to the Halal Muslim manner. Afterwards, the 
slaughtered birds were de-feathered and their breasts 
and thighs pieces were separated from the main body to 
evaluate the meat quality and organoleptic traits as per 
method adopted by Adedeji et al.[17]. The pH of each breast 
and thigh sample at various intervals was determined by 
direct probe and thrusting the digital pH meter into breast 
and thigh muscle. The meat samples were enfolded in 
impervious polythene wrappers which could be destroyed 
by cooking. The breast and thigh meat samples after 20 min 
of cooking in boiling water bath without using any spices 
were presented to a panel of ten experts for evaluation 
of color, taste, flavor, tenderness, juiciness and overall 
acceptability. The assessment was based on nine-point 
hedonic scale constituting maximum (9) for extremely like 
and the minimum (1) for poorest score of dislike.
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Statistical Analysis

Prior to analysis, degree of uniformity and homogeneity 
of variance was tested and verified for the normality, 
collected data were analyzed by two-way Analysis of 
Variance (ANOVA) and General Linear Model of SAS [18] 
software and the outcomes (results) were indicated as least 
square means and their standard errors. Duncan’s Multiple 
Range test [19] was used to compare the treatment means 
and they were considered to be significant at P≤0.05. 

RESULTS 

Significant (P≤0.05) variations were found in different 
organoleptic properties of thigh meat in Aseel birds 
reared on different lysine regimens and both L3 (1.5-
1.3-1.1%) as well as L2 (1.4-1.2%) were found to be the 
better for nourishing the birds with moderately liked 
color, taste, juiciness and overall acceptability of panelists 
towards organoleptic properties of cooked meat. While, 
flavor and tenderness of meat was better in L3 followed 
by L2 and L1 lysine regimens. Non-significant variations 
were found among different varieties of Aseel for 
organoleptic properties of thigh meat (Table 3). Likewise, 
significant variations were also shown by rating the 
breast meat organoleptic properties including very much 
liking color, taste, flavor and tenderness among lysine 
regimens, wherein, L3 found to be better followed by 
L2 and L1 feeding regimens. While juiciness and overall 

acceptability of breast meat was better in both L3 and 
L2 (non-significant among themselves) lysine regimens 
than L1 as was expressed by panelists during sensory 
evaluation. Non-significant variations were found among 
different varieties of Aseel for organoleptic properties of 

Table 1. Chemical composition of experimental diets

Ingredients   
Dietary Lysine Levels (%)                                

1.1 1.2 1.3 1.4 1.5

Corn 59.08 59.08 59.08 59.08 59.08

Sunflower Meal (24%) 18.90 18.90 18.90 18.90 18.90

Soya bean Meal (44%) 7.04 7.04 7.04 7.04 7.04

Rapeseed Meal (36%) 3.00 3.00 3.00 3.00 3.00

Fish Meal (52%) 3.00 3.00 3.00 3.00 3.00

Poultry by-product 
Meal (50%) 3.00 3.00 3.00 3.00 3.00

Molasses 3.00 3.00 3.00 3.00 3.00

Limestone 1.14 1.14 1.14 1.14 1.14

Lysine Sulphate 0.75 0.80 0.90 1.00 1.10

Mono Calcium 
Phosphate 0.45 0.45 0.45 0.45 0.45

Vitamin-Mineral 
Premix* 0.20 0.20 0.20 0.20 0.20

Sodium Chloride 0.18 0.18 0.18 0.18 0.18

Alimet (Novus) 0.17 0.17 0.17 0.17 0.17

Betaine HCl 0.05 0.05 0.05 0.05 0.05

Threonine 0.04 0.04 0.04 0.04 0.04

* Vit-Min premix supplied per 1 kg of diet: Vit. A 12.000 IU; Vit. D3 2.200 ICU; Vit. E 10 mg; 
Vit. K3 2 mg; Vit. B1 1 mg; Vit. B2 4 mg; Vit. B6 1.5 mg; Vit. B12 10 µg; nicotinic acid 20 mg; 
folic acid 1 mg; pantothenic acid 10 mg; biotin 50 µg; choline chloride 500 mg; copper 
10 iron 30 mg; manganese 55 mg; zinc 50 mg; iodine 1 mg; selenium 0.1 mg

Table 2. Calculated nutritional composition of experimental diets

Nutrients (%)
Dietary Lysine Level %  

1.1 1.2 1.3 1.4 1.5

Metabolize Energy
(k calories/kg) 2746.99 2753.69 2760.39 2767.09 2773.79

Dry Matter 87.17 87.36 87.56 87.76 87.96

Crude Protein 17.06 17.18 17.29 17.40 17.51

Crude Fiber 6.93 6.93 6.93 6.93 6.93

Ash 4.09 4.09 4.09 4.09 4.09

Either Extract 3.59 3.59 3.59 3.59 3.59

Calcium 0.84 0.84 0.84 0.84 0.84

Chloride 0.22 0.22 0.22 0.22 0.22

Sodium 0.16 0.16 0.16 0.16 0.16

Total phosphorus 0.68 0.68 0.68 0.68 0.68

Potassium 0.71 0.71 0.71 0.71 0.71

Digestible 
phosphorus 0.36 0.36 0.36 0.36 0.36

Linoleic Acid 1.42 1.42 1.42 1.42 1.42

Lysine 1.1 1.2 1.3 1.4 1.5

Methionine 0.45 0.45 0.45 0.45 0.45

Methionine+Cystine 0.78 0.78 0.78 0.78 0.78

Digestible Arginine 0.98 0.98 0.98 0.98 0.98

Digestible Tryptophan 0.14 0.14 0.14 0.14 0.14

Digestible Threonine 0.57 0.57 0.57 0.57 0.57

Digestible Lysine 0.99 1.09 1.20 1.31 1.41

Digestible methionine 0.42 0.42 0.42 0.42 0.42

Digestible 
Methionine+Cysteine 0.67 0.67 0.67 0.67 0.67

Threonine 0.67 0.67 0.67 0.67 0.67

Tryptophan 0.19 0.19 0.19 0.19 0.19

Arginine 1.10 1.10 1.10 1.10 1.10

Cysteine 0.32 0.32 0.32 0.32 0.32

Digestible Cysteine 0.26 0.26 0.26 0.26 0.26

Valine 0.82 0.82 0.82 0.82 0.82

Digestible Valine  0.71 0.71 0.71 0.71 0.71

Histidine 0.43 0.43 0.43 0.43 0.43

Digestible Histidine 0.37 0.37 0.37 0.37 0.37

Phenylalanine 0.78 0.78 0.78 0.78 0.78

Digestible 
Phenylalanine  0.67 0.67 0.67 0.67 0.67

Leucine 1.44 1.44 1.44 1.44 1.44

Digestible Leucine 1.21 1.21 1.21 1.21 1.21

Isoleucine 0.66 0.66 0.66 0.66 0.66

Digestible Isoleucine 0.58 0.58 0.58 0.58 0.58
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breast meat (Table 4). As far as interactions among lysine 
regimens and Aseel varieties are concerned, inconsistent 
results of organoleptic properties of both thigh and breast 
meat were observed between moderately and very much 
liked. Non-significant variations were found among pH 
of both thigh and breast meat at various intervals (0, 20 
and 120 min) after slaughtering in lysine regimens, Aseel 
varieties and their interaction (P>0.05) (Table 5). 

DISCUSSION 

As nutrition plays a vital role in muscle growth and meat 
quality characters of poultry birds, particularly, the muscle 
development and yield may largely be determined by 
protein intake which intern affects many molecular 
pathways with substantial consequences on post mortem 
metabolism of muscles and eventually the meat quality [20]. 
Moreover, the meat quality can be modulated and 
improved more efficiently by strategically supplying the 

protein and amino acid during early growth [21]. This study 
is in close lines with our study and its findings, wherein, 
lysine was supplemented in various dietary regimens and 
three phase feeding lysine regimen (L3) was found to be 
very effective with respect to organoleptic and meat quality 
characteristics. Meat quality is a combination of biochemistry, 
muscle morphology, muscle fiber configuration [22]. How- 
ever, genetic factors (sex, breed and strain) may also have 
great contribution in specific quality traits of meat consis-
tency storing and processing ability [23]. In our findings of 
organoleptic traits and meat quality characteristics with 
respect to Aseel varieties, a variable pattern was observed 
which might also be due to genetic impact. The birds 
susceptible to fattening possess less sensitivity towards 
dietary variations than those which are leaner [24]. As far 
as, the change in post mortem pH of breast and thigh 
meat is concerned, a large number of factors are involved 
with respect to birds, feed and feeding processes [25]. Pre-
slaughter management has direct relationship with meat 

Table 3. Various parameters involving sensory evaluation of thigh meat in varieties of indigenous Aseel at 18th week of age 

Variables Color Taste Flavor Tenderness Juiciness Overall Acceptability

Lysine levels (%)/Regimens (LR)

1.3 (L1) 7.21±0.13b 6.50±0.26b 5.96±0.18c 5.79±0.16c 5.79±0.13b 6.75±0.12b

1.4-1.2 (L2) 7.79±0.13a 7.25±0.15a 7.21±0.13b 7.08±0.15b 6.83±0.17a 7.58±0.15a

1.5-1.3-1.1 (L3) 8.08±0.18a 7.63±0.19a 7.88±0.16a 7.54±0.13a 7.17±0.18a 7.75±0.11a

Aseel Varieties (AV)

Lakha 7.83±0.17 7.00±0.26 7.00±0.29 6.72±0.25 6.50±0.22 7.39±0.18

Mianwali 7.61±0.22 7.22±0.30 6.78±0.24 6.89±0.24 6.61±0.22 7.44±0.18

Mushki 7.61±0.23 7.22±0.22 7.11±0.28 6.67±0.24 6.61±0.28 7.28±0.18

Peshawari 7.72±0.16 7.06±0.26 7.17±0.25 6.94±0.25 6.67±0.21 7.33±0.18

Lysine levels (%)/Regimens × Aseel Varieties (LR × AV)

1.3 (L1)

Lakha 7.50±0.22 6.33±0.49 5.67±0.33c 5.67±0.33c 5.67±0.21d 6.83±0.17bc

Mianwali 7.00±0.26 6.50±0.76 5.83±0.31c 6.00±0.37bc 5.83±0.31cd 6.67±0.21c

Mushki 7.00±0.37 6.50±0.43 6.00±0.37c 5.67±0.33c 5.67±0.21d 6.67±0.33c

Peshawari 7.33±0.21 6.67±0.42 6.33±0.42bc 5.83±0.31c 6.00±0.37bcd 6.83±0.31bc

1.4-1.2 (L2)

Lakha 7.83±0.31 7.00±0.37 7.33±0.21ab 6.83±0.31ab 6.83±0.31abc 7.67±0.42ab

Mianwali 7.67±0.21 7.33±0.33 7.00±0.26ab 7.00±0.37a 6.83±0.31abc 7.67±0.21ab

Mushki 7.83±0.31 7.33±0.21 7.33±0.33ab 7.00±0.26a 6.83±0.48abc 7.50±0.22abc

Peshawari 7.83±0.31 7.33±0.33 7.17±0.31ab 7.50±0.22a 6.83±0.31abc 7.50±0.34abc

1.5-1.3-1.1 (L3)

Lakha 8.17±0.31 7.67±0.33 8.00±0.37a 7.67±0.21a 7.00±0.37ab 7.67±0.21ab

Mianwali 8.17±0.48 7.83±0.17 7.50±0.34a 7.67±0.21a 7.17±0.31a 8.00±0.26a

Mushki 8.00±0.45 7.83±0.31 8.00±0.37a 7.33±0.33a 7.33±0.49a 7.67±0.21ab

Peshawari 8.00±0.26 7.17±0.60 8.00±0.26a 7.50±0.34a 7.17±0.31a 7.67±0.21ab

Source of Variation P-value

LR 0.0009 0.0016 <.0001 <.0001 <.0001 <.0001

AV 0.7991 0.8847 0.4827 0.6391 0.9443 0.8865

LR×AV 0.9683 0.9382 <.0001 <.0001 0.0013 0.0026

Values have been mentioned as Mean ± SE and various superscripted alphabets show significant (P≤0.05) differences among them (order of significance is as: 
a>b>c…….); Rating scale score points= 9; Dislike (extremely=1, very much=2, moderately=3, slightly=4); Neither dislike nor like=5; Like (slightly=6, moderately=7, 
very much= 8, extremely=9)
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color and pH, which may directly affect the ability of 
myoglobin to bind water and meat quality attributes [26]. 
Contradictory study also reported non-significant variation 
regarding meat pH among the indigenous genotypes of 
India [27]. Moreover, other scientists observed that heavy 
birds did not struggle much and their pH decline was 
very slow [28]. Studies on indigenous chickens revealed 
higher pH value in higher weight birds as compared to 
lower ones [27]. The normal range of pH for broiler chickens  
were reported 5.80 to 6.29. Higher pH leads to dark, firm 
and dry (DFD) meat with poor storage quality due to 
accelerated microbial growth whereas low pH improves 
the shelf life of meat but pale coloration [28]. Meat pH has 
great effect on its color and water holding capacity, drip 
loss and tenderness which intern are dependent upon 
lysine supply and intake [21]. Breast muscle glycogen storage 
might also be greatly responsible for meat pH variations. 
High ultimate pH levels can be observed in breast meat 
when lysine intake is reduced along with decreased 

glycogen storage, while low pH when lysine supply is in 
excess and more energy storage in the form of muscle 
glycogen [29]. The present overall better acceptability of 
panelists towards breast meat in terms of color, taste, flavor, 
tenderness and juiciness as compared to thigh might be 
due to the presence of more inosine-5-monophosphate 
(IMP), generally the key nucleotide in muscles which 
imparts taste and flavor to cooked meat [30] and lysine 
content of breast (7% of breast meat), as the proper 
intake of protein in the form of lysine efficiently controls 
the molecular regulation of breast muscle growth and 
reinforce the modulation of meat quality characteristics [31] 
However, opposite to our study, some studies have also 
indicated that food programs and lysine supplementation 
had no impact on pork meat quality attributes i.e., pH, drip 
loss, water holding capacity and shear force [32].

The present study revealed that the change of nutritional 
strategy does effect the ultimate muscle growth, pH and 
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Table 4. Various parameters involving sensory evaluation of breast meat in varieties of indigenous Aseel at 18th week of age

Variables Color Taste Flavor Tenderness Juiciness Overall Acceptability

Lysine levels (%)/Regimens (LR)

1.3 (L1) 6.75±0.14c 7.00±0.16c 6.75±0.12c 7.13±0.14c 6.83±0.17b 6.96±0.18b

1.4-1.2 (L2) 7.46±0.10b 7.67±0.17b 7.67±0.14b 7.79±0.13b 7.88±0.20a 7.63±0.15a

1.5-1.3-1.1 (L3) 7.96±0.14a 8.17±0.16a 8.13±0.13a 8.33±0.12a 8.25±0.18a 7.96±0.15a

Aseel Varieties (AV)

Lakha 7.44±0.18 7.33±0.20 7.56±0.20 7.50±0.19 7.61±0.26 7.56±0.18

Mianwali 7.44±0.18 7.67±0.23 7.50±0.23 7.72±0.23 7.72±0.25 7.56±0.20

Mushki 7.22±0.19 7.83±0.20 7.50±0.20 7.83±0.17 7.78±0.29 7.61±0.22

Peshawari 7.44±0.20 7.61±0.23 7.50±0.19 7.94±0.17 7.50±0.23 7.33±0.23

Lysine Levels (%)/Regimens × Aseel Varieties (LR × AV)

1.3(L1)

Lakha 6.83±0.31bc 6.83±0.31c 7.00±0.26bcde 7.00±0.37de 6.67±0.21cd 7.00±0.26bc

Mianwali 6.83±0.31bc 7.00±0.45c 6.50±0.22e 6.83±0.31e 7.17±0.48abcd 7.17±0.40abc

Mushki 6.50±0.22c 7.17±0.31bc 6.67±0.21de 7.33±0.21cde 7.00±0.37abcd 6.83±0.31c

Peshawari 6.83±0.31bc 7.00±0.26c 6.83±0.31cde 7.33±0.21cde 6.50±0.22d 6.83±0.48c

1.4-1.2 (L2)

Lakha 7.50±0.22ab 7.50±0.43abc 7.50±0.34bcde 7.50±0.22bcde 7.83±0.48abc 7.67±0.21

Mianwali 7.50±0.22ab 7.67±0.21abc 7.67±0.21abc 7.83±0.31abcd 8.00±0.45ab 7.67±0.33abc

Mushki 7.33±0.21abc 7.83±0.31abc 7.83±0.31ab 7.83±0.31abcd 8.00±0.52ab 7.83±0.31abc

Peshawari 7.50±0.22ab 7.67±0.42abc 7.67±0.33abc 8.00±0.26abc 7.67±0.21bcde 7.33±0.33abc

1.5-1.3-1.1 (L3)

Lakha 8.00±0.26a 7.67±0.21abc 8.17±0.31a 8.00±0.26abc 8.33±0.33a 8.00±0.37ab

Mianwali 8.00±0.26a 8.33±0.33a 8.33±0.33a 8.50±0.22a 8.00±0.37ab 7.83±0.31abc

Mushki 7.83±0.31a 8.50±0.22a 8.00±0.26a 8.33±0.21ab 8.33±0.49a 8.17±0.31a

Peshawari 8.00±0.37a 8.17±0.40ab 8.00±0.21a 8.50±0.22a 8.33±0.33a 7.83±0.31abc

Source of Variation P-value

LR <.0001 <.0001 <.0001 <.0001 <.0001 0.0003

AV 0.6837 0.3263 0.9926 0.2095 0.8221 0.7454

LR × AV 0.0004 0.0073 <.0001 <.0001 0.0041 0.0519

Values have been mentioned as Mean ± SE and various superscripted alphabets show significant (P≤0.05) differences among them (order of significance is as: 
a>b>c……..); Rating scale score points= 9; Dislike (extremely=1, very much=2, moderately=3, slightly=4); Neither dislike nor like=5; Like (slightly=6, moderately=7, 
very much= 8, extremely=9)
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other physico-chemical traits of meat and L3 lysine regimen 
found to be better for producing the meat with superior 
sensory attributes. The present findings also disclosed the 
new ways of research to define the requirement of amino 
acid (s) and the metabolic reasons involved in breast and 
thigh muscle pH variations in relation to protein and 
carbohydrate metabolism among slow growing breeds 
like Aseel. 
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