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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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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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trus 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 sync

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)

Clinical Article

182

A S S O C I AT I O N  O F  S E M E N  T R A I T S  I N 
CONSECUTIVE EJACULATES WITH FSH-β GENE 
POLYMORPHISM IN HOLSTEIN-FRIESIAN 
CROSSBRED BULLS FROM INDIA

VIJAY KADAM, ABH

Haryana Vet. (Dec., 2019) 58(2), 166-169 Research Article

Corresponding author: rjchaudhari@yahoo.com

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

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Research Article

2215

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIANEditors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Marinelli, L., Adamelli, S., Normando, S. and Bono, G. 
(2007). Quality of life of the pet dog: Influence of 
owner and dog’s characteristics. Appl. Anim. Behav. 
Sci. 108(1-

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE
Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE



26

chemical composition of diets was determined as per the 
procedures of AOAC (1995). The housing, feeding and 
watering were provided as per standard rearing protocol. 
The birds were weighed individually at the beginning of 
the experiment (8 weeks of age) and thereafter at the 
interval of two weeks during growing phase. Age at sexual 
maturity in days and body weight at sexual maturity in 
grams were also recorded. To determine layer performance 
parameters like age at first egg, average weekly feed 
intake, feed conversion ratio (feed intake/dozen eggs and 
feed intake/kg egg mass), hen daily production and egg 
weight were recorded. The egg quality was monitored as 
egg shape index, shell thickness, yolk index, albumen 
index and Haught unit. Feed were weighed at the 
beginning of the week and left-over feed at the end of each 
week were recorded for the calculation of average feed 
intake. The impact of feed restriction on economics was 
determined in terms of return over feed cost and profit over 
feed cost. Data obtained from experiment were statistically 
analyzed using one-way analysis of variance (ANOVA). 
Significant differences among the treatments were 
determined with Duncan’s multiple range tests. Statistical 
significance was set at p<0.05.

RESULTS AND DISCUSSION

Growth performance: The effect of feed restriction 
during growing period on growth performance of pullets is 

given in Table 2. The average body weight was 607.25 ± 
7.97, 609.95 ± 8.17 and 615.20 ± 8.56 g/bird in T , T  and T  1 2 3

group, respectively, at 8 weeks of age. The body weights 
th(g/bird) at the end of 20  week were significantly lower in 

T  (1395.87 ± 10.45) group followed by T  (1431.54 ± 3 2

11.40) group as compared to the T  (1486.00 ± 8.74) group. 1

The lower body weights were expected in birds fed diets at 
20 and 30% restriction groups than the ad libitum fed 
group. The findings of this study are in agreement with 
those of Fassbinder-Orth and Karasov (2006) who 
observed lower body weights and feed intake in birds fed 
restricted diet. Age at sexual maturity (days) was 129 ± 
6.35, 134.5 ± 3.87 and 141.5 ± 4.81in T , T  and T  groups, 1 2 3

respectively, indicating delayed age of sexual maturity 
after feed restriction of 20 and 30% in T  and T  groups, 2 3

respectively. The reason might be due to the distribution of 
available energy to different organs during the feed 
restriction to make priority for tissue growth (Tesfaye et 
al., 2009). Similarly, Sarica et al. (2009) reported delayed 
sexual maturity in birds fed 10 or 20% restriction diet.

Egg production: The average hen day egg production (%) 

were not affected in T  (80.08 ± 1.74) and T  (75.66 ± 1.66) 2 3

groups as compared to T  (77.74 ± 1.93) group, due to feed 1

restriction during growing period (Table 3). The finding is 

in line with earlier reports of Sekoni et al. (2002), Leeson 

et al. (2005), Singh et al. (2008) and Sarica et al. (2009) 
Table 2

Effect of feed restriction during growing period on growth performance of pullets (n=144)

Age in weeks  Treatments

 T  T  T1 2 3

Body weight changes (g/bird)

W8 607.25±7.97 609.95±8.17 615.20±8.56
W10 715.45±8.61 713.16±8.35 716.25±8.39
W12 840.58±8.47 834.29±9.01 830.37±10.30
W14 975.12±9.34 968.04±10.25 962.08±9.92
W16 1167.16±9.75 1150.50±11.34 1140.45±10.69

a ab bW18 1308.50±10.59  1286.45±13.45  1271.16±12.11
a b cW20 1486.00±8.74  1431.54±11.40  1395.87±10.45

Gain in body weight (g)

W8-10 108.20±3.65 103.21±4.82 101.05±3.89
W10-12 125.12±6.57 121.12±2.69 114.12±4.49
W12-14 134.54±3.97 133.75±3.69 131.70±3.99
W14-16 192.04±6.28 182.45±4.73 178.37±6.05
W16-18 141.33±4.52 135.95±5.78 130.70±3.79

a b cW18-20 177.50±7.58  145.08±4.02  124.70±3.03

Other parameters

Age at first egg (days) 114.50±8.65 117.00±6.47 120.50±4.87
a b cAge at sexual maturity (days) 129.00±6.35  134.50±3.87  141.50±4.81

a a bBW at sexual maturity (g) 1352.50±8.04  1364.83±11.56  1406.04±9.59
a,b - Means with different superscripts within the row differ significantly at P<0.05

Table 3
Effect of feed restriction during growing period on egg 

production performance of White Leghorn layers (n=144)

Age in weeks Treatments

 T  T  T1 2 3

Hen day egg production (%)

20-22 71.88 70.68 69.20

22-24 78.13 78.42 75.15

24-26 84.97 85.42 80.36

26-28 89.73 89.73 86.16

28-30 87.11 90.39 85.86

30-32 83.74 85.95 80.52

32-34 76.46 81.52 76.14

34-36 70.19 77.38 71.88

36-38 68.39 71.60 67.61

38-40 66.82 69.73 63.83

Overall 77.74±1.93 80.08±1.74 75.66±1.66
a ab bFeed intake 22.91±0.21  23.05±0.23  23.55±0.17

(W –W )21 40

FCR (W –W ) 2.25±0.42 2.19±0.34 2.27±0.4121 40

[Feed intake/dozen eggs]

FCR (W –W ) 3.84±0.77 3.68±0.60 3.74±0.7221 40

[Feed intake/kg egg mass]

a,b - Means with different superscripts within the row differ significantly 
at P<0.05

who indicated that earlier feed restriction in pullets did not 

affect egg production during laying phase. In present study, it 

was observed that there was compensatory increase in feed 

consumption during laying phase in feed restricted groups 

which was significantly (P<0.05) higher in the birds 

subjected to 30% feed restriction than the birds from 20% 

feed restriction group followed by control group during 

growing period. Sarica et al. (2009) also found that feed 

intake can increase at the onset of the laying period 

according to the level of feed restriction. Feed conversion 

ratio in terms of feed intake/dozen eggs or feed intake/kg 

egg mass was similar among the different treatment groups 

(Table 3). In line with present findings, Fasuyi and Ojo 

(2012) did not find any improvement in feed conversion 

ratio in layers fed restricted diet during growth phase.

Egg quality: The feed restriction either at 20 or 30% did 

not have any significant impact on egg weight in this study 

(Table 4). Similar egg weight values for control and 

restricted groups were also reported in earlier studies 

(Sarica et al., 2009; Fasuyi and Ojo, 2012). The egg quality 

parameters like shape index, shell thickness, albumen 

index, yolk index and Haugh unit score were not affected 

(p>0.05) in White Leghorn layers due to feed restriction 

during growing phase (Table 4). These findings are in 

agreement with Ukachukwu and Akpan (2007) and Fasuyi 

and Ojo (2012) who reported that feed restriction in pullets 

had non-significant effect on egg quality. In contrast, other 

studies (Tolkamp et al., 2005; Sarica et al., 2009) reported 

that feed restriction in the rearing period had effect on egg 

weight at the onset of laying and some quality traits.

Feed cost economics: Total cost of feeding (Rs.) was 
almost similar among the different treatment groups (Table 
5). The return over feed cost (Rs.) was 4712.8, 5128 and 
4408 in T , T  and T  groups, respectively. Profit over 1 2 3

control diet was higher (+ 8.81%) in group fed diet at 20% 
restriction and negative (- 6.47%) in group fed diet at 30% 
restriction during rearing phase. Olawumi (2014) 
observed an overall net benefit in birds with feed 
restriction when compared to control group reflecting a 
better economics of feed restriction programme.

 It is concluded that feed restriction during growing 
phase (8-20 weeks) in White Leghorn resulted in lower 
body weights in pullets and delayed age at sexual maturity. 
However, feed restriction did not have any significant 
effect on egg production and egg quality. Feed restriction 
at 20% given better return over feed cost and profit in 
White Leghorn layers.
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Table 4
Effect of feed restriction during growing period on egg 

quality characteristics of White Leghorn layers (n = 144)

Parameters Treatments

 T  T  T1 2 3

Egg weight (g) 48.90±1.22 49.77±1.10 50.75±0.94
Shape index (%) 75.36±0.29 74.87±0.27 74.77±0.27
Shell thickness (mm) 0.357±0.02 0.356±0.02 0.351±0.03
Albumen index (%) 7.61±0.11 7.55±0.10 7.58±0.10
Yolk index (%) 37.24±0.25 36.99±0.22 37.29±0.25
Haugh unit score (%) 74.29±0.57 73.76±0.47 74.06±0.51

Table 5

Effect of feed restriction during growing period on feed 
cost economics of White Leghorn layers (n=144)

Parameters Treatments

 T  T  T1 2 3

Total feed intake (kg) 1099.7 1106.4 1130.4

Cost of feeding 16495 16596 16956
(Rs.15/kg of feed)

Total numbers of 5302 5431 5341
eggs produced

Income through sale 21208 21724 21364
of eggs (Rs.4/egg)

Return over feed 4713 5128 4408
cost (Rs.)

Profit over control - +8.81 -6.47
diet (%)

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.
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chemical composition of diets was determined as per the 
procedures of AOAC (1995). The housing, feeding and 
watering were provided as per standard rearing protocol. 
The birds were weighed individually at the beginning of 
the experiment (8 weeks of age) and thereafter at the 
interval of two weeks during growing phase. Age at sexual 
maturity in days and body weight at sexual maturity in 
grams were also recorded. To determine layer performance 
parameters like age at first egg, average weekly feed 
intake, feed conversion ratio (feed intake/dozen eggs and 
feed intake/kg egg mass), hen daily production and egg 
weight were recorded. The egg quality was monitored as 
egg shape index, shell thickness, yolk index, albumen 
index and Haught unit. Feed were weighed at the 
beginning of the week and left-over feed at the end of each 
week were recorded for the calculation of average feed 
intake. The impact of feed restriction on economics was 
determined in terms of return over feed cost and profit over 
feed cost. Data obtained from experiment were statistically 
analyzed using one-way analysis of variance (ANOVA). 
Significant differences among the treatments were 
determined with Duncan’s multiple range tests. Statistical 
significance was set at p<0.05.

RESULTS AND DISCUSSION

Growth performance: The effect of feed restriction 
during growing period on growth performance of pullets is 

given in Table 2. The average body weight was 607.25 ± 
7.97, 609.95 ± 8.17 and 615.20 ± 8.56 g/bird in T , T  and T  1 2 3

group, respectively, at 8 weeks of age. The body weights 
th(g/bird) at the end of 20  week were significantly lower in 

T  (1395.87 ± 10.45) group followed by T  (1431.54 ± 3 2

11.40) group as compared to the T  (1486.00 ± 8.74) group. 1

The lower body weights were expected in birds fed diets at 
20 and 30% restriction groups than the ad libitum fed 
group. The findings of this study are in agreement with 
those of Fassbinder-Orth and Karasov (2006) who 
observed lower body weights and feed intake in birds fed 
restricted diet. Age at sexual maturity (days) was 129 ± 
6.35, 134.5 ± 3.87 and 141.5 ± 4.81in T , T  and T  groups, 1 2 3

respectively, indicating delayed age of sexual maturity 
after feed restriction of 20 and 30% in T  and T  groups, 2 3

respectively. The reason might be due to the distribution of 
available energy to different organs during the feed 
restriction to make priority for tissue growth (Tesfaye et 
al., 2009). Similarly, Sarica et al. (2009) reported delayed 
sexual maturity in birds fed 10 or 20% restriction diet.

Egg production: The average hen day egg production (%) 

were not affected in T  (80.08 ± 1.74) and T  (75.66 ± 1.66) 2 3

groups as compared to T  (77.74 ± 1.93) group, due to feed 1

restriction during growing period (Table 3). The finding is 

in line with earlier reports of Sekoni et al. (2002), Leeson 

et al. (2005), Singh et al. (2008) and Sarica et al. (2009) 
Table 2

Effect of feed restriction during growing period on growth performance of pullets (n=144)

Age in weeks  Treatments

 T  T  T1 2 3

Body weight changes (g/bird)

W8 607.25±7.97 609.95±8.17 615.20±8.56
W10 715.45±8.61 713.16±8.35 716.25±8.39
W12 840.58±8.47 834.29±9.01 830.37±10.30
W14 975.12±9.34 968.04±10.25 962.08±9.92
W16 1167.16±9.75 1150.50±11.34 1140.45±10.69

a ab bW18 1308.50±10.59  1286.45±13.45  1271.16±12.11
a b cW20 1486.00±8.74  1431.54±11.40  1395.87±10.45

Gain in body weight (g)

W8-10 108.20±3.65 103.21±4.82 101.05±3.89
W10-12 125.12±6.57 121.12±2.69 114.12±4.49
W12-14 134.54±3.97 133.75±3.69 131.70±3.99
W14-16 192.04±6.28 182.45±4.73 178.37±6.05
W16-18 141.33±4.52 135.95±5.78 130.70±3.79

a b cW18-20 177.50±7.58  145.08±4.02  124.70±3.03

Other parameters

Age at first egg (days) 114.50±8.65 117.00±6.47 120.50±4.87
a b cAge at sexual maturity (days) 129.00±6.35  134.50±3.87  141.50±4.81

a a bBW at sexual maturity (g) 1352.50±8.04  1364.83±11.56  1406.04±9.59
a,b - Means with different superscripts within the row differ significantly at P<0.05

Table 3
Effect of feed restriction during growing period on egg 

production performance of White Leghorn layers (n=144)

Age in weeks Treatments

 T  T  T1 2 3

Hen day egg production (%)

20-22 71.88 70.68 69.20

22-24 78.13 78.42 75.15

24-26 84.97 85.42 80.36

26-28 89.73 89.73 86.16

28-30 87.11 90.39 85.86

30-32 83.74 85.95 80.52

32-34 76.46 81.52 76.14

34-36 70.19 77.38 71.88

36-38 68.39 71.60 67.61

38-40 66.82 69.73 63.83

Overall 77.74±1.93 80.08±1.74 75.66±1.66
a ab bFeed intake 22.91±0.21  23.05±0.23  23.55±0.17

(W –W )21 40

FCR (W –W ) 2.25±0.42 2.19±0.34 2.27±0.4121 40

[Feed intake/dozen eggs]

FCR (W –W ) 3.84±0.77 3.68±0.60 3.74±0.7221 40

[Feed intake/kg egg mass]

a,b - Means with different superscripts within the row differ significantly 
at P<0.05

who indicated that earlier feed restriction in pullets did not 

affect egg production during laying phase. In present study, it 

was observed that there was compensatory increase in feed 

consumption during laying phase in feed restricted groups 

which was significantly (P<0.05) higher in the birds 

subjected to 30% feed restriction than the birds from 20% 

feed restriction group followed by control group during 

growing period. Sarica et al. (2009) also found that feed 

intake can increase at the onset of the laying period 

according to the level of feed restriction. Feed conversion 

ratio in terms of feed intake/dozen eggs or feed intake/kg 

egg mass was similar among the different treatment groups 

(Table 3). In line with present findings, Fasuyi and Ojo 

(2012) did not find any improvement in feed conversion 

ratio in layers fed restricted diet during growth phase.

Egg quality: The feed restriction either at 20 or 30% did 

not have any significant impact on egg weight in this study 

(Table 4). Similar egg weight values for control and 

restricted groups were also reported in earlier studies 

(Sarica et al., 2009; Fasuyi and Ojo, 2012). The egg quality 

parameters like shape index, shell thickness, albumen 

index, yolk index and Haugh unit score were not affected 

(p>0.05) in White Leghorn layers due to feed restriction 

during growing phase (Table 4). These findings are in 

agreement with Ukachukwu and Akpan (2007) and Fasuyi 

and Ojo (2012) who reported that feed restriction in pullets 

had non-significant effect on egg quality. In contrast, other 

studies (Tolkamp et al., 2005; Sarica et al., 2009) reported 

that feed restriction in the rearing period had effect on egg 

weight at the onset of laying and some quality traits.

Feed cost economics: Total cost of feeding (Rs.) was 
almost similar among the different treatment groups (Table 
5). The return over feed cost (Rs.) was 4712.8, 5128 and 
4408 in T , T  and T  groups, respectively. Profit over 1 2 3

control diet was higher (+ 8.81%) in group fed diet at 20% 
restriction and negative (- 6.47%) in group fed diet at 30% 
restriction during rearing phase. Olawumi (2014) 
observed an overall net benefit in birds with feed 
restriction when compared to control group reflecting a 
better economics of feed restriction programme.

 It is concluded that feed restriction during growing 
phase (8-20 weeks) in White Leghorn resulted in lower 
body weights in pullets and delayed age at sexual maturity. 
However, feed restriction did not have any significant 
effect on egg production and egg quality. Feed restriction 
at 20% given better return over feed cost and profit in 
White Leghorn layers.
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Table 4
Effect of feed restriction during growing period on egg 

quality characteristics of White Leghorn layers (n = 144)

Parameters Treatments

 T  T  T1 2 3

Egg weight (g) 48.90±1.22 49.77±1.10 50.75±0.94
Shape index (%) 75.36±0.29 74.87±0.27 74.77±0.27
Shell thickness (mm) 0.357±0.02 0.356±0.02 0.351±0.03
Albumen index (%) 7.61±0.11 7.55±0.10 7.58±0.10
Yolk index (%) 37.24±0.25 36.99±0.22 37.29±0.25
Haugh unit score (%) 74.29±0.57 73.76±0.47 74.06±0.51

Table 5

Effect of feed restriction during growing period on feed 
cost economics of White Leghorn layers (n=144)

Parameters Treatments

 T  T  T1 2 3

Total feed intake (kg) 1099.7 1106.4 1130.4

Cost of feeding 16495 16596 16956
(Rs.15/kg of feed)

Total numbers of 5302 5431 5341
eggs produced

Income through sale 21208 21724 21364
of eggs (Rs.4/egg)

Return over feed 4713 5128 4408
cost (Rs.)

Profit over control - +8.81 -6.47
diet (%)

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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 Ultrasonography is a good choice for imaging and 
describing the majority of heart diseases. It is non-
invasive, straight forward method for assessment of bovine 
heart. Furthermore, cardiac ultrasound examination can be 
performed easily in field conditions with high sensitivity 
and specificity (Braun, 2009).

 Two-Dimensional (2D) and M-mode echocar-
diography has been used to evaluate the normal as well as 
pathological heart by various authors (Muzzi et al., 2006). 
However, in any species, for echocardiography to 
distinguish between normal subjects and those suffering 
from cardiac disease, it is essential to establish reliable 
reference values for the species. The methods and normal 
values for echocardiography in normal dairy cattle 
(Hallowell et al., 2007) and dromedary camel (Tharwat et 
al., 2012) were reported but the normal echocardiographic 
values of heart in male and female buffaloes have not been 
reported till now.

 Gross anatomical studies on aorta have been 
reported in buffalo (Panhwar et al., 2007) and ox (Mohan 
and Prakash, 1997) but detailed comparative gross 
anatomical, micrometrical and echocardiographic studies 
on aorta of buffalo have not been reported till now in 
healthy buffalo which can form the baseline for diagnosing 
various heart diseases.

MATERIALS AND METHODS

 The gross morphological, biometrical, micrometrical 
and echocardiographic studies were conducted on adult 
buffalo aorta (n=24) collected from slaughter house. The 
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echocardiographic studies were also done on adult male 
and female buffaloes presented to the teaching Veterinary 
hospital for elective surgeries like castration, supra-
numerary teats, medial patellar desmotomy and post 
fracture repair follow up etc. at GADVASU, Ludhiana.

 The gross anatomical studies were conducted on 
aorta in adult male (12) and female (12) buffaloes. 
Immediately after slaughtering, the heart was collected by 
opening the thoracic cavity and external and internal 
structures of all the four chambers of heart of adult male 
and female buffaloes were studied. After gross anatomical 
studies aorta were subjected to biometrical analysis.

 Echocardiographic examination of aorta was done 
on standing animals from left side (third to fifth intercostal 
space) using 3.5-MHz convex transducers. In preparation 
for ultrasonography, hair were clipped and shaved on both 

rd thsides from the 3  to 8  intercostal space. The area was 
scrubbed with alcohol to remove excess oil and coupling 
gel was applied. In the cardiac area, the heart was 
thoroughly imaged. Echocardiography of heart sample 
was performed in vitro collected from slaughter house and 
Veterinary Clinics, GADVASU, Ludhiana. The hearts 
were collected immediately after slaughtering and their 
ultrasound were taken after formalin fixation. For 
ultrasonography, after removing blood clots from atria and 
ventricles, the heart were imaged under water immersion 
at room temperature using B mode Real Time ultrasound 
scanner fitted with a 7.0 MHz sector transducer from a 
distance of 1.5-2 cm.

 The tissue samples were fixed in 10% neutral 
*Corresponding author: anugadvasu@gmail.com
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ABSTRACT

 The present study was conducted on twenty four adult buffalo heart (12 male and 12 female) collected from slaughter house to study the 
anatomical structure of blood vessels by comparing biometric, ultrasonographic and micrometric parameters. The biometrical studies revealed that 
the average diameter of ascending aorta was 1.96±0.10 cm in males and 2.03±0.10 cm in females. The average diameter of descending aorta was 
2.62±0.06 cm and 2.44±0.09 cm in males and females, respectively. Histologically, aorta was made up of three layers i.e. tunica intima, tunica media 
and tunica adventitia which were analogous to endocardium, myocardium and epicardium of heart. The micrometrical data revealed that thickness of 
wall of ascending aorta was 0.56±0.03 cm and 0.62±0.02 cm in males and females, respectively whereas the thickness of descending aorta was 
0.65±0.04 cm and 0.76±0.02 cm in males and females, respectively. However, the echocardiographic evaluation showed that the mean thickness of 
wall of ascending aorta was 0.65±0.03 cm in males and 0.78±0.07 cm in females. The mean thickness of wall of descending aorta was 0.84±0.04 cm 
in males and 0.89±0.06 cm in females. It was found that the diameter of descending aorta was more than ascending aorta. It was concluded that the 
diameter of ascending aorta was more in female buffalo while the diameter of descending aorta was more in male buffalo.

Keywords: Aorta, Echocardiography, Gross biometry, Micrometry

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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FERTILITY IN POSTPARTUM CROSSBRED DAIRY COWS
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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 

Keywords: Conception rate, Double PG, Ovsynch protocol
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trus 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 sync

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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A S S O C I AT I O N  O F  S E M E N  T R A I T S  I N 
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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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