
72

Modified co-synch protocol with progesterone treated 
Sahiwal acyclic cows.
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 Livestock and poultry rearing is an imperative factor 
for improving the nutritional security of rural poor in India 
(Pathak and Nath, 2013). Chickens play an important role 
in rural economies in most of the developing and 
underdeveloped countries. They play a major role for the 
rural, poor and marginalized section of the people with 
respect to their subsidiary income and also provide them 
nutritious egg and meat for their own consumption (Padhi, 
2016). The knowledge of performance of economic traits 
in chicken is important for the formulation of breeding 
plans for further improvement in production traits. Growth 
and production traits of a bird indicate its genetic 
constitution and adaptation with respect to the specific 
environment (Ahmed and Singh, 2007). Loss in output 
might be due to genotype, ambient factors, management 
and climate (Cahaner and Leenstra, 1992). There has been 
a gap on the suitability of breed/variety for backyard 
poultry farming in the state of Himachal Pradesh.Contrary 
to fast national growth, poultry production in Himachal 
Pradesh had grown slowly due to sluggish growth of 
organized commercial poultry. Apart from topographical 
and agro-climatic limitations, other major constraints 
associated with poultry farming are lack of input support in 
terms of unavailability of quality chicks of high yielding 
strains, non-availability and high cost of feed and feed 
ingredients, lack of adequate technological support and 
poor technical knowhow and management skill of local 
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poultry farmers. As a result poultry production in 
Himachal Pradesh has witnessed slower growth due to 
sluggish growth of organized commercial poultry. The 
stagnant per capita egg availability of 14 eggs/annum is far 
less than national average of 79 eggs/annum (BAHS, 
2019). The state has high and increasing local demands for 
eggs and poultry meat which is being largely fulfilled by 
supplies from adjoining states at comparatively high prices 
(Dinesh et al., 2020). It is therefore very essential to 
recognize potential poultry breed/variety suitable for 
backyard farming in hill region of Himachal Pradesh 
which is easily adaptable to high rainfall, cold environment 
and high altitude.

 In backyard farming system, farmers usually rear 
native type chicken having low egg and meat production 
potential. The traditional backyard poultry rearers usually 
keep 5-25 non-descript poultry birds producing 60-80 
eggs/ annum (Shinde and Srivastava, 2006; Sethi, 2007). 
Low weight gain, low egg production, high mortality due 
to low genetic potential and low nutrition level are the 
common constraints to adopt backyard poultry farming as 
a profitable venture. Genetic improvement in local stock 
may be time consuming but the improvement will be 
permanent (Dinesh et al., 2018).

 The poultry birds like Dahlem Red and Rhode Island 
Red (RIR), dual purpose birds with colorful plumage 
resembling indigenous (desi) have proved to be suitable 
for backyard farming (Khan et al., 2016). Moreover, due to 
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ABSTRACT

 The present study assessed the production performance of Dahlem Red (DR), Rhode Island Red (RIR) and Native (N) chicken under All India 
Coordinated Research Project on Poultry Breeding (Rural Poultry Unit) Palampur. Birds were kept under deep litter system for a period of 72 weeks. 
The study was planned to identify suitable germplasm and their subsequent use in developing new stock for rural poultry production.Growth and 
production data was collected from the performance records maintained at Poultry Farm, Palampur and analyzed. Traits studied were day old chick 
weight, body weight at 4, 8, 12, 20, 40 weeks, egg weight at 28, 40 and 52 weeks of age, age at sexual maturity (ASM), hen housed egg production 
(HHEP), hen day egg production (HDEP) and survivor egg production (SEP) at 40 week, 52 week and 72 week of age. The phenotypic means and 
variability for different traits was estimated among different stocks. The data was analyzed by SPSS 24 software package.Significant differences 
were observed for growth rate, age at sexual maturity, egg production and egg weight among different genetic groups. Results revealed that body 
weights of Dahlem Red were significantly (P<0.05) higher than corresponding body weight of RIR and native birds at different age groups. With 
regard to comparative performance on egg production and egg weight, DR birds performed better than RIR and native chicken. DR also showed early 
sexual maturity, age at 25 % and 50% hen housed egg production. The egg production and egg weights were higher in DR throughout the laying 
period followed by RIR and native. The better performance of DR birds indicated their use in developing new stock for backyard rearing through 
cross breeding programme.
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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
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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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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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their plumage colour, these birds are highly preferred by 
people for day to day consumption, traditional rituals and 
sacrifices (Mahapatra et al., 1999; Rangnekar and 
Rangnekar, 1999). These improved breeds of poultry have 
high egg laying and growing capacity (Das et al., 2013). 
With these views, the present study evaluate the growth 
and production performance of native with two exotic 
breeds i.e. Dahlem Red and RIR to examine the best 
potential breed under intensive system of management.

MATERIAL AND METHODS

 Growth and production data for the present study 
were collected from the performance records maintained 
at Poultry Farm, Palampur under AICRP on Poultry 
Breeding. Performance data of 200 birds each of Dahlem 
Red (DR), Rhode Island Red (RIR) and Native (N) were 
utilized for the present study. Dahlem Red is an egg-
purpose breed of chickens, imported from Germany to 
India. It is a red-feathered breed which lays brown tinted 
eggs of optimum weight and has high disease tolerance and 
immune competence (Kundu et al.,1999). Rhode Island 
Red is a dual-purpose breed, popular in rural areas and 
have optimum egg production potential. These breeds are 
used in cross breeding programme to produce improved 
germplasm suitable for backyard poultry rearing. Day old 
chicks of DR and RIR were procured from Central Poultry 
Development Organisation, Chandigarh, whereas native 
birds were purchased from farmers of different districts of 
Himachal Pradesh.

 All chicks were brooded up to six weeks of age and 
thereafter reared in deep litter system for a period of 72 
weeks. The birds were provided starter feed up to 0-6 week, 
grower feed 7-18 week and layer feed 18 week onward. All 
the chicks were immunized against Ranikhet disease by 

th thusing F1 and Lasota strain on 7  and 28  days, respectively. 
thGumboro (IBD) disease vaccine was administered on 13  

thand 24  days by using intermediate strain. Other vaccination 
and deworming schedule were followed up to 72 weeks of 
age as per Chauhan and Roy (2003).

 The growth performance traits studied were day old 
chick weight, body weight at 4, 8, 12, 20 and 40 weeks, egg 
weight at 28, 40 and 52 weeks of age, age at sexual maturity 
(ASM), hen housed egg production (HHEP), hen day egg 
production (HDEP) and survivor egg production (SEP) at 
40 weeks, 52 weeks and 72 weeks of age. The phenotypic 
means and variability for different traits was estimated 
among different stocks. The data was analyzed by SPSS 24 
software package. Significant differences between DR, 
RIR and native birds were tested by one way analysis of 
variance (ANOVA) with Tukey’s multiple comparison test 
as post-hoc test (Snedecor and Cochran 1994).

RESULTS AND DISCUSSION

 The phenotypic mean  estimated for performance 
traits of DR, RIR and native birds for growth traits viz. 
(day old chick weight, body weight at 4 week, 8 week, 12 
week, 20 week and 40 week), egg weight at 28, 40 and 52 
weeks of age, age at sexual maturity (ASM), hen housed 
egg production (HHEP), hen day egg production (HDEP) 
and survivor egg production (SEP) at 40, 52 and 72 weeks 
of age are presented in table 1 and 2.

Growth Traits

 Body weight of DR birds differ significantly 
(p<0.05) from RIR at all ages except at 12 week. There is 
no significant variation in body weight of DR and RIR bird 

Table 2. Performance evaluation of DR, RIR and Native 
birds for production traits under farm conditions

 DR RIR Native

ASM (days)

Age at 1st Egg 133 142 152

Age at 25% HHEP 162 192 166

Age at 50% HHEP 183 208 203

Egg production up to 40 weeks

Hen housed 67.93 62.09 40.10

Hen day 72.48 67.23 42.02

Survivor 79.30 74.78 43.03

Egg production up to 52 weeks

Hen housed 103.90 98.36 60.62

Hen day 115.62 105.02 65.20

Survivor 132.79 124.45 68.63

Egg production up to 72 weeks

Hen housed 154.03 139.14 79.50

Hen day 183.57 168.14 85.30

Survivor 238.64 198.47 89.40

Table 1. Performance evaluation of DR, RIR and Native 
birds for growth traits under farm conditions

 DR RIR Native

Body Weight (g)
a b cDay old 36.81 ± 0.30  38.90±0.32  31.29±0.46
a b c4 week 257.35±5.14  242.80±3.45  189.04±1.52
a b c8 week 668.68±8.81  600.40±4.47  473.30±13.84

a a b12 week 1090.67±8.81  1050.40±26.0  805.10±13.97
a b c20 week 1600.34±11.60  1513.70±16.33  1427.97±20.21
a b b40 week 1662.96±11.94  1598.50±13.20  1549.14±21.58

Egg weight (g)
a b c28week 50.45±0.28  49.50±0.20  40.60±0.11
a b c40 week 53.72±0.41  52.50±0.25  45.46±0.36
a b c52 week 56.06±0.48  54.05±0.15  49.25±0.29

Arithmetic mean with different superscript in rows differ significantly
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and Vanaraja birds (197.70 days), which were developed 
for backyard farming. Jha et al. (2013) in their study under 
intensive system of management at Ranchi reported ASM 
143.65 days in Dahlem Red, 171.38 days in Dahlem Red × 
Native cross and 212.43 days in Native birds which is 
higher than the present study. Khan et al. (2016) estimated 
age at first egg laying in RIR to be 186.32 days and native 
birds 202.64 days under backyard field condition in 
Birbhum district of West Bengal. Roy et al. (2017) 
observed 168.34 days and 187.34 days for attaining sexual 
maturity in RIR and native birds under backyard farming 
system in Darjeeling district of West Bengal.

Production Traits

 Egg production and egg weight determine the 
success of poultry enterprise. As evident from Table 1, DR 
birds produced eggs with higher weight than RIR and 
native birds, while RIR produced eggs with higher weight 
than that of native chicken at 28, 40 and 52 weeks of 
age.The result showed that there was significant difference 
of egg weight among three genetic groups.

 Hen housed egg production, Hen day egg production 
and Survivor egg production was higher in DR followed by 
RIR and then native chicken at 40, 52 and 72 weeks of age. 
Similarly DR birds showed higher egg production than all 
the stocks throughout the laying cycle. The comparative 
study of egg production showed that RIR produced higher 
number of eggs than native chicken and lower number of 
egg than DR (Table 2).

 Kalita et al. (2009) recorded egg production and egg 
weight for indigenous chicken up to 72 weeks of age as 
65.30 ± 1.45. and 37.80 ± 0.65 gram in tribal and 62.60 ± 
1.56 and 38.69 ± 0.69 gram in non-tribal communities of 
Assam. In another study Kalita et al. (2017) compared the 
performance evaluation of PB2 × indigenous and Dahlem 
Red birds under intensive system of rearing and reported 
delayed age at sexual maturity (ASM) 172.36 ± 5.26 days 
in PB-2 × indigenous and 158.23 ± 2.75 days in Dahlem 
Red bird in comparison to present study. Egg production at 
40 and 52 weeks of age were recorded as 39.20 and 70.23, 
respectively in PB-2 × Indigenous bird and 82.56 and 
124.76 in Dahlem Red bird, respectively which is higher 
than the present findings. Shivaprasad et al. (2017) 
reported egg production up to 40 weeks of age (71.06 eggs) 
and higher egg weight 52.81 and 56.25 gram at 32 and 40 
weeks of age in Dahlem Red bird maintained at the Project 
Directorate on Poultry (PDP), Hyderabad. In a similar 
study, Khan et al. (2016) reported egg production of RIR to 
be 157.23±1.11 and indigenous bird to be 65.73±0.7 at 72 
weeks of age under backyard system of rearing in Birbhum 
district of West Bengal. Age at sexual maturity, weekly egg 

at 12 week. Whereas body weight of RIR and native bird 
differ significantly. However, there is no significant 
variation in body weight of RIR and native birds at 40 
week. The present finding revealed that body weight of 
Dahlem Red bird at different age groups were significantly 
higher than RIR and native birds. Body weight is the direct 
reflection of growth and it influences the production and 
reproduction trait of birds (Niranjan et al., 2008). The 
lower body weight of native birds was on expected line as 
light and compact body weight helps them to escape from 
the predators in free range system of rearing (Haunshi et 
al., 2009). Alireza et al. (2015) observed the average 
weight of native hen and rooster pullets in Isfahan 
Province at ages of 8, 12 and 24 week as 671± 109 and 853 
± 125, 929 ± 177 and 1199 ± 237, 1765 ± 363 and 2167 ± 
335 grams which were higher than the present findings. In 
contrast to present study Khan et al. (2016) reported higher 
body weight for RIR birds and lower body weight for 
native birds at 20 and 40 week under backyard system of 
poultry farming in West Bengal.

 Roy et al. (2017) reported that RIR male and female 
attained an average weight of 0.61 kg & 0.52 kg, 1.41 kg & 
1.04 kg, 2.55 kg & 2.11 kg, 3.04 kg & 2.42 kg and 3.72 kg 
& 3.19 kg at the age of 4 weeks, 10 weeks, 20 weeks 40 
weeks and 72 weeks, respectively whereas, Desi male and 
female attained an average weight of 0.32 kg & 0.29 kg, 
0.96 kg & 0.85 kg, 1.57 kg & 1.48 kg, 2.54 kg & 1.88 kg 
and 2.92 kg & 2.76 kg at the age of 4 weeks, 10 weeks, 20 
weeks 40 weeks and 72 weeks, respectively which is 
higher than present finding. Shivaprasad et al. (2017) 
reported least squares mean of body weight at 4, 8, 20 and 
40 weeks in DR bird were 146.88, 374.28, 1150.70 and 
1678.57 grams which is lower than the present study. 
Sarma et al. (2018) reported lower body weight for desi 
birds at 8 (368.12±2.74), 20 (789.14±5.03), 40 
(1269.31±9.01) and 52 (198.31±2.03) weeks of age under 
field condition in Boko Block of Kamrup district in Assam.

Age at Sexual Maturity

 DR birds showed sexual maturity at age of 133 days, 
RIR at 142 days and native at 152 days. The DR started 
laying earlier compared to RIR and Native. The lower age 
at sexual maturity in the layer is desirable, which may lead 
to the increase laying period and improving the egg 
production. Variation was also observed for 25 % and 50 % 
HHEP. Results of present study are consistent with earlier 
report of Giri and Sahoo (2012) who observed age at first 
lay of 138 days in intensive system and 142 days in 
extensive system of management in Gramapriya birds. 
Haunshi et al. (2009) reported higher age of sexual 
maturity in improved varieties Gramapriya (179.50 days) 
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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

1 22

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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their plumage colour, these birds are highly preferred by 
people for day to day consumption, traditional rituals and 
sacrifices (Mahapatra et al., 1999; Rangnekar and 
Rangnekar, 1999). These improved breeds of poultry have 
high egg laying and growing capacity (Das et al., 2013). 
With these views, the present study evaluate the growth 
and production performance of native with two exotic 
breeds i.e. Dahlem Red and RIR to examine the best 
potential breed under intensive system of management.

MATERIAL AND METHODS

 Growth and production data for the present study 
were collected from the performance records maintained 
at Poultry Farm, Palampur under AICRP on Poultry 
Breeding. Performance data of 200 birds each of Dahlem 
Red (DR), Rhode Island Red (RIR) and Native (N) were 
utilized for the present study. Dahlem Red is an egg-
purpose breed of chickens, imported from Germany to 
India. It is a red-feathered breed which lays brown tinted 
eggs of optimum weight and has high disease tolerance and 
immune competence (Kundu et al.,1999). Rhode Island 
Red is a dual-purpose breed, popular in rural areas and 
have optimum egg production potential. These breeds are 
used in cross breeding programme to produce improved 
germplasm suitable for backyard poultry rearing. Day old 
chicks of DR and RIR were procured from Central Poultry 
Development Organisation, Chandigarh, whereas native 
birds were purchased from farmers of different districts of 
Himachal Pradesh.

 All chicks were brooded up to six weeks of age and 
thereafter reared in deep litter system for a period of 72 
weeks. The birds were provided starter feed up to 0-6 week, 
grower feed 7-18 week and layer feed 18 week onward. All 
the chicks were immunized against Ranikhet disease by 

th thusing F1 and Lasota strain on 7  and 28  days, respectively. 
thGumboro (IBD) disease vaccine was administered on 13  

thand 24  days by using intermediate strain. Other vaccination 
and deworming schedule were followed up to 72 weeks of 
age as per Chauhan and Roy (2003).

 The growth performance traits studied were day old 
chick weight, body weight at 4, 8, 12, 20 and 40 weeks, egg 
weight at 28, 40 and 52 weeks of age, age at sexual maturity 
(ASM), hen housed egg production (HHEP), hen day egg 
production (HDEP) and survivor egg production (SEP) at 
40 weeks, 52 weeks and 72 weeks of age. The phenotypic 
means and variability for different traits was estimated 
among different stocks. The data was analyzed by SPSS 24 
software package. Significant differences between DR, 
RIR and native birds were tested by one way analysis of 
variance (ANOVA) with Tukey’s multiple comparison test 
as post-hoc test (Snedecor and Cochran 1994).

RESULTS AND DISCUSSION

 The phenotypic mean  estimated for performance 
traits of DR, RIR and native birds for growth traits viz. 
(day old chick weight, body weight at 4 week, 8 week, 12 
week, 20 week and 40 week), egg weight at 28, 40 and 52 
weeks of age, age at sexual maturity (ASM), hen housed 
egg production (HHEP), hen day egg production (HDEP) 
and survivor egg production (SEP) at 40, 52 and 72 weeks 
of age are presented in table 1 and 2.

Growth Traits

 Body weight of DR birds differ significantly 
(p<0.05) from RIR at all ages except at 12 week. There is 
no significant variation in body weight of DR and RIR bird 

Table 2. Performance evaluation of DR, RIR and Native 
birds for production traits under farm conditions

 DR RIR Native

ASM (days)

Age at 1st Egg 133 142 152

Age at 25% HHEP 162 192 166

Age at 50% HHEP 183 208 203

Egg production up to 40 weeks

Hen housed 67.93 62.09 40.10

Hen day 72.48 67.23 42.02

Survivor 79.30 74.78 43.03

Egg production up to 52 weeks

Hen housed 103.90 98.36 60.62

Hen day 115.62 105.02 65.20

Survivor 132.79 124.45 68.63

Egg production up to 72 weeks

Hen housed 154.03 139.14 79.50

Hen day 183.57 168.14 85.30

Survivor 238.64 198.47 89.40

Table 1. Performance evaluation of DR, RIR and Native 
birds for growth traits under farm conditions

 DR RIR Native

Body Weight (g)
a b cDay old 36.81 ± 0.30  38.90±0.32  31.29±0.46
a b c4 week 257.35±5.14  242.80±3.45  189.04±1.52
a b c8 week 668.68±8.81  600.40±4.47  473.30±13.84

a a b12 week 1090.67±8.81  1050.40±26.0  805.10±13.97
a b c20 week 1600.34±11.60  1513.70±16.33  1427.97±20.21
a b b40 week 1662.96±11.94  1598.50±13.20  1549.14±21.58

Egg weight (g)
a b c28week 50.45±0.28  49.50±0.20  40.60±0.11
a b c40 week 53.72±0.41  52.50±0.25  45.46±0.36
a b c52 week 56.06±0.48  54.05±0.15  49.25±0.29

Arithmetic mean with different superscript in rows differ significantly
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and Vanaraja birds (197.70 days), which were developed 
for backyard farming. Jha et al. (2013) in their study under 
intensive system of management at Ranchi reported ASM 
143.65 days in Dahlem Red, 171.38 days in Dahlem Red × 
Native cross and 212.43 days in Native birds which is 
higher than the present study. Khan et al. (2016) estimated 
age at first egg laying in RIR to be 186.32 days and native 
birds 202.64 days under backyard field condition in 
Birbhum district of West Bengal. Roy et al. (2017) 
observed 168.34 days and 187.34 days for attaining sexual 
maturity in RIR and native birds under backyard farming 
system in Darjeeling district of West Bengal.

Production Traits

 Egg production and egg weight determine the 
success of poultry enterprise. As evident from Table 1, DR 
birds produced eggs with higher weight than RIR and 
native birds, while RIR produced eggs with higher weight 
than that of native chicken at 28, 40 and 52 weeks of 
age.The result showed that there was significant difference 
of egg weight among three genetic groups.

 Hen housed egg production, Hen day egg production 
and Survivor egg production was higher in DR followed by 
RIR and then native chicken at 40, 52 and 72 weeks of age. 
Similarly DR birds showed higher egg production than all 
the stocks throughout the laying cycle. The comparative 
study of egg production showed that RIR produced higher 
number of eggs than native chicken and lower number of 
egg than DR (Table 2).

 Kalita et al. (2009) recorded egg production and egg 
weight for indigenous chicken up to 72 weeks of age as 
65.30 ± 1.45. and 37.80 ± 0.65 gram in tribal and 62.60 ± 
1.56 and 38.69 ± 0.69 gram in non-tribal communities of 
Assam. In another study Kalita et al. (2017) compared the 
performance evaluation of PB2 × indigenous and Dahlem 
Red birds under intensive system of rearing and reported 
delayed age at sexual maturity (ASM) 172.36 ± 5.26 days 
in PB-2 × indigenous and 158.23 ± 2.75 days in Dahlem 
Red bird in comparison to present study. Egg production at 
40 and 52 weeks of age were recorded as 39.20 and 70.23, 
respectively in PB-2 × Indigenous bird and 82.56 and 
124.76 in Dahlem Red bird, respectively which is higher 
than the present findings. Shivaprasad et al. (2017) 
reported egg production up to 40 weeks of age (71.06 eggs) 
and higher egg weight 52.81 and 56.25 gram at 32 and 40 
weeks of age in Dahlem Red bird maintained at the Project 
Directorate on Poultry (PDP), Hyderabad. In a similar 
study, Khan et al. (2016) reported egg production of RIR to 
be 157.23±1.11 and indigenous bird to be 65.73±0.7 at 72 
weeks of age under backyard system of rearing in Birbhum 
district of West Bengal. Age at sexual maturity, weekly egg 

at 12 week. Whereas body weight of RIR and native bird 
differ significantly. However, there is no significant 
variation in body weight of RIR and native birds at 40 
week. The present finding revealed that body weight of 
Dahlem Red bird at different age groups were significantly 
higher than RIR and native birds. Body weight is the direct 
reflection of growth and it influences the production and 
reproduction trait of birds (Niranjan et al., 2008). The 
lower body weight of native birds was on expected line as 
light and compact body weight helps them to escape from 
the predators in free range system of rearing (Haunshi et 
al., 2009). Alireza et al. (2015) observed the average 
weight of native hen and rooster pullets in Isfahan 
Province at ages of 8, 12 and 24 week as 671± 109 and 853 
± 125, 929 ± 177 and 1199 ± 237, 1765 ± 363 and 2167 ± 
335 grams which were higher than the present findings. In 
contrast to present study Khan et al. (2016) reported higher 
body weight for RIR birds and lower body weight for 
native birds at 20 and 40 week under backyard system of 
poultry farming in West Bengal.

 Roy et al. (2017) reported that RIR male and female 
attained an average weight of 0.61 kg & 0.52 kg, 1.41 kg & 
1.04 kg, 2.55 kg & 2.11 kg, 3.04 kg & 2.42 kg and 3.72 kg 
& 3.19 kg at the age of 4 weeks, 10 weeks, 20 weeks 40 
weeks and 72 weeks, respectively whereas, Desi male and 
female attained an average weight of 0.32 kg & 0.29 kg, 
0.96 kg & 0.85 kg, 1.57 kg & 1.48 kg, 2.54 kg & 1.88 kg 
and 2.92 kg & 2.76 kg at the age of 4 weeks, 10 weeks, 20 
weeks 40 weeks and 72 weeks, respectively which is 
higher than present finding. Shivaprasad et al. (2017) 
reported least squares mean of body weight at 4, 8, 20 and 
40 weeks in DR bird were 146.88, 374.28, 1150.70 and 
1678.57 grams which is lower than the present study. 
Sarma et al. (2018) reported lower body weight for desi 
birds at 8 (368.12±2.74), 20 (789.14±5.03), 40 
(1269.31±9.01) and 52 (198.31±2.03) weeks of age under 
field condition in Boko Block of Kamrup district in Assam.

Age at Sexual Maturity

 DR birds showed sexual maturity at age of 133 days, 
RIR at 142 days and native at 152 days. The DR started 
laying earlier compared to RIR and Native. The lower age 
at sexual maturity in the layer is desirable, which may lead 
to the increase laying period and improving the egg 
production. Variation was also observed for 25 % and 50 % 
HHEP. Results of present study are consistent with earlier 
report of Giri and Sahoo (2012) who observed age at first 
lay of 138 days in intensive system and 142 days in 
extensive system of management in Gramapriya birds. 
Haunshi et al. (2009) reported higher age of sexual 
maturity in improved varieties Gramapriya (179.50 days) 
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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

1 22

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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lay, total egg production and egg weight had been studied 
by Roy et al. (2017) where he observed that RIR chicken 
performed better than Vanaraja and Desi birds. The 
significant difference in egg production and egg weight 
among three genetic groups may be attributed to the 
difference in genetic potential of the birds.

 The study assessed the production performance of 
DR, RIR and Native chicken under intensive system of 
management and found that DR birds showed better 
growth and production performance compare to RIR and 
local Native birds.Based on better performance of DR 
birds under intensive system, the DR birds may be utilized 
to develop the cross with native birds for conducting 
further evaluation of developed cross under backyard 
poultry farming.
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ABSTRACT

 Increasing the shelf life of meat and meat products is considered to be an important aspect of achieving success in the meat industry. This 
could be achieved by adopting several preservation techniques including the use of different additives. Five different formulations were prepared 
using combinations of humectants and antioxidants along with a control group. Nuggets were packaged in aerobic packaging and stored at 

th th threfrigerated temperature (4±1 ºC). The parameters were studied on the day 1 and subsequently on the 7 , 15  and 30  day. A significant increase in pH 
and Thiobarbituric Acid Reactive substance found between the control and the treated groups. The moisture percentage was significantly lower 
(P<0.01) in the natural humectants and antioxidants added group. The Total Viable Plate Count revealed a significant increase (P<0.01) in bacterial 

st thload from the 1  to 30  day. Yeast & mold, Coliform, and Staphylococcus aureus were not detected during the entire storage period. Colour profile 
studies revealed a significant increase (P<0.01) in L* and b* values with the progression of storage. Natural antioxidants added nuggets recorded high 

thratings for different sensory parameters. In contrast, the control products were only acceptable up to the 15  day. Therefore, from the present study it 
can be concluded that pork nuggets incorporated with natural humectants and natural antioxidants is considered to be the best formulation in 
improving its shelf life compared to other formulations.

Keywords: Humectants, Antioxidants, Pork, Nuggets, Aerobic packaging
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 Shelf stability of fresh/processed meat and meat 
products are considered to be an important aspect of 
achieving success and growth in meat industry. This could 
be achieved by adopting use of a number of existing 
preservation techniques and other processing aids to 
prevent the microbial spoilage of meat and meat products. 
The primary source of contamination in any kind of meat 
or food product is the free water which can be made unavailable 
by use of humectants thus stabilizing the moisture content 
and reducing the water activity (aw) of the product. 
Considering the adverse effects of chemical additives on 
human health and sensory qualities, the present trends in 
consumer acceptability indicate a preference for natural 
products, which are safer and healthier than synthetic ones 
(Rajalakshmi and Narasimhan, 1996). A number of synthetic 
humectants are now available in market but their 
incorporation is not preferred in meat and meat products 
due to their residual effect and reduced consumer preference.

 Minced meats undergo oxidative changes and 
develop rancidity more quickly than intact muscle as 
grinding exposes more muscle surface to air and allows 
microbial contamination readily (Mitsumoto et al., 2005). 
The use of natural antioxidants are more supported than the 
synthetic ones primarily because of the presence of 

phenolic compounds, a potent factor in preventing lipid 
oxidation, besides they don’t require any safety tests 
before their incorporation into food stuff.

 Considering the above facts, the present work was 
undertaken to study the physico-chemical, microbiological 
and shelf-life of pork nuggets prepared by incorporating 
humectants and antioxidants and then packaged with 
aerobic packaging and stored under refrigeration (4±1 °C) 
temperature.

MATERIALS AND METHODS

 The pork nuggets incorporated with humectants and 
antioxidants were prepared according to the basic recipe 
(Table 1). The pork utilised in the present study was 
obtained from the Pork Processing Plant, College of 
Veterinary Science, Khanapara, of 7-8 months old 
Hampshire local cross bred of 70-85 kg live weight. The 
present research work was approved by the Institutional 
Ethics Committee of the Assam Agricultural University 
vide approval number: 770/ac/CPCSEA/FVSc/AAU/ 
IAEC/16-17/416 dated 30.07.2016. The lean pork and fat 
were cut into small cubes of 2-3 cm, packaged in food-
grade polyethylene bags, and kept at a temperature of -20 
°C until further use. The pork lean was minced twice in a 
mechanical meat mincer by passing through a 6 mm pore 
size plate and the fat cubes were melted aseptically in a pan *Corresponding author: drprotiva86@gmail.com
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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
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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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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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