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 With increasing affinity towards pet led to increased 
demand of high-quality diets among pet owners, leading to 
rapid growth of pet food industry. Protein sources 
constitute the key component of canine diets as they 
contain essential amino acids as well as nonessential 
amino acids required for energy, muscle deposition and 
metabolic functions of the body. The quantity of protein 
which is required by a dog is age-dependent. Various 
commercial dry dog foods available use several protein 
rich ingredients of diverse qualities like meat and bone 
meals, poultry by-product meals, and soybean meal and 
are too expensive. Plant-based protein sources are less 
studied for their inclusion in dog food with respect to their 
digestibility of nutrients.

 Pulses wastes and peas can also be cost-effective 
alternative protein sources in dog’s diet, as they contain all 
the required levels of essential amino acids. Pulses 
generally have a 50-plus year history in the pet food 
industry, helping to provide many pets with a healthy and 
well-balanced diet when included in properly formulated 
food. Pulses can be ‘powerhouse ingredients’ for pet food, 
when formulated appropriately (Berry, 2019). However, 
relatively less data are available on the nutrient 
digestibility of plant-based protein sources by companion 
animals. Keeping in mind the above facts, this study was 
planned to in vitro evaluate the dal churi in dog diet.

MATERIALS AND METHODS

 Dal churi used in this study was used as protein 
source as it contained almost 18% crude protein. Diets 
were formulated for puppy stage of dogs as per AAFCO 
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(2014) specifications containing 22.5 % CP, 8.5 % EE, 
1.2% calcium and 1% phosphorus and energy density of 
3500 kcal ME/kg as per ICAR (2013). Chemical composition 
of different diets and samples of in vitro studies were 
analyzed for proximate principles, phosphorus (AOAC, 
2005) and calcium (Talapatra et al.,1940).

 Three diets were formulated using dal churi (DC) at 
0, 5 and 10% level and applied to different processing 
techniques viz. raw, boiling and extrusion. Raw diets were 
formulated using dried ingredients which were kept 
overnight in hot air oven at 90 °C.For boiled diets, 100 g 
dried diets were weighed and boiled with 300 mL of water 
for 15 minutes, cooled and analysed. For formulating the 
extruded diets, all the ingredients were ground and mixed 
as per required level and analysed. Aflatoxin estimation of 
extruded feeds was done using Fluorometer.

 In vitro method as validated by Biagi et al. (2016) 
was used with slight modifications such as nylon bags 
were used for collection of residue. Oven dried sample was 
finely ground (<1mm particle size) for in vitro digestion 
studies. Digested samples were collected in nylon bags, 
washed and oven dried at 65 °C for further analysis.

Gastric digestion simulation: 10 g sample of diet and 400 
ml of a pepsin-HCl solution (HCl 0.075N; pepsin 2 g/L) 
containing gastric lipase (1 g/L) were incubated in labeled 
1 L bottle in a bench top orbital shaking water bath at 39 °C 
for 2 h.

Small intestine digestion simulation: The pH of the 
above mix was adjusted to 7.5 using 1N NaOH solution. 
Bile salts (Cholic acid-Deoxycholic acid sodium salt 
mixture) at a final concentration of 25 g/L and 400 ml of a *Corresponding author: udeybirchahal@gmail.com

NUTRITIONAL ASSESSMENT OF DAL CHURI IN DOG FOOD

MOHNEET KAUR, UDEYBIR SINGH*, A.P.S. SETHI, HANEET KAUR and O.P. MALAV
Department of Animal Nutrition, College of Veterinary Science

Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana-141004, India

Received: 30.12.2020; Accepted: 22.04.2021

ABSTRACT
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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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pancreatin solution were added to each bottle. Finally, the 
bottles were placed in a bench top orbital shaking water 
bath at 39 °C for 4 h. For collection of the undigested 
fraction, nylon bags were properly washed and oven dried 
at 65 °C. The dried weight of nylon bags were recorded and 
analysed. Nutrient digestibility was calculated with the 
following equation:

Nurtient digestibility = 100 - {[nutrient % in residue × (100 
- diet digestibility)]/nutrient % in diet}

 The data were subjected to statistical analysis using 
One-way ANOVA in Software Package for Social Sciences 
(SPSS, version 25.0). The treatment means were compared 
by Duncan’s Multiple Ranged Test (Duncan, 1995) at 5 % 
level of significance.

RESULTS AND DISCUSSION

Chemical composition of raw diet: The analyzed value 
of control group and feed containing 5% and 10% dal churi 
subjected to different processing techniques were as per 
the requirement (Table 1). It was observed that on boiling, 
both ether extract and crude fiber decreased in diets. Ether 
extract may be reduced due to the diffusion of liquids into 
water; however, crude fiber content reduction after boiling 
may be due to softening of fiber fraction during boiling.

In vitro nutrient digestibility of control dog feed using 
different processing techniques: In vitro nutrient 
digestibility of control feed (Table 2) using different 
processing techniques (raw, boiling and extrusion) 
discovered that dry matter digestibility (DMD) and organic 
matter digestibility (OMD) of boiled feed was significantly 
(P<0.05) higher than raw feed, however, it was significantly 
lower than that of extruded feed. No significant difference 
was observed in crude protein digestibility (CPD) among 
different processing techniques. Boiled feeds had 
significantly (P<0.05) lower ether extract digestibility 
than raw and extruded diets, while no significant 
difference was observed in ether extract digestibility 
(EED) of raw and extruded diets. These results indicated 
that extrusion of feed improved the in vitro digestibility of 

nutrients.

In vitro nutrient digestibility of different levels Dal 
churi based dog feeds using different processing 
techniques: Nutrient digestibility of feed containing 5% 
DC is depicted in table 4. DMD of boiled feed containing 
5% DC was significantly (P<0.05) higher (84.90%) than 
raw diet (64.83%) and lower (P<0.05) than extruded 
(89.15%) diet. CPD of extruded diets (91.57%) was best 
(P<0.05) but was comparable with boiled feed (90.69 %). 
EED was lowest (P<0.05) in case of boiled diets, but non-
significant (P<0.05) difference was found in EED of raw 
and extruded diets. OMD of boiled (84.90%) and extruded 
feed (89.29%) had non-significant difference while it was 
lowest (P<0.05) in raw feeds.

 In vitro digestibility of nutrients of DC based dog 
feed at 10% supplementation level subjected to different 
processing techniques (e.g. dried, boiled and extruded) is 
presented in table 3. Highest (P<0.05) DMD, CPD and 
OMD was observed in case of extruded diets and lowest 
(P<0.05) in case of raw diet. Boiled feed had DMD, CPD 
and OMD higher than raw and lower than extruded diet, 
Tran et al. (2008) reported that the extrusion process 
increases protein digestibility. There was non-significant 
(P<0.05) difference between EED of raw and extruded diet 
but declined (P<0.05) after boiling.

In vitro digestibility (%) of nutrients irrespective of 
processing techniques and level of dal churi used in the 
dog feed: In vitro digestibility of nutrients irrespective of 
processing techniques (raw, boiled and extruded) and level 
of dal churi (0, 5 and 10 %) used in the dog feed is 
presented in table 4. DMD, CPD and OMD irrespective of 
the processing technique used, improved significantly 
(P<0.01) after extrusion of diet. DMD, CPD and OMD of 
boiled diet was higher (P<0.01) than raw diets but lower 
(P<0.01) than extruded diets. In vitro protein digestibility 
(IVPD) was reported to increase significantly after 
cooking (Park et al., 2010 and Drulyte and Orlein, 2019). 
Extrusion increased in vitro protein digestibility as 
compared to other processing method e.g. dehulling or 

Table 1

Analyzed chemical composition of formulated dog diets (DM basis)

 Raw Diets Boiled Diets Extruded Diets

 Control 5% DC 10% DC Control 5% DC 10% DC Control 5% DC 10% DC

Chemical composition (% DM basis)

Crude Protein 23.18 23.19 22.75 22.75 23.63  23.63 23.18 22.97  22.75

Ether Extract 7.42 8.65  8.59  3.40 5.70  5.90  6.10 8.48  8.60

Crude Fiber 3.80 4.50  5.24  3.50 4.24  5.10  3.70 4.26  4.90

Total Ash 7.60 6.60  7.55  7.56 6.90  7.42  7.32 6.95  7.03

Organic Matter 92.40 93.40 92.45  92.44 93.10  92.58  92.68 93.05  92.97
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soaking (Alonso et al., 2000). Lankhorst et al. (2007) 
reported that extrusion of canine diets at temperatures of 
110, 130 and 150 °C caused no reduction in digestibilities 
of CP and AA, however it increased the digestibility of 
starch.

 Ether extract digestibility (EED) remained unaffected 

after extrusion. These findings are in covenant to the findings 

of Biagi et al. (2016) who reported the ether extract 

digestibility of extruded dog food ranges between 93 and 

99%. However, EE digestibility of boiled feed (79.96%) 

was significantly (P<0.01) lower than both, raw and 

extruded feed. Hur et al. (2014) reported that in in vitro 

human digestion model, total lipid digestibility was lower 

in the boiled samples as compared to microwave and oven 

cooked samples.

 The effect of dal churi level on nutrient digestibility, 
irrespective of processing methods showed non-significant 

(P<0.01) difference in DMD and CPD of diets with 5 and 
10% DC inclusion level. DMD and CPD at 0% DC 
supplementation level (P<0.01) was significantly higher 
than both 5 and 10% DC supplementation group. 
Burkhalter et al. (2001) reported that including soybean 
hulls as fiber source, decreases (P<0.05) the digestibility 
of the nutrients which could be the reason of decreased 
digestibility. Supplementation of dal churi in the dog food 
showed non-significant (P<0.01) difference to ether 
extract digestibility. OMD for 0% DC inclusion level 
(P<0.01) was highest (87.44 %). OMD decreased (P<0.01) 
linearly with increase in dal churi level in the dog diet. 
Fahey et al. (1992) also observed that the DM, OM and 
total dietary fiber digestibility coefficients decreased as 
the hulls were added to the food.

 Aflatoxin content of dal churi was 30 ppb. Lowest 
aflatoxin content (5.7 ppb) was found in control diet. 
Aflatoxin content of feed with 5% dal churi was 18 ppb 

Table 3

In vitro nutrient digestibility of Dal churi based dog feeds at different levels using different processing techniques

Nutrient Digestibility (%) 5% Dal churi 10% Dal churi

 Raw  Boiled Extruded P-value Raw Boiled Extruded P-value
a b c a b cDry Matter 64.83  84.90  89.15  0.001 68.64  77.84  88.83  0.000
a ab b a b cCrude Protein 87.21  90.69  91.57  0.069 87.08  89.07  92.65  0.004
b a b b a bEther Extract 91.96  88.47  93.95  0.021 91.28  85.42  93.83  0.011
a b b a b cOrganic Matter 64.99  84.90  89.29  0.001 64.01  77.84  89.28  0.000

a,b,c Means bearing different superscripts in a row differ significantly (P<0.05)

Table 5

Effect of processing technique used and level of dal churi in the feed on in vitro digestibility (%) of nutrients

1 2Nutrients Processing technique  (P) Level of dal churi , % (L) PSE P-value

 Raw Boiled Extruded 0 5 10.0  P L P×L
a b c B A ADM  71.31  82.25  90.06  85.56  79.63  78.44  0.39 <0.001 <0.001 <0.001
a b c B A ACP 88.15  90.45  92.28  91.45  89.83  89.60  0.37 <0.001 0.013 0.127
b a bEE 92.47  85.75  94.23  90.81 91.46 90.18 0.68 <0.001 0.443 0.085
a b c C B AOM 71.12  83.14  89.95  87.44  79.73  77.05  0.40 <0.001 <0.001 <0.001

a,b,c1: Irrespective of level of dal churi in the diet; 2: Irrespective of processing technique; Means with different superscripts  for different 
A,B,Cprocessing techniques and superscripts  for different levels of dal churi with  in a row differ significantly; PSE:Pooled standard error

Table 2

In vitro nutrient digestibility of control feed using different processing techniques

Nutrient digestibility (%) Control diet P-value

 Raw Boiled Extruded
a b cDry Matter 80.46  84.01  92.20  0.001

Crude Protein 90.16 91.59 92.80 0.145
b a bEther Extract 94.18  83.34  94.92  0.032
a b cOrganic Matter 84.38  86.68  91.27  0.002

a,b,c Means bearing different superscripts in a row differ significantly (P<0.05)
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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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pancreatin solution were added to each bottle. Finally, the 
bottles were placed in a bench top orbital shaking water 
bath at 39 °C for 4 h. For collection of the undigested 
fraction, nylon bags were properly washed and oven dried 
at 65 °C. The dried weight of nylon bags were recorded and 
analysed. Nutrient digestibility was calculated with the 
following equation:

Nurtient digestibility = 100 - {[nutrient % in residue × (100 
- diet digestibility)]/nutrient % in diet}

 The data were subjected to statistical analysis using 
One-way ANOVA in Software Package for Social Sciences 
(SPSS, version 25.0). The treatment means were compared 
by Duncan’s Multiple Ranged Test (Duncan, 1995) at 5 % 
level of significance.

RESULTS AND DISCUSSION

Chemical composition of raw diet: The analyzed value 
of control group and feed containing 5% and 10% dal churi 
subjected to different processing techniques were as per 
the requirement (Table 1). It was observed that on boiling, 
both ether extract and crude fiber decreased in diets. Ether 
extract may be reduced due to the diffusion of liquids into 
water; however, crude fiber content reduction after boiling 
may be due to softening of fiber fraction during boiling.

In vitro nutrient digestibility of control dog feed using 
different processing techniques: In vitro nutrient 
digestibility of control feed (Table 2) using different 
processing techniques (raw, boiling and extrusion) 
discovered that dry matter digestibility (DMD) and organic 
matter digestibility (OMD) of boiled feed was significantly 
(P<0.05) higher than raw feed, however, it was significantly 
lower than that of extruded feed. No significant difference 
was observed in crude protein digestibility (CPD) among 
different processing techniques. Boiled feeds had 
significantly (P<0.05) lower ether extract digestibility 
than raw and extruded diets, while no significant 
difference was observed in ether extract digestibility 
(EED) of raw and extruded diets. These results indicated 
that extrusion of feed improved the in vitro digestibility of 

nutrients.

In vitro nutrient digestibility of different levels Dal 
churi based dog feeds using different processing 
techniques: Nutrient digestibility of feed containing 5% 
DC is depicted in table 4. DMD of boiled feed containing 
5% DC was significantly (P<0.05) higher (84.90%) than 
raw diet (64.83%) and lower (P<0.05) than extruded 
(89.15%) diet. CPD of extruded diets (91.57%) was best 
(P<0.05) but was comparable with boiled feed (90.69 %). 
EED was lowest (P<0.05) in case of boiled diets, but non-
significant (P<0.05) difference was found in EED of raw 
and extruded diets. OMD of boiled (84.90%) and extruded 
feed (89.29%) had non-significant difference while it was 
lowest (P<0.05) in raw feeds.

 In vitro digestibility of nutrients of DC based dog 
feed at 10% supplementation level subjected to different 
processing techniques (e.g. dried, boiled and extruded) is 
presented in table 3. Highest (P<0.05) DMD, CPD and 
OMD was observed in case of extruded diets and lowest 
(P<0.05) in case of raw diet. Boiled feed had DMD, CPD 
and OMD higher than raw and lower than extruded diet, 
Tran et al. (2008) reported that the extrusion process 
increases protein digestibility. There was non-significant 
(P<0.05) difference between EED of raw and extruded diet 
but declined (P<0.05) after boiling.

In vitro digestibility (%) of nutrients irrespective of 
processing techniques and level of dal churi used in the 
dog feed: In vitro digestibility of nutrients irrespective of 
processing techniques (raw, boiled and extruded) and level 
of dal churi (0, 5 and 10 %) used in the dog feed is 
presented in table 4. DMD, CPD and OMD irrespective of 
the processing technique used, improved significantly 
(P<0.01) after extrusion of diet. DMD, CPD and OMD of 
boiled diet was higher (P<0.01) than raw diets but lower 
(P<0.01) than extruded diets. In vitro protein digestibility 
(IVPD) was reported to increase significantly after 
cooking (Park et al., 2010 and Drulyte and Orlein, 2019). 
Extrusion increased in vitro protein digestibility as 
compared to other processing method e.g. dehulling or 

Table 1

Analyzed chemical composition of formulated dog diets (DM basis)

 Raw Diets Boiled Diets Extruded Diets

 Control 5% DC 10% DC Control 5% DC 10% DC Control 5% DC 10% DC

Chemical composition (% DM basis)

Crude Protein 23.18 23.19 22.75 22.75 23.63  23.63 23.18 22.97  22.75

Ether Extract 7.42 8.65  8.59  3.40 5.70  5.90  6.10 8.48  8.60

Crude Fiber 3.80 4.50  5.24  3.50 4.24  5.10  3.70 4.26  4.90

Total Ash 7.60 6.60  7.55  7.56 6.90  7.42  7.32 6.95  7.03

Organic Matter 92.40 93.40 92.45  92.44 93.10  92.58  92.68 93.05  92.97
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soaking (Alonso et al., 2000). Lankhorst et al. (2007) 
reported that extrusion of canine diets at temperatures of 
110, 130 and 150 °C caused no reduction in digestibilities 
of CP and AA, however it increased the digestibility of 
starch.

 Ether extract digestibility (EED) remained unaffected 

after extrusion. These findings are in covenant to the findings 

of Biagi et al. (2016) who reported the ether extract 

digestibility of extruded dog food ranges between 93 and 

99%. However, EE digestibility of boiled feed (79.96%) 

was significantly (P<0.01) lower than both, raw and 

extruded feed. Hur et al. (2014) reported that in in vitro 

human digestion model, total lipid digestibility was lower 

in the boiled samples as compared to microwave and oven 

cooked samples.

 The effect of dal churi level on nutrient digestibility, 
irrespective of processing methods showed non-significant 

(P<0.01) difference in DMD and CPD of diets with 5 and 
10% DC inclusion level. DMD and CPD at 0% DC 
supplementation level (P<0.01) was significantly higher 
than both 5 and 10% DC supplementation group. 
Burkhalter et al. (2001) reported that including soybean 
hulls as fiber source, decreases (P<0.05) the digestibility 
of the nutrients which could be the reason of decreased 
digestibility. Supplementation of dal churi in the dog food 
showed non-significant (P<0.01) difference to ether 
extract digestibility. OMD for 0% DC inclusion level 
(P<0.01) was highest (87.44 %). OMD decreased (P<0.01) 
linearly with increase in dal churi level in the dog diet. 
Fahey et al. (1992) also observed that the DM, OM and 
total dietary fiber digestibility coefficients decreased as 
the hulls were added to the food.

 Aflatoxin content of dal churi was 30 ppb. Lowest 
aflatoxin content (5.7 ppb) was found in control diet. 
Aflatoxin content of feed with 5% dal churi was 18 ppb 

Table 3

In vitro nutrient digestibility of Dal churi based dog feeds at different levels using different processing techniques

Nutrient Digestibility (%) 5% Dal churi 10% Dal churi

 Raw  Boiled Extruded P-value Raw Boiled Extruded P-value
a b c a b cDry Matter 64.83  84.90  89.15  0.001 68.64  77.84  88.83  0.000
a ab b a b cCrude Protein 87.21  90.69  91.57  0.069 87.08  89.07  92.65  0.004
b a b b a bEther Extract 91.96  88.47  93.95  0.021 91.28  85.42  93.83  0.011
a b b a b cOrganic Matter 64.99  84.90  89.29  0.001 64.01  77.84  89.28  0.000

a,b,c Means bearing different superscripts in a row differ significantly (P<0.05)

Table 5

Effect of processing technique used and level of dal churi in the feed on in vitro digestibility (%) of nutrients

1 2Nutrients Processing technique  (P) Level of dal churi , % (L) PSE P-value

 Raw Boiled Extruded 0 5 10.0  P L P×L
a b c B A ADM  71.31  82.25  90.06  85.56  79.63  78.44  0.39 <0.001 <0.001 <0.001
a b c B A ACP 88.15  90.45  92.28  91.45  89.83  89.60  0.37 <0.001 0.013 0.127
b a bEE 92.47  85.75  94.23  90.81 91.46 90.18 0.68 <0.001 0.443 0.085
a b c C B AOM 71.12  83.14  89.95  87.44  79.73  77.05  0.40 <0.001 <0.001 <0.001

a,b,c1: Irrespective of level of dal churi in the diet; 2: Irrespective of processing technique; Means with different superscripts  for different 
A,B,Cprocessing techniques and superscripts  for different levels of dal churi with  in a row differ significantly; PSE:Pooled standard error

Table 2

In vitro nutrient digestibility of control feed using different processing techniques

Nutrient digestibility (%) Control diet P-value

 Raw Boiled Extruded
a b cDry Matter 80.46  84.01  92.20  0.001

Crude Protein 90.16 91.59 92.80 0.145
b a bEther Extract 94.18  83.34  94.92  0.032
a b cOrganic Matter 84.38  86.68  91.27  0.002

a,b,c Means bearing different superscripts in a row differ significantly (P<0.05)
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which was within the permissible limits as per Food and 
Drug Administration.

CONCLUSIONS

 It was concluded that extrusion improves the 
digestibility of nutrients in dog diet and in vitro studies 
shows that Dal churi can be incorporated into the dog’s diet 
up to 5% level.
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 In bovine species, affections of respiratory system 
are one of the major causes of mortality (Patrick, 2009). 
Respiratory disease complex is a multi-factorial syndrome 
and develops as a result of complex interaction between 
host, environmental factors and pathogen (Duff and 
Galyean, 2007). Primarily, a virus modulates the host 
defence mechanism and thereby allows the colonisation of 
secondary invader bacteria in respiratory tract. Pasteurella 
multocida (P. multocida) is one of the primary bacterial 
pathogens involved in such clinical syndromes (Welsh et 
al., 2004). It causes widespread damage in the body, 
particularly in respiratory system. Besides, routine 
bacterial culture methods, molecular techniques such as 
polymerase chain reaction (PCR) and other important 
ancillary techniques such as immunohistochemistry (IHC) 
play an important role in diagnosis of bacterial infections. 
The IHC not only detects the antigen, but also unfurls the 
site of bacterial localization. It can also be used as a 
potential tool to study pathogenesis of a disease. Keeping 
above in view, the present study was undertaken to 
describe the pathological lesions and detection of P. 
multocida antigen in the lungs of dead bovines with history 
of respiratory illness.

MATERIALS AND METHODS

 The present study was conducted on eighteen (18) 
bovine carcasses that were presented to the Department of 
Veterinary Pathology, College of Veterinary Sciences, 
Lala Lajpat Rai University of Veterinary and Animal 
Sciences (LUVAS), Hisar for post-mortem examination 
during the period from August, 2018 to February, 2019. 
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The animals from the field cases with respiratory signs or 
suspected for pasteurellosis were included in this study. 
The lungs were thoroughly examined and gross lesions 
were recorded. The tissue samples of the lungs were 
collected and fixed in 10% neutral buffered formalin for 
further histopathological and immunohistochemical 
studies. The tissues were routinely processed and embedded 
in the paraffin. Thereafter, paraffin embedded tissues were 
cut into sections of 4 µm thickness and stained with 
haematoxylin and eosin (H & E) as per the conventional 
method (Luna, 1968).

 The immunohistochemical staining was also done in 
formalin fixed paraffin embedded tissue sections. The IHC 
was carried out with standard procedure as described 
earlier by Bhat et al. (2016). For IHC, 4 µm sections were 
mounted on 3-Aminopropyl-triethoxy-silane coated 
slides. Briefly, the sections were deparaffinized in the 
xylene and then rehydrated through descending grades of 
ethanol. The antigen retrieval was carried out by heating 
the sections dipped in 0.01 M citrate buffer (pH: 6.0) in the 
microwave oven at 800 W for 30 minutes (15 cycles of 2 
minutes each). Endogenous peroxidase was blocked by 
3% hydrogen peroxide prepared in the absolute methanol 
for 60 minutes. The sections were incubated with mouse 
raised anti- P. multocida B:2 hyperimmune sera used in 
1:2500 dilution and kept at 4 °C overnight. Thereafter, 
sections were incubated with secondary antibody and 
extravidin peroxidase (1:20 dilutions) (Sigma Aldrich) for 
30 minutes each at 37 °C. The sections were washed thrice 
for 5 minutes each with the phosphate buffered saline (pH: 
7.2-7.4) in between consecutive steps from antigen *Corresponding author: diwakarsinghrana25@gmail.com
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 Respiratory affections are important causes of mortality in bovines. Pasteurella multocida is one of the major bacterial pathogens isolated 
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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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