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 The knowledge of first appearance of ossification 
centers is useful for age estimation of foetuses in domestic 
animals (Parmar et al., 2009). Meager literatureis available 
on the development of ossification centers in the femur of 
goat (Parmar et al., 2009), sheep (Harris, 1937) and buffalo 
(Lindsay, 1969 and Rao et al., 2012). The detailed study on 
the development of femur is not available particularly in 
goat. Therefore, an efforts has been made to record the 
sequential development of femur in goat.

MATERIALS AND METHODS

 The study was conducted on the femur of 24 
apparently healthy goat embryos/foetuses irrespective of 
sex and breed from 35 to 148 days of gestation. The goat 
embryos/foetuses were collected from local slaughter 
houses of Mathura and aborted cases at clinics and farms of 
DUVASU, Mathura. The approximate age of foetuses was 
estimated by using the formula {W1/3=0.096 (t-30)} 
derived by Singh et al. (1979) in goat after interpolation of 
formula of Hugget and Widdas (1951). In addition to this, 
the gestational age estimation based on foetal 
measurements and phenotypic characteristics given by 
Njaa (2012) in goats was also used. The material was 
divided into three groups, viz., Group I (d™ 50 days of 
gestation), Group II (>50 days and d™ 100 days of 
gestation) and Group III (>100 days of gestation till 
parturition) comprising of 8 foetuses in each group.

 The femur of each foetus (irrespective of side) of 44 
days and above were dissected out and stained with either 
Alizarin Red-S stain or Alizarin Red-S Alcian Blue 
combined stain to study the appearance of centre of 
ossification. Biometry (total length of bone and ossified 
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length of diaphysis) of femurs were recorded with the help 
of metric scale, Vernier Callipers and non-stretchable 
thread. The biometry of very small specimens was done 
under the stereo zoom microscope (Motic digital 
microscope DMW- 143- N2GG). Detailed morphology of 
femur was recorded under the stereo zoom microscope.

RESULTS AND DISCUSSION

 The trend of growth of femur from 46 days to 148 
days of gestation is presented in Fig. 1. At 44 days of 
gestation, the cartilaginous model of femur was formed in 
the thigh region. It was a cylindrical structure with 
enlarged extremities. At the proximal extremity, a rounded 
smooth enlarged structure (future head of the femur) was 
recognised. The distal extremity was also enlarged and 
directed caudally, became much more enlarged to form the 
future condyles of the femur. Rao et al. (2012) observed 
the cartilaginous mass of femur at 57 days of gestation in 
buffalo. At 46 days of gestation, the first centre of 
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Fig. 1. Graph showing the trend of growth in total length (TL) and 
ossification length (OL) of femur with age
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ossification was seen in the middle of the shaft of femur as 
red stained area in Alizarin Red-S preparation (Fig. 2). The 
total length of femur was 5.5 mm, out of which the length 
of ossified shaft was 1.0 mm (18.18%). In contrast to this, 
Parmar et al. (2009) reported the appearance of ossification 
centre for the shaft of femur at 49 days of gestation through 
radiographic study in the same species. Harris (1937), 
Wenham (1977 and 1981) and Supriya et al. (2017) reported 
the appearance of ossification centre for the diaphysis of 
femur at 42 days, 50 days, 42 days and 45 days of gestation, 
respectively, in sheep. Lindsay (1969) in bovine observed 
the same at 50 days of gestation. Rao et al. (2012) reported 
that in buffalo, the centre of ossification for the diaphysis 
of femur developed in the form of a small nodule at 59 days 
of gestation. At 51 days of gestation, the total length of 
femur was 9.0 mm, out of which the central 2.0 mm 
(22.22%) part of diaphysis was ossified. In the cortical 
area, the staining was darker than in the central area. At 52 
days, the femur became more elongated. It was 8.0 mm 
long, out of which the central 2.0 mm part (25.00%) of 
diaphysis was ossified. Extremities were completely 
cartilaginous. The proximal extremity of femur became 
much enlarged. Distal extremity was showing distinct 
trochlear ridges (Fig. 3). The medial ridge was larger than 
the lateral one. At 55 days, the shaft of femur was 
progressively ossified (Fig. 4). The total length of femur 
was 9.0 mm long out of which 3.0 mm of shaft (33.33%) 
was ossified. Distal extremity of femur although 
cartilaginous, was showing a pair of condyles. At 62 and 71 
days of gestation, the femur was 15.0 mm, long out of which 
10.0 mm of shaft (66.67%) was ossified. At 71 days, the 
ossification in diaphysis of femur was more progressive 
towards its proximal extremity. At the proximal extremity, 
the contour of trochanter major was formed in the form of 
an enlargement. The distal extremity was also enlarged. At 
82 days, the femur was 24.0 mm long, out of which 15.0 
mm of shaft (62.50%) was ossified. A well formed head of 
the femur was present (Fig. 5). At 83 days, the femur was 
25.0 mm long, out of which 15.0 mm (60%) of shaft was 
ossified. At 88 days, the femur was 26.0 mm long and 
length of ossified shaft was 17.0 mm (65.38%). The 
trochanteric ridge of femur became more prominent. The 
trochanter minor was seen as a cartilaginous prominence at 
the medial surface of proximal 1/3 of shaft of femur. The 
average length of femur during mid prenatal period was 
16.38±2.70 mm and ossified length was 09.25±2.20 mm. 
The average percentage of ossification was 50.22±6.97.

 At 101 days of gestation, the femur was 30.0 mm 
long and the length of ossified shaft was 22.0 mm 
(73.33%). A cartilaginous trochanter minor was formed as 
a prominence on the medial surface of the femur in the 
proximal 1/3rd of the shaft. At 106 days, the femur was 
35.0 mm long and the length of ossified shaft was 27.0 mm 

(77.14%). At 113 days, the cartilaginous trochlea became 
more prominent. At 119 and 121 days of gestation, the 
femur was 45.0 mm long and the length of ossified shaft 
was 35.0 mm (77.78%). Trochanteric fossa was formed at 
the proximal extremity of the femur. At 129 days, the 
femur was 58.0 mm long and the length of ossified shaft 
was 50.0 mm (86.21%). The centres of ossification for 
head of femur at the proximal extremity and for distal 
extremity were exhibited on 129 days of gestation. At 135 
days of gestation, the shaft of femur was elongated 
cylindrical in shape with two extremities. The length of 
bone was 65 mm and the ossified length of diaphysis was 
60 mm (92.31%). It showed centre of ossification for 
trochanter major. Parmar et al. (2009) in goat reported the 
appearance of ossification centre for distal epiphysis at 
103 to 113 days, the head at 117 days and trochanter major 
at full term by radiographic method. Harris (1937) in sheep 
foetuses reported that the centre of ossification appeared 
for the head of femur at 131 day and for great trochanter 
and lesser trochanter, it appeared at 138 days of gestation. 
Wenham (1977) reported that in sheep, the condyles were 
the first of the secondary centres to appear between 93 and 
105 days. The head was discernible in some foetus after 
126 days and were normally present after 135 days and 
quickly followed by trochanter minor. Rao et al. (2012) 
stated that in buffalo, the secondary centre for the distal 
epiphysis of femur appeared at 170 days and third 
ossification for head appeared at 252 days of gestation. 
Lindsay (1969) reported secondary ossification centres for 
distal epiphysis, head and trochanter major at 163 days, 
203 days and 238 days of gestation in bovine foetuses. The 
femur was 80 mm long by 148 days of gestation in goat, 
and it was completely (100%) ossified. Its proximal 
extremity consisted of head and trochanter major. The 
head was rounded in shape. At the medial surface of the 
head, round ligament was attached in the fovea capitis 
which was distinctly formed. The trochanter major was 
present laterally and was separated from head by groove. 
The trochanter major lay slightly higher than the level of 
head. Caudally, a trochantric ridge was formed which 
joined the trochanter major with the trochanter minor. The 
trochanter minor was present at the caudo-medial surface 

rdof the proximal 1/3  of the shaft of the femur in the form of 
a tubercle. Trochanteric fossa was also present. Neck was 
well defined. The distal extremity was comprised of 
trochlea cranially showing the centre of ossification as 
evidenced in Alizarin Red-S stain. Medial trochlear ridge 
was longer and higher than the lateral one. Caudally two 
condyles were present, with a groove in between. Centre of 
ossification for the trochanter major which was seen on 
135 days became darker in colour in Alizarin red-S 
staining. Medial trochlear ridge was larger and more 
superiorly placed than the lateral one. Both the trochlear 
ridges were showing the centres of ossification and stained 

Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)

1 2

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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 The knowledge of first appearance of ossification 
centers is useful for age estimation of foetuses in domestic 
animals (Parmar et al., 2009). Meager literatureis available 
on the development of ossification centers in the femur of 
goat (Parmar et al., 2009), sheep (Harris, 1937) and buffalo 
(Lindsay, 1969 and Rao et al., 2012). The detailed study on 
the development of femur is not available particularly in 
goat. Therefore, an efforts has been made to record the 
sequential development of femur in goat.

MATERIALS AND METHODS

 The study was conducted on the femur of 24 
apparently healthy goat embryos/foetuses irrespective of 
sex and breed from 35 to 148 days of gestation. The goat 
embryos/foetuses were collected from local slaughter 
houses of Mathura and aborted cases at clinics and farms of 
DUVASU, Mathura. The approximate age of foetuses was 
estimated by using the formula {W1/3=0.096 (t-30)} 
derived by Singh et al. (1979) in goat after interpolation of 
formula of Hugget and Widdas (1951). In addition to this, 
the gestational age estimation based on foetal 
measurements and phenotypic characteristics given by 
Njaa (2012) in goats was also used. The material was 
divided into three groups, viz., Group I (d™ 50 days of 
gestation), Group II (>50 days and d™ 100 days of 
gestation) and Group III (>100 days of gestation till 
parturition) comprising of 8 foetuses in each group.

 The femur of each foetus (irrespective of side) of 44 
days and above were dissected out and stained with either 
Alizarin Red-S stain or Alizarin Red-S Alcian Blue 
combined stain to study the appearance of centre of 
ossification. Biometry (total length of bone and ossified 
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length of diaphysis) of femurs were recorded with the help 
of metric scale, Vernier Callipers and non-stretchable 
thread. The biometry of very small specimens was done 
under the stereo zoom microscope (Motic digital 
microscope DMW- 143- N2GG). Detailed morphology of 
femur was recorded under the stereo zoom microscope.

RESULTS AND DISCUSSION

 The trend of growth of femur from 46 days to 148 
days of gestation is presented in Fig. 1. At 44 days of 
gestation, the cartilaginous model of femur was formed in 
the thigh region. It was a cylindrical structure with 
enlarged extremities. At the proximal extremity, a rounded 
smooth enlarged structure (future head of the femur) was 
recognised. The distal extremity was also enlarged and 
directed caudally, became much more enlarged to form the 
future condyles of the femur. Rao et al. (2012) observed 
the cartilaginous mass of femur at 57 days of gestation in 
buffalo. At 46 days of gestation, the first centre of 

PRENATAL DEVELOPMENT OF FEMUR IN GOAT (CAPRA HIRCUS)

AVNISH CHAUDHARY, ARCHANA PATHAK*, AJAY PRAKASH, ABHINOV VERMA,
VARSHA GUPTA and M.M. FAROOQUI

Department of Anatomy, College of Veterinary Science and Animal Husbandry
Pandit Deen Dayal Upadhyaya Pashu Chikitsa Vigyan Vishwavidyalaya Evam Go-Anusandhan Sansthan (DUVASU), 

Mathura-281001, India

Received: 10.04.2019; Accepted:12.06.2019

ABSTRACT

 The study was conducted on the femur of goat embryos/foetuses irrespective of sex and breed from 35 to 148 days of gestation, divided into 
three groups viz., Group I (d™ 50 days of gestation), Group II (> 50 days and d™ 100 days of gestation) and Group III (> 100 days of gestation till 
parturition) comprising of 8 foetuses in each group. The hindlimb of each foetus was stained with Alizarin Red-S stain or Alizarin Red-S and Alcian 
blue combined stain method to record the appearance of centers of ossification.  At 44 days of gestation, the cartilaginous miniature of femur was 
formed in thigh region. It was cylindrical in structure with enlarged extremities. The first center of ossification for the diaphysis of femur 
appeared/formed on 46 days of gestation. Distinct but cartilaginous trochlear ridges and condyles were present at the distal extremity of femur on 52 
days and 55 days of gestation, respectively. Well defined cartilaginous trochanter major and the head of femur were formed at the proximal extremity 
on 71 and 82 days of gestation, respectively. The centers of ossification for the head of femur and distal extremity appeared on 129 days of gestation. 
On 135 days of gestation, the center of ossification for trochanter major was observed.

Keywords: Femur, Goat, Prenatal development

0

10

20

30

40

50

60

70

80

90

Foetal age in days

L
en

gt
h

 i
n

 m
m

46 51 52 55 62 71 82 83 88 101 106 113 119 121 129 135 148

Fig. 1. Graph showing the trend of growth in total length (TL) and 
ossification length (OL) of femur with age
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ossification was seen in the middle of the shaft of femur as 
red stained area in Alizarin Red-S preparation (Fig. 2). The 
total length of femur was 5.5 mm, out of which the length 
of ossified shaft was 1.0 mm (18.18%). In contrast to this, 
Parmar et al. (2009) reported the appearance of ossification 
centre for the shaft of femur at 49 days of gestation through 
radiographic study in the same species. Harris (1937), 
Wenham (1977 and 1981) and Supriya et al. (2017) reported 
the appearance of ossification centre for the diaphysis of 
femur at 42 days, 50 days, 42 days and 45 days of gestation, 
respectively, in sheep. Lindsay (1969) in bovine observed 
the same at 50 days of gestation. Rao et al. (2012) reported 
that in buffalo, the centre of ossification for the diaphysis 
of femur developed in the form of a small nodule at 59 days 
of gestation. At 51 days of gestation, the total length of 
femur was 9.0 mm, out of which the central 2.0 mm 
(22.22%) part of diaphysis was ossified. In the cortical 
area, the staining was darker than in the central area. At 52 
days, the femur became more elongated. It was 8.0 mm 
long, out of which the central 2.0 mm part (25.00%) of 
diaphysis was ossified. Extremities were completely 
cartilaginous. The proximal extremity of femur became 
much enlarged. Distal extremity was showing distinct 
trochlear ridges (Fig. 3). The medial ridge was larger than 
the lateral one. At 55 days, the shaft of femur was 
progressively ossified (Fig. 4). The total length of femur 
was 9.0 mm long out of which 3.0 mm of shaft (33.33%) 
was ossified. Distal extremity of femur although 
cartilaginous, was showing a pair of condyles. At 62 and 71 
days of gestation, the femur was 15.0 mm, long out of which 
10.0 mm of shaft (66.67%) was ossified. At 71 days, the 
ossification in diaphysis of femur was more progressive 
towards its proximal extremity. At the proximal extremity, 
the contour of trochanter major was formed in the form of 
an enlargement. The distal extremity was also enlarged. At 
82 days, the femur was 24.0 mm long, out of which 15.0 
mm of shaft (62.50%) was ossified. A well formed head of 
the femur was present (Fig. 5). At 83 days, the femur was 
25.0 mm long, out of which 15.0 mm (60%) of shaft was 
ossified. At 88 days, the femur was 26.0 mm long and 
length of ossified shaft was 17.0 mm (65.38%). The 
trochanteric ridge of femur became more prominent. The 
trochanter minor was seen as a cartilaginous prominence at 
the medial surface of proximal 1/3 of shaft of femur. The 
average length of femur during mid prenatal period was 
16.38±2.70 mm and ossified length was 09.25±2.20 mm. 
The average percentage of ossification was 50.22±6.97.

 At 101 days of gestation, the femur was 30.0 mm 
long and the length of ossified shaft was 22.0 mm 
(73.33%). A cartilaginous trochanter minor was formed as 
a prominence on the medial surface of the femur in the 
proximal 1/3rd of the shaft. At 106 days, the femur was 
35.0 mm long and the length of ossified shaft was 27.0 mm 

(77.14%). At 113 days, the cartilaginous trochlea became 
more prominent. At 119 and 121 days of gestation, the 
femur was 45.0 mm long and the length of ossified shaft 
was 35.0 mm (77.78%). Trochanteric fossa was formed at 
the proximal extremity of the femur. At 129 days, the 
femur was 58.0 mm long and the length of ossified shaft 
was 50.0 mm (86.21%). The centres of ossification for 
head of femur at the proximal extremity and for distal 
extremity were exhibited on 129 days of gestation. At 135 
days of gestation, the shaft of femur was elongated 
cylindrical in shape with two extremities. The length of 
bone was 65 mm and the ossified length of diaphysis was 
60 mm (92.31%). It showed centre of ossification for 
trochanter major. Parmar et al. (2009) in goat reported the 
appearance of ossification centre for distal epiphysis at 
103 to 113 days, the head at 117 days and trochanter major 
at full term by radiographic method. Harris (1937) in sheep 
foetuses reported that the centre of ossification appeared 
for the head of femur at 131 day and for great trochanter 
and lesser trochanter, it appeared at 138 days of gestation. 
Wenham (1977) reported that in sheep, the condyles were 
the first of the secondary centres to appear between 93 and 
105 days. The head was discernible in some foetus after 
126 days and were normally present after 135 days and 
quickly followed by trochanter minor. Rao et al. (2012) 
stated that in buffalo, the secondary centre for the distal 
epiphysis of femur appeared at 170 days and third 
ossification for head appeared at 252 days of gestation. 
Lindsay (1969) reported secondary ossification centres for 
distal epiphysis, head and trochanter major at 163 days, 
203 days and 238 days of gestation in bovine foetuses. The 
femur was 80 mm long by 148 days of gestation in goat, 
and it was completely (100%) ossified. Its proximal 
extremity consisted of head and trochanter major. The 
head was rounded in shape. At the medial surface of the 
head, round ligament was attached in the fovea capitis 
which was distinctly formed. The trochanter major was 
present laterally and was separated from head by groove. 
The trochanter major lay slightly higher than the level of 
head. Caudally, a trochantric ridge was formed which 
joined the trochanter major with the trochanter minor. The 
trochanter minor was present at the caudo-medial surface 

rdof the proximal 1/3  of the shaft of the femur in the form of 
a tubercle. Trochanteric fossa was also present. Neck was 
well defined. The distal extremity was comprised of 
trochlea cranially showing the centre of ossification as 
evidenced in Alizarin Red-S stain. Medial trochlear ridge 
was longer and higher than the lateral one. Caudally two 
condyles were present, with a groove in between. Centre of 
ossification for the trochanter major which was seen on 
135 days became darker in colour in Alizarin red-S 
staining. Medial trochlear ridge was larger and more 
superiorly placed than the lateral one. Both the trochlear 
ridges were showing the centres of ossification and stained 

Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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Figures. 2. Photograph showing centres of 
ossification for femur (fe), tibia (ti) and 
fibula (fi) of hind limb in 46 days old goat 
foetus. 3. Photograph under stereo zoom 
microscope showing trochlear ridges 
(arrow) at distal extremity in 52 days old 
goat foetus. 4. Photograph under stereo 
zoom microscope showing centre of 
ossification in the diaphysis (fe) and 
cartilagenous distal extremity of femur in 
55 days old goat foetus. 5. Photograph 
under stereo zoom microscope snowing 
head of femur (arrow) at proximal 
extremity in 82 days old goat foetus. 6. 
Photograph showing ossified trochlear 
ridges (arrow) at distal extremity of femur 
in 148 days old goat foetus. 7. Photograph 
showing ossified condyles of femur at 
distal extremity in 148 days old goat 
foetus.

fe

ti
fi

fe

2 43

5 76

very well with the Alizarin red-S (Fig. 6). Caudally, the distal 
extremity was consisted of two femoral condyles (Fig. 7). 
The average total length, ossified length and ossification 
percent of femur during late prenatal period was 50.38± 
5.80, 42.38±6.94 mm and 81.40±3.81%, respectively.

 It is concluded that the center of ossification for the 
shaft of femur was exhibited on 46 days (I trimester) of 
gestation. During mid trimester of gestation, progressive 
ossification of shaft of femur occurred. The centers of 
ossification for the extremities were exhibited in the later 
part of the III trimester of gestation.
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fed ad libitum diet; T , fed diet with 20% restriction and T , 2 3

fed diet with 30% restriction during growing phase (9-20 
weeks). During chick (0-8 weeks) and layer (21-40 weeks) 
phase, birds were fed standard diet as per BIS (1992) 
specification to meet their nutrient requirements. The 
ingredients and chemical composition of diet fed to birds 
during different phases are presented in Table 1. The 

 Egg plays a very vital role in meeting the nutritional 
requirements of the growing world population. The high 
biological value of egg forms an indispensable component 
in the fulfillment and satisfaction of the high-quality 
nutritional requirement of an ever-expanding human 
population. Optimum feeding management practices 
followed during the rearing period in pullets have 
important effects on body weight, uniformity, egg 
production, egg weight, egg quality and hatching 
properties (Sarica et al., 2009). Feed restriction is a 
procedure that can be applied during growing period to 
manipulate the feeding strategies of poultry in order to 
decrease growth and metabolic rate to some extent and to 
get desirable body weight during laying which in return 
helps to delay sexual maturity and increases production 
performance of the birds without affecting their welfare or 
health (Tesfaye et al., 2009). Earlier studies have revealed 
that feed restriction in the rearing period has important 
effects on the laying traits. Thus, the present study was 
planned to evaluate the effects of feed restriction during 
growing period on growth, egg production and egg quality 
traits of White Leghorn layers.

MATERIALS AND METHODS

 The present study was conducted at Sub-department 
of Avian Production and Management of Department of 
Livestock Production and Management, College of 
Veterinary Science and Animal Husbandry, Sardarkrushi-
nagar Dantiwada Agricultural University, Sardarkrushi-
nagar which is located in semi-aridregion of north Gujarat. 
A total 144 pullets (9 weeks of age) of White Leghorn were 
randomly assigned to three treatments viz.  T  (control), 1

ABSTRACT

 Effect of quantitative feed restriction during growing period on mature body weight, subsequent egg production and egg quality was 
investigated in this experiment. A total 144 pullets of White Leghorn were randomly assigned to three treatments as; T : (control) was fed ad libitum 1

diet; T : was fed diet with 20% restriction and T : was fed diet with 30% restriction during growing phase (9-20 weeks). Result of this study showed 2 3
ththat body weights (g/bird) at the end of 20  week were significantly lower in T  (1395.87) group followed by T  (1431.54) group as compared to the T  3 2 1

(1486.00) group. Moreover, feed restriction delayed age at sexual maturity. Hen-day egg production and feed conversion ratio were not significantly 
affected by the treatments. The egg quality traits were not affected in layers due to feed restriction during growing phase. Feed restriction at 20% had 
higher return (8.8%) over feed cost than the control. It is concluded that feed restriction during rearing phase in White Leghorn resulted in lower body 
weights and delayed age at sexual maturity. However, it did not have any effect on egg production and quality.
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Table 1

Ingredients and chemical composition of experimental diets

Ingredients Chick Grower Layer
(%) (0-8 weeks) (9-20 weeks) (21-40 weeks)

Maize grain 40.00 40.00 50.00
Soya bean meal 33.00 18.00 26.00
De-oiled Rice Barn 20.00 20.00 12.00
Rice Polish 6.60 21.00 6.00
Limestone — 0.65 —
Salt 0.30 0.30 0.30
Lysine 0.03 — 0.02
Methionine — — 0.02
Toxivin 0.05 0.05 0.05
Choline 0.02 — —

vVentrimix  — — 0.01
Shell girt — — 5.60

Chemical Composition (%)

Protein 21.31 16.62 18.09
Fat 6.31 3.57 4.68
Fibre 4.58 5.27 6.28
Lysine* 1.04 0.72 0.84
Methionine* 0.30 0.32 0.33
Metabolizable 2857.08 2875.50 2806.60
energy* (Kcal/kg)
v
contains Vitamin A - 82,500 IU, Vitamin B  - 50 mg, Vitamin D  - 2 3

12,000 IU, Vitamin K - 10 mg per gram; *calculated values as fed basis

Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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