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 Anestrous is a condition when the female does not 
exhibit regular estrous cycle due to insufficient GnRH 
release from the hypothalamus to stimulate and maintain 
gonadotropin secretion. The ovaries are relatively inactive 
and neither ovulatory follicles nor corpus luteum are 
present. In fact, post-partum anestrous is the lack of estrous 
signs (with estrous detection) within 60 days after calving, 
while normal cows show estrous signs in exactly same 
conditions after calving (Madhuri et al., 2017). Numbers 
of estrous synchronization protocols  are available in cattle 
based on the use of various hormones like progesterone, 

PGF  and their various combinations with other hormones 2

like estrogen and gonadotrophin releasing hormones 
(Islam, 2011). In addition, some estrous synchronization 
protocols (progestin-based protocols) can induce a 
proportion of anestrous cows to begin estrous cycle. The 
study was aimed to study the efficacy of Modified Co-
synch plus protocol and Modified Co-synch plus protocol 
with progesterone for estrous induction in Anestrus 
Sahiwal cattle.

MATERIALS AND METHODS

Selection of Animal: Eighteen true anestrus Sahiwal cows 
of Rewa district Madhya Pradesh aged between 3-5 years 
were selected. The animals which were selected were 
having the history of normal parturition and there were no 
signs of pathological condition of the reproductive organs. 
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Ovarian screening by manual two rectal examinations 10 
day interval was done to ensure absence of any palpable 
structure on either of the ovary (Corpus luteum or 
follicles). The selected cows were randomly divided into 
three Groups with six animals in each Group. All three 
Groups of animals were administered with the three 
different estrus induction protocols by using a combination 
of hormonal preparations as described below.

Group-1 (Co-Synch Protocol): The cows in this Group 

were administered GnRH (Buserelin acetate 10 g, i.m) on 

day 0, PGF  (cloprostenol, 500 g, i.m) on day 7th and 2

(Buserelinacetate, 10 g, i.m) on day 9th. Thereafter, 

detection of estrus and artificial insemination was done.

Group-2 (Modified Co-synch plus protocol): The cows 
in this Group were administered with eCG (equine serum 
gonadotropin) (400 IU i.m) on 3rd days before the first 

GnRH, GnRH (Buserelin acetate, 10 g, i.m) on day 0, 

PGF  (cloprostenol, 500 g, i.m) on day 7th, and hCG 2

(human chorionic gonadotrophin) (2000 IU i.m) on day 
9th. Thereafter detection of estrus and artificial insemination 
was done.

Group-3 (Modified Co-Synch plus Protocol with 
progesterone): The cows in this Group were administered 
with eCG (400 IU i.m) on 3 days before the first GnRH, 

GnRH on day 0, prostaglandin F  (PGF ) (cloprostenol, 2alpha 2
*Corresponding author: jituivri@gmail.com

STUDY ON EFFICACY OF MODIFIED CO-SYNCH PROTOCOL FOR ESTRUS INDUCTION IN 
SAHIWAL COWS

1 1 2 3ANIL PRATAP SINGH, A.P. SINGH , J.S. RAJORIYA *, B.K. OJHA , A.K. SINGH ,
4 1A. RAJE  and CHANDAN SINGH

Veterinary Assistant Surgeon, Department of Animal Husbandry, Rewa-486001 (M.P.)
1 2Department of Veterinary Gynaecology and Obstetrics, Department of Animal Nutrition,

3 4Department of Veterinary Physiology and Biochemistry, Department of Veterinary Pharmacology and Toxicology,
College of Veterinary Science and Animal Husbandry, Rewa-486001, NDVSU, Jabalpur (MP), India

Received: 18.10.2022; Accepted: 10.01.2023

ABSTRACT

 Anestrous is a condition when the female does not exhibit regular estrous cycle, due to insufficient Gonadotrophin releasing hormone release 
from the hypothalamus to stimulate and maintain gonadotropin secretion. In present study different hormonal protocols were used to test the 
reproductive response in anestrus Sahiwal cows. Eighteen true anestrus Sahiwal cows of Rewa district aged between 3-5 years were selected and 
divided into the three groups each containing six animals. The selected animals were grouped as: Group-1 (Co-Synch Protocol), Group-2 (Modified 
Co-Synch plus protocol),Group-3 (Modified Co-Synch plus protocol with progesterone). Number of animals that shows estrus signs were 3, 4 and 6 
in  Group-1, Group-2 and Group-3, respectively. Conception rate was 66.66, 75.00 and 83.33% in Group-1, Group-2 and Group-3, respectively. 
Within the groups, serum estrogen level was significantly (p<0.05) higher on the day 9 for all groups. Serum progesterone level was significantly 
(p<0.05) higher on the day 18 onwards in Group-1 and Group-2, while in  Group -3, Serum progesterone level was significantly (p<0.05) higher on 
the day 7.

Keywords: Anestrus, Estrus induction, Fertility response, Hormone

How to cite: Singh, A.P., Singh, A.P., Rajoriya, J.S., Ojha, B.K., Singh, A.K., Raje, A. and Singh, C. (2023). Study on efficacy of 
modified co-synch protocol for estrus inductionin Sahiwal cows. Haryana Vet. 62(SI-2): 69-72.

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 Parasitology, College of Veterinary Sciences, LUVAS, 
Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Corresponding author: vetsirohi@rediffmail.com

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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500 g, i.m) on day 7th, and human chorionic gonadotropin 

(hCG) (2000 IU i.m) on day 9th. Additionally, a progesterone 
device (TRIUB) was inserted in vagina on day 0 and was 
kept in situ for 7 days and removed on day 7 of the protocol. 
Due to the unpredictable nature of ovulation timing, such 
treatment protocols require at least two inseminations to 
achieve adequate conception rates (Barile et al., 2001).

Estrus Detection and AI: The estrus signs showed by the 
individual animal were recorded during morning and 
evening hours for confirmation of onset of estrus. The 
onset of estrus in cows was detected by cervico vaginal 
discharge and per-rectal examination by Gunasekaran 
(1998) method. Gunasekaran (1998) suggested that 
uterine tone and turgid or coiled cornuae on rectal 
palpation could be used for confirmation of estrus. Cows in 
estrous were inseminated with frozen semen after 12h of 
estrous and for co-synchanimal were inseminated at the 
time of second injection of GnRH.

Pregnancy Diagnosis: Pregnancy diagnosis in cows of all 
groups was done on day 60 post-insemination by per-rectal 
examination.

Conception Rate: Conception rate after A.I (artificial 
insemination) was calculated as number of cows 
conceived at A.I. out of all animals inseminated and over 
all conception rate was calculated as number of cows 
conceived at A.I. and subsequent AI in next cycle out of all 
animals inseminated.

Blood Collection and Storage: Blood samples were 
collected by jugular venipuncture on day -3, 0, 7, 9, 18 and 
28. Serum sample for hormonal analysis is taken in plain 
sterile glass tube. Serum was separated from plain tube by 
centrifugation at 3000 rpm for 10 minutes and stored at 
-20 ºC until.

Serum Progesterone Estimation by ELISA: Serum 
progesterone concentration (ng/ml) was estimated on -3, 
7th, 9th, 18th and 28th day after start of treatment for 
confirming the result obtained on gynaeco-clinical 
examination. The results of progesterone assay were also 
correlated with the fertility response to treatment. The 
quantitative determination of progesterone concentration 
in serum was performed by Pg (Progesterone) ELISA 
(Elabscience) kits.

Serum Estrogen Estimation by ELISA: Serum Estrogen 
was estimated on -3,7th, 9th, 18th and 28th day after start 
of treatment for confirming the result obtained on 
gynaeco-clinical examination. by QuicKey Pro Mouse E2 
(Estradiol) ELISA Kit (Elabscience). The data was 
analyzed using standard statistical procedure as per 
(Snedecor and Cochran, 1994).

RESULTS AND DISCUSSION

Estrus detection: The animal exhibited the estrus of 
Group-1, Group-2 and Group-3 during experimental 
period has been presented in table no. 3. Estrus efficacy 
(%) was 50.00% in Group-1, 66.66% in Group-2 and 
100.00% in Group-3, respectively. Exhibition of estrus 
was higher in Group-3 as compared to Group-1 and 2.

Pregnancy diagnosis: Pregnancy diagnosis in cows of all 
groups was performed on day 60 post-insemination by per-
rectal examination. In group-1, two animals were found 
pregnant. In group-2, three animals were found pregnant 
and in group-3, five animals were found pregnant.

Estrogen: The change in the mean±S.E. values of serum 
estrogen of Group-1, Group-2 and Goup-3 during 
experimental period has been presented in table no. 2. The 
mean serum estrogen (pg/ml) concentration in Group-1 
were recorded as 3.35±0.49, 4.41±0.72, 8.86±0.64, 
18.01±0.96, 3.88±0.59, 4.78±0.82 on day -3 , 0, 7, 9, 18 
and 28, respectively. The mean serum estrogen (pg/ml) 
concentration in Group-2 were recorded as 4.60±0.45, 
5.27±0.35, 10.87±0.82, 19.17±2.56, 4.75±0.63, 5.12±0.97 
on day -3 , 0, 7, 9, 18 and 28, respectively. The mean serum 
estrogen (pg/ml) concentration in Group-3 were recorded 
as 4.41±0.68, 6.02±0.51, 9.83±0.83, 20.86±1.28, 
4.98±0.57, 5.01±0.58 on day -3 , 0, 7, 9, 18 and 28, 
respectively. In all groups significantly (p<0.05) higher 
concentration of serum estrogen was observed on day 9 
than other days of sampling.While among the groups, 
numerically highest increase in serum estrogen was 
observed in Group-3, on day 9 post treatment. This higher 
estrogen value was due to more number of cyclic cows in 
group 3 than other group. Estrogen is produce by the 
follicles, which located on the ovary, as the follicle grows, 
more estrogen is produced. Itact in positive feedback 
mechanism and responsible for LH surge and ovulation in 
animals. The lack and irregular production of estrogen 
seen in group-3 are consistent with previous studies of 
norgestomet (Gonzalez-Padilla et al., 1975).

Progesterone: The change in the mean±S.E. values of 
serum progesterone of Group-1, Group-2 and Group-3 
during experimental period has been presented in table no. 
02. The mean serum progesterone (ng/ml) concentration in 
Group-1, were recorded as 3.16±0.60, 3.27±0.48, 
3.51±0.56 , 1.67±0.33, 7.17±0.75, 7.67±3.08 on day -3 , 0, 
7, 9, 18 and 28, respectively. In Group-1, significantly 
(p<0.05) higher concentration of serum progesterone was 
observed on day 18 and 28 than other days of sampling. 
The mean serum progesterone (ng/ml) concentration in 
Group-2 were recorded as 3.33±0.71, 3.41±0.58, 
3.53±0.26, 1.58±0.33, 7.33±0.49, 8.11±2.29, on day -3 , 0, 
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7, 9, 18 and 28, respectively. In Group-2 significantly 
(p<0.05) higher concentration of serum progesterone was 
observed on day 18 and 28 than other days of sampling. 
The mean serum progesterone (ng/ml) concentration in 
Group-3 were recorded as 4.03±0.61, 4.11±0.73, 
12.53±1.12, 1.54±0.18, 11.67±0.75, 12.33±1.41 on day -3 
, 0, 7, 9, 18 and 28, respectively. In group-3 significantly 
(p<0.05) higher concentration of serum progesterone was 
observed on day 7 and 28 than other days of sampling. 
Among the groups, the highest increase in serum 
progesterone was observed in Group-3, on day 28 post 
treatment.

 Progesterone level is directly related with functioning 
CL, estrous cycle  control  and fertility  of  the  cow. It is 
responsible for stimulation of cyclicity, follicular 
development and for continuation of pregnancy. In normal 
cyclic animals, progesterone levels were expected to be 
high, during diestrous stage while subsequently should 
alter during estrous stage (Singh and Singh, 2006). Similar 
findings were observed in the present study. The lowest 
mean P4 values in all groups on day 9 were probably because 
animals were cyclic. Constant rise in the concentration 
might be due to the functional activity of corpus luteum 
and the decreasing trend might be due to initiation of 

luteolysis (Hafez, 2008). The mean progesterone levels 

dropped suddenly and significantly after PGF  injection to 2

the basal values in all three treatment Groups at the time of 
AI indicated lysis of progesterone releasing source i.e. CL. 
These levels again increased significantly (p<0.05) post-
AI in all the Groups. This is understandable as the induced 
estrous wasovulatory with the development and maintenance 
of corpus luteum (CL) and also the establishment of 
pregnancy in some animals (Dhami et al., 2015). Mean 
Serum progesterone level on day 18 in Group 3 was 

significantly (P0.05) higher than Group 1 and 2 it may be 

because of more number of pregnant animal in Group 3 
than other Groups after different treatment.

Conception Rate: The conception rates of Group-1, 
Group-2 and Group-3 during experimental period have 
been presented in table no. 3. Conception rate was 66.66 in 
Group-1, 75.00 in Group-2 and 83.33% Group-3. Similarly,  
66.66, 60 and 22.7% conception rate observed by Barolia 
et al. (2016), Amle et al. (2015) and Melendez et al. (2006) 
using Ovosynch protocol. The variation in our finding 
regarding the conception rate might be due to selection of 
animals from different management condition i.e. from 
Gaushala’s, villages, and organized dairy farms. In present 
study, through Cosynch protocol the conception rate was 
somewhat higher than reported by earlier by Barolia et al. 
(2016) (66.66%) and but similar findings were reported by 
Neglia et al. (2003) and Baruselli et al. (2001).

CONCLUSIONS

 Co-synch protocol was found to be effective in 
induction of estrus and pregnancies in Sahiwalcows. 
Modified co-synch protocol was proved to be most 
successful with use of progesterone priming in anestrus 
cows. Highest fertility parameters were recorded in 

Table 1. Mean±S.E. value of Estrogen (pg/ml) by hormonal protocol in anestrus Sahiwal cows

Group Days

 -3 0 7 9 18 28
A A B C A A1. 3.35±0.49  4.41±0.72  8.86±0.64  18.01±0.96  3.88±0.59  4.78±0.82
A A B C A A2. 4.60±0.45  5.27±0.35  10.87±0.82  19.17±2.56  4.75±0.63  5.12±0.97
A A B C A A3. 4.41±0.68  6.02±0.51  9.83±0.83  20.86±1.28  4.98±0.57  5.01±0.58

Means bearing different superscripts (capital letters in row) differ significantly (p< 0.05).

Table 2. Mean±S.E. value of Progesterone (ng/ml) by hormonal protocol in anestrus Sahiwal cows

Group Days

 -3 0 7 9 18 28
A A Aa A Ba Ba1. 3.16±0.48  3.27±0.48  3.51±0.56  1.67±0.33  7.17±0.75  7.67±3.08
A A Aa A Ba Ba2. 3.33±0.71  3.41±0.58  3.53±0.26  1.58±0.33  7.33±0.49  8.11±2.29
B B Cb A Cb Cb3. 4.03±0.61  4.11±0.73  12.53±1.12  1.54±0.18  11.67±0.75  12.33±1.41

Means bearing different superscripts (small letters in column and capital letters in row) differ significantly (p< 0.05)

Table 3. Percent conception rate following AI at induced 
estrus and over all pregnant animals of Group 1, 
Group 2 and Group 3

Group No. of No. of AI done Pregnant Conception
 animals animals in animals animals rate (%)
  comes in
  estrus

1 6 3 3 2 66.66

2 6 4 4 3 75.00

3 6 6 6 5 83.33
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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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500 g, i.m) on day 7th, and human chorionic gonadotropin 

(hCG) (2000 IU i.m) on day 9th. Additionally, a progesterone 
device (TRIUB) was inserted in vagina on day 0 and was 
kept in situ for 7 days and removed on day 7 of the protocol. 
Due to the unpredictable nature of ovulation timing, such 
treatment protocols require at least two inseminations to 
achieve adequate conception rates (Barile et al., 2001).

Estrus Detection and AI: The estrus signs showed by the 
individual animal were recorded during morning and 
evening hours for confirmation of onset of estrus. The 
onset of estrus in cows was detected by cervico vaginal 
discharge and per-rectal examination by Gunasekaran 
(1998) method. Gunasekaran (1998) suggested that 
uterine tone and turgid or coiled cornuae on rectal 
palpation could be used for confirmation of estrus. Cows in 
estrous were inseminated with frozen semen after 12h of 
estrous and for co-synchanimal were inseminated at the 
time of second injection of GnRH.

Pregnancy Diagnosis: Pregnancy diagnosis in cows of all 
groups was done on day 60 post-insemination by per-rectal 
examination.

Conception Rate: Conception rate after A.I (artificial 
insemination) was calculated as number of cows 
conceived at A.I. out of all animals inseminated and over 
all conception rate was calculated as number of cows 
conceived at A.I. and subsequent AI in next cycle out of all 
animals inseminated.

Blood Collection and Storage: Blood samples were 
collected by jugular venipuncture on day -3, 0, 7, 9, 18 and 
28. Serum sample for hormonal analysis is taken in plain 
sterile glass tube. Serum was separated from plain tube by 
centrifugation at 3000 rpm for 10 minutes and stored at 
-20 ºC until.

Serum Progesterone Estimation by ELISA: Serum 
progesterone concentration (ng/ml) was estimated on -3, 
7th, 9th, 18th and 28th day after start of treatment for 
confirming the result obtained on gynaeco-clinical 
examination. The results of progesterone assay were also 
correlated with the fertility response to treatment. The 
quantitative determination of progesterone concentration 
in serum was performed by Pg (Progesterone) ELISA 
(Elabscience) kits.

Serum Estrogen Estimation by ELISA: Serum Estrogen 
was estimated on -3,7th, 9th, 18th and 28th day after start 
of treatment for confirming the result obtained on 
gynaeco-clinical examination. by QuicKey Pro Mouse E2 
(Estradiol) ELISA Kit (Elabscience). The data was 
analyzed using standard statistical procedure as per 
(Snedecor and Cochran, 1994).

RESULTS AND DISCUSSION

Estrus detection: The animal exhibited the estrus of 
Group-1, Group-2 and Group-3 during experimental 
period has been presented in table no. 3. Estrus efficacy 
(%) was 50.00% in Group-1, 66.66% in Group-2 and 
100.00% in Group-3, respectively. Exhibition of estrus 
was higher in Group-3 as compared to Group-1 and 2.

Pregnancy diagnosis: Pregnancy diagnosis in cows of all 
groups was performed on day 60 post-insemination by per-
rectal examination. In group-1, two animals were found 
pregnant. In group-2, three animals were found pregnant 
and in group-3, five animals were found pregnant.

Estrogen: The change in the mean±S.E. values of serum 
estrogen of Group-1, Group-2 and Goup-3 during 
experimental period has been presented in table no. 2. The 
mean serum estrogen (pg/ml) concentration in Group-1 
were recorded as 3.35±0.49, 4.41±0.72, 8.86±0.64, 
18.01±0.96, 3.88±0.59, 4.78±0.82 on day -3 , 0, 7, 9, 18 
and 28, respectively. The mean serum estrogen (pg/ml) 
concentration in Group-2 were recorded as 4.60±0.45, 
5.27±0.35, 10.87±0.82, 19.17±2.56, 4.75±0.63, 5.12±0.97 
on day -3 , 0, 7, 9, 18 and 28, respectively. The mean serum 
estrogen (pg/ml) concentration in Group-3 were recorded 
as 4.41±0.68, 6.02±0.51, 9.83±0.83, 20.86±1.28, 
4.98±0.57, 5.01±0.58 on day -3 , 0, 7, 9, 18 and 28, 
respectively. In all groups significantly (p<0.05) higher 
concentration of serum estrogen was observed on day 9 
than other days of sampling.While among the groups, 
numerically highest increase in serum estrogen was 
observed in Group-3, on day 9 post treatment. This higher 
estrogen value was due to more number of cyclic cows in 
group 3 than other group. Estrogen is produce by the 
follicles, which located on the ovary, as the follicle grows, 
more estrogen is produced. Itact in positive feedback 
mechanism and responsible for LH surge and ovulation in 
animals. The lack and irregular production of estrogen 
seen in group-3 are consistent with previous studies of 
norgestomet (Gonzalez-Padilla et al., 1975).

Progesterone: The change in the mean±S.E. values of 
serum progesterone of Group-1, Group-2 and Group-3 
during experimental period has been presented in table no. 
02. The mean serum progesterone (ng/ml) concentration in 
Group-1, were recorded as 3.16±0.60, 3.27±0.48, 
3.51±0.56 , 1.67±0.33, 7.17±0.75, 7.67±3.08 on day -3 , 0, 
7, 9, 18 and 28, respectively. In Group-1, significantly 
(p<0.05) higher concentration of serum progesterone was 
observed on day 18 and 28 than other days of sampling. 
The mean serum progesterone (ng/ml) concentration in 
Group-2 were recorded as 3.33±0.71, 3.41±0.58, 
3.53±0.26, 1.58±0.33, 7.33±0.49, 8.11±2.29, on day -3 , 0, 
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7, 9, 18 and 28, respectively. In Group-2 significantly 
(p<0.05) higher concentration of serum progesterone was 
observed on day 18 and 28 than other days of sampling. 
The mean serum progesterone (ng/ml) concentration in 
Group-3 were recorded as 4.03±0.61, 4.11±0.73, 
12.53±1.12, 1.54±0.18, 11.67±0.75, 12.33±1.41 on day -3 
, 0, 7, 9, 18 and 28, respectively. In group-3 significantly 
(p<0.05) higher concentration of serum progesterone was 
observed on day 7 and 28 than other days of sampling. 
Among the groups, the highest increase in serum 
progesterone was observed in Group-3, on day 28 post 
treatment.

 Progesterone level is directly related with functioning 
CL, estrous cycle  control  and fertility  of  the  cow. It is 
responsible for stimulation of cyclicity, follicular 
development and for continuation of pregnancy. In normal 
cyclic animals, progesterone levels were expected to be 
high, during diestrous stage while subsequently should 
alter during estrous stage (Singh and Singh, 2006). Similar 
findings were observed in the present study. The lowest 
mean P4 values in all groups on day 9 were probably because 
animals were cyclic. Constant rise in the concentration 
might be due to the functional activity of corpus luteum 
and the decreasing trend might be due to initiation of 

luteolysis (Hafez, 2008). The mean progesterone levels 

dropped suddenly and significantly after PGF  injection to 2

the basal values in all three treatment Groups at the time of 
AI indicated lysis of progesterone releasing source i.e. CL. 
These levels again increased significantly (p<0.05) post-
AI in all the Groups. This is understandable as the induced 
estrous wasovulatory with the development and maintenance 
of corpus luteum (CL) and also the establishment of 
pregnancy in some animals (Dhami et al., 2015). Mean 
Serum progesterone level on day 18 in Group 3 was 

significantly (P0.05) higher than Group 1 and 2 it may be 

because of more number of pregnant animal in Group 3 
than other Groups after different treatment.

Conception Rate: The conception rates of Group-1, 
Group-2 and Group-3 during experimental period have 
been presented in table no. 3. Conception rate was 66.66 in 
Group-1, 75.00 in Group-2 and 83.33% Group-3. Similarly,  
66.66, 60 and 22.7% conception rate observed by Barolia 
et al. (2016), Amle et al. (2015) and Melendez et al. (2006) 
using Ovosynch protocol. The variation in our finding 
regarding the conception rate might be due to selection of 
animals from different management condition i.e. from 
Gaushala’s, villages, and organized dairy farms. In present 
study, through Cosynch protocol the conception rate was 
somewhat higher than reported by earlier by Barolia et al. 
(2016) (66.66%) and but similar findings were reported by 
Neglia et al. (2003) and Baruselli et al. (2001).

CONCLUSIONS

 Co-synch protocol was found to be effective in 
induction of estrus and pregnancies in Sahiwalcows. 
Modified co-synch protocol was proved to be most 
successful with use of progesterone priming in anestrus 
cows. Highest fertility parameters were recorded in 

Table 1. Mean±S.E. value of Estrogen (pg/ml) by hormonal protocol in anestrus Sahiwal cows

Group Days

 -3 0 7 9 18 28
A A B C A A1. 3.35±0.49  4.41±0.72  8.86±0.64  18.01±0.96  3.88±0.59  4.78±0.82
A A B C A A2. 4.60±0.45  5.27±0.35  10.87±0.82  19.17±2.56  4.75±0.63  5.12±0.97
A A B C A A3. 4.41±0.68  6.02±0.51  9.83±0.83  20.86±1.28  4.98±0.57  5.01±0.58

Means bearing different superscripts (capital letters in row) differ significantly (p< 0.05).

Table 2. Mean±S.E. value of Progesterone (ng/ml) by hormonal protocol in anestrus Sahiwal cows

Group Days

 -3 0 7 9 18 28
A A Aa A Ba Ba1. 3.16±0.48  3.27±0.48  3.51±0.56  1.67±0.33  7.17±0.75  7.67±3.08
A A Aa A Ba Ba2. 3.33±0.71  3.41±0.58  3.53±0.26  1.58±0.33  7.33±0.49  8.11±2.29
B B Cb A Cb Cb3. 4.03±0.61  4.11±0.73  12.53±1.12  1.54±0.18  11.67±0.75  12.33±1.41

Means bearing different superscripts (small letters in column and capital letters in row) differ significantly (p< 0.05)

Table 3. Percent conception rate following AI at induced 
estrus and over all pregnant animals of Group 1, 
Group 2 and Group 3

Group No. of No. of AI done Pregnant Conception
 animals animals in animals animals rate (%)
  comes in
  estrus

1 6 3 3 2 66.66

2 6 4 4 3 75.00

3 6 6 6 5 83.33
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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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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 
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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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