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diagnosis of Eimeria species and new methods have been 
developed by Morris and Gasser (2006). Although, 
traditional morphological identification is still useful. . 
The identification was performed by the comparison with 
original parasites and somewhat variations in size of 
oocysts (length and width) might be found, and this 
variation was considered as a common issue by previous 
studies (Hassum and Menezes, 2005; Bhatia et al., 2010). 
Additionally, morphometric variations might be related to 
several factors such as host and parasite metabolism (Long 
and Joyner, 1984).

 The Eimeria species were widespread in the studied 
herd. From thirteen Eimeria species known to found in goats, 
only five were identified in samples from CIRG, Mathura.

 The lower infection frequency observed (P>0.05) in 
adult goats might be due to more developed immunity as 
compared to kids. These results are in good agreement with 
those earlier reported by Bhatia et al. (2010); Chartier and 
Paraud (2012) and Singh et al. (2014). On contrary, Kimbita 
et al. (2009) observed that the majority of infection (67.3%) 
was in adult goats. However, in both the cases adult goats 
might be considered as source of infection for the kids.

 The most prevalent species were Eimeria arloingi, 
E. ninakohlyakimovae and E. hirci in both cases. The E. 
ninakohlyakimovae has been recognized to be more 
pathogenic in goat population (Chartier and Paraud, 2012), 
Eimeria arloingi causes focal mucosal hyperplasia and 
polyp formation, Eimeria caprina causes mucosal 
destruction in both (small and large) intestines and Eimeria 
christenseni and Eimeria hirci are also possibly 
pathogenic (Andrews, 2013). E. ninakohlyakimovae, 
Eimeria arloingi and E. christenseni produced abdominal 
pain, inappetance, bloody diarrhoea and papilloma like 
lesions in the intestine of young kids (Yvore et al., 1980). 
As per most of the earlier reports, healthy goats may resist 
Eimeria infections duly well without establishment of 
clinical signs but stressors might be breaking the host 
parasite relationship leading to economic losses. 
Although, development of  a positive relationship between 
parasites which is in tandem with the role of contamination 
in the acquirement as seen with coccidial as well as 
helminthes parasites (Kanyari, 1993).

 In conclusion, the present results revealed that the 
incidence of coccidiosis was high in goats. This 
information indicates that the regular monitoring of 
Eimeria infection in goat is necessary.

ACKNOWLEDGMENTS

 The authors are highly thankful to the Director and 
incharge, goat unit CIRG, Makhdoom, Farah, Mathura, for 
providing the facilities required for conducting research 

work.

Ethical statement

 The experiment was approved by the Institutional 
Animal Ethics Committee (IAEC) constituted as per the 
article number 13 of the CPCSEA–rules, laid down by 
Government of India.

REFERENCES

 Andrews, A.H. (2013). Some aspects of coccidiosis in sheep and goats. 
Small Rumin. Res. 110: 93-95.

Bhatia, B.B., Pathak, K.M.L. and Juyal, P.D. (2010). Textbook of 
rdVeterinary Parasitology, (3  revised Edn.), Kalyani Publishers, 

pp. 553.

Cavalcante, A.C.R., Teixeira, M., Monteiro, J.P. and Lopesb, C.W.G. 
(2012).  Eimeria species in dairy goats in Brazil. Vet. Parasitol. 
183: 356- 358.

Chartier, C. and  Paraud, C. (2012). Coccidiosis due to Eimeria in sheep 
and goats, a review. Small Rumin. Res. 103: 84- 92.

Eckert, J., Taylor, M., Catchpole. J., Licois, D., Coudert, P. and Bucklar, 
H. (1995). Morphological characteristics of oocysts. In: Eckert, 
J., Braun, R., Shirley, M., Coudert, P. (Edts.), COST 89/820. 
Biotechnology Guidelines of Techniques in Coccidiosis 
Research. Office for Official Publications of the European 
Communities, Luxembourg, pp. 103-119.

Hassum, I.C. and Menezes, R.C.A.A. (2005). Infeccao Natural por 
Especies do Genero Eimeria em Pequenos Ruminantes Criados 
em Dois Municípios do Estado do Rio de Janeiro. Brazi. J. Vet. 
Parasitol. 14: 95-100.

Kanyari, P.W. (1993). The relationship between coccidial and helminth 
infections in sheep and goats in Kenya. Vet. Parasitol. 51: 137-141.

Kimbita, E.N., Silayo, R.S., Mwega, E.D., Mtau, A.T. and Mroso, J.B. 
(2009). Studies on the Eimeria of goats at Magadu Dairy Farm 
SUA, Morogoro, Tanzania. Trop. Anim. Health Prod. 41: 1263-2165.

Levine, N.D. (1985). Veterinary Protozoology. Iowa State University 
Press, Ames, IA, pp. 150-202.

thLivestock census (2019). 20  All India Livestock Census, Dept. of 
Animal Husbandry & Dairying Ministry of Agriculture, GOI.

Long, P.L. and Joyner, L.P. (1984). Problems in the identification of 
species of Eimeria. Protozology. 31: 535-541.

Morris, G.M. and Gasser, R.B. (2006). Biotechnological advances in 
the diagnosis of avian coccidiosis and the analysis of genetic 
variation in Eimeria. Biotechnol. Adv. 24: 590-603.

ndPellerdy, L.P. (1974). Coccidia and Coccidiosis, (2  Edn.), Paul Parey, 
Berlin, pp. 720–794, 959.

 Platzer, B., Prosl, H., Cieslicki, M. and Joachim, A. (2005). Epidemiology 
of Eimeria infections in an Austrian milking sheep flock and 
control with diclazuril. Vet. Parasitol. 129: 1-9.

Singh, A.K., Das, G., Roy, B., Nath, S., Ram Naresh and Kumar, S. 
(2014). Occurence of coccidial infections in goat of Madhya 
Pradesh. Environ. Ecol. 32(4): 1313-1315.

Wang, C.R., Xiao, J.Y., Chena, A.H., Chena, J., Wang, Y., Gao, J.F. and 
Zhub, X.Q. (2010). Prevalence of coccidial infection in sheep 
and goats in northeastern China. Vet. Parasitol. 174: 213-217.

 Yvore, P., Dupre, P., Esnault, A. and  Besnard, J. (1980). Experimental 
coccidiosis in the young goat: parasitic development and 
lesions. Int. Goat Sheep Res. 1: 163-167.

133

 The methane produced by the animals represents an 
energy loss (2–12% of gross energy) to the atmosphere, 
mainly by eructation, where it has a negative impact on the 
climate (Johnson and Johnson, 1995). Flaxseed is an 
oilseed which can be used as a source of high-quality 
protein and fat for ruminants (Neveu et al., 2014). 
Flaxseed added to the diet of lactating dairy cows reduced 
the CH  emissions because they lowered the amount of 4

organic matter that is fermented in the rumen and also 
reduced the activity of the ruminal methanogens and 
protozoal numbers (Beauchemin et al., 2009).

 Besides reducing methane emission, the target of 
rumen manipulation is to improve fibre degradation, 
prevent energy losses and improve the health of dairy 
animals. The systematic study on the effect of flaxseed 
supplementation on rumen microbes, their activity and 
rumen fermentation pattern is not available. Therefore, 
keeping in view the importance of rumen microbial 
population in improving digestibility and health of 
ruminants, the present study was planned to evaluate the 
effect of ground flaxseed supplementation on rumen 
microbial activity in buffalo calves.

 Four apparently healthy fistulated male buffalo 
calves of 2-2.5 years of age and weighing between 200-
250 kg were used in the present study. They were divided 
into control (goup1) and treatment (group 2) groups. Same 
animals were used in both the groups.

 The animals were offered conventional diet with 
roughage to concentrate ratio of 60:40 on DM basis as 
TMR, only once a day  as per ICAR guidelines (2013). The 
animals of group 1 were kept on control diet for 21 days. 
The animals in the treatment group were supplemented 
with ground flaxseed in TMR @ 15% on dry matter basis 
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in concentrate (replacing oil seed cakes) per animal for 21 
days. Rumen liquor samples were collected through rumen 
fistula at 0 hour (before feeding) and at 1, 3, and 6 hours 

nd rd thafter feeding on 22 , 23  and 24  day. Rumen liquor 
samples were physically examined for its colour, odour 
and consistency. pH was determined by portable digital pH 
meter immediately after taking samples. Methylene blue 
reduction time (MBRT) and Sedimentation activity test 
(SAT) were determined by the methods described by 
Gnanaprakasam et al. (1986) and Nicholas and Penn 
(1958), respectively. Data were analyzed by simple ANOVA 
and factorial design (Snedecor and Cochran 1994), by 
using SPSS (2012) version 20 and the differences in means 
were tested by Tukey’s test.

 The data of oral supplementation of TMR (total 
mixed ration) containing flaxseed on physico-chemical 
characteristics of rumen liquor is presented in Table 1. The 
results revealed that the normal rumen liquor in control 
group was greenish to yellow greenish in colour, with 
ammonical odour and viscous to watery consistency. 
However, there was no significant change in colour, odour 
and consistency of rumen liquor in the treatment group 
supplemented with ground flaxseed. Similarly, Singh et al. 
(2019) observed no significant change in physical 
characteristics of rumen liquor in buffalo claves 
supplemented with Yea Sacc1026.

 The pH of rumen liquor in Group I and II varied from 
6.76±0.061 to 7.42±0.068 and 6.41±0.039 to 7.04 ± 0.031, 
respectively. The highest value of pH was observed at 0 
hour and lowest at 3 hour post feeding interval in both the 
groups. The overall mean ruminal pH decreased 
significantly in group II as compared to control group. The 
decrease in pH in group II could be due to the decreased 
levels of ammonia nitrogen and higher levels of total 
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SUMMARY

 The present study was planned to evaluate the effect of ground flaxseed supplementation on physico-chemical characteristics of rumen liquor 

in buffalo calves. The results revealed that there was significant (P0.5) reduction in ruminal pH, values of  methylene blue reduction time and 

sedimentation activity test in animals following supplementation of ground flaxseed in total mixed ration@ 15% on dry matter basis. There was no 
alteration in rumen liquor with respect to changes in colour, odour and consistency. It can be concluded from the present study that following 
supplementation of ground flaxseed, there was significant improvement in normal rumen functions as exhibited by enhanced rumen microbial 
activity.
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

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

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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trus synchronizathod that synchronizes ovulations is 
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study was aimed to evaluate the efficacy of different 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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volatile fatty acids. Similarly Buccioni et al. (2012) 
reported that generally, in spite of the lowering of pH 
values at beads 1 (15% oil content), beads 2 (20% oil 
content) and linseed oil on 4% (DM basis) than control 
within all treatment of flaxseed, the mean of pH values 
remained always within a physiological range (normal 
range of pH between 6.0 and 6.7). Similar were the 
findings of Mruthunjaya et al. (2010) who observed that 
the pH of strained rumen liquor was reported to be 
negatively correlated with concentration of TVFA.

 The results revealed that values of SAT and MBRT 
were highest at 0 hour and lowest at 3 hour postprandial in 
both the groups. Similar findings were observed by 
Radostits et al. (2000) who observed that normal values of 
sedimentation activity test (SAT) varied between 3 min in 
animals just fed to 9 min. if last feeding has occurred 
previously. Singh et al. (2019) also observed lowest values 
of MBRT and SAT at 3 hr after feeding and highest values 
before feeding in healthy buffalo calves following 
supplementation of yea sacc1026 during summer season.  
Similarly, Singh et al. (2016) observed lowest value of 
MBRT at 3 hour post feeding and highest at 0 hr. (before 
feeding) in control and treatment groups during rumen 
dysfunction and following supplementation of herbal 
product (HB Strong). The overall mean SAT and MBRT 
values were significantly lower in group II supplemented 
with ground flaxseed as compared to group I (control). The 
fall in SAT and MBRT values could be due to increased 
microbial activity because of supplementation of flaxseed 
which significantly improved the microbial population.

 It can be concluded from the present investigation 
that oral administration of ground flaxseed in feed 
improved the digestive efficiency of animals by enhancing 

rumen microbial population.
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Table 1

Effect of ground flaxseed supplementation on physico-chemical characteristics of rumen liquor in male buffalo calves

Sampling time after feeding 0 1 3 6 Overall
(hours) (Before feeding)    Mean ± SE

pH
aA bdA cA daA AGROUP I 7.42±0.068  7.09±0.069  6.76±0.061  7.02±0.048  7.07±0.046
aB bA cB dbB BGROUP II 7.04±0.031  6.72±0.034  6.41±0.039  6.84±0.038  6.75±0.038

Methylene Blue Reduction Time (min)
Aa bA cbA dbA AGROUP I 11.67±1.667  4.03±0.750  1.36±0.221  6.89±0.951  5.99±0.749

aB bA cbA dbB BGROUP II 5.95±1.011  1.87±0.287  0.50±0.032  2.90±0.540  2.80±0.409

Sedimentation Activity Test (min)
aA bA cA dbA AGROUP I 14.33±0.226  9.78±0.167  6.32±0.169  11.06±0.763  10.38±0.464

aB bB cB dbB BGROUP II 6.92±0.218  2.86±0.193  1.08±0.211  3.48±0.303  3.59±0.329

Each value is a mean of 12 observations representing triplicate samples from 4 experimental animals.
Mean with different superscripts (a, b, c, d) horizontally represent significant (P<0.05) difference within groups.
Mean with different superscripts (A, B) vertically represent significant (P<0.05) difference between groups.
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SUMMARY

 The present study was undertaken on eighteen growing goats for a period of thirteen weeks. The selected goats were allotted randomly to three 
groups with six animals each. The concentrate mixture was formulated and offered to control group (T ), while T  group received a concentrate 0 1

mixture with 25% replacement of maize by soybean hulls and T  group received a concentrate mixture with 50% replacement of maize by soybean 2

hulls. The blood samples were collected on monthly basis and observations were recorded accordingly. During the last week of experiment, a 
digestibility trial of seven days duration was conducted. The average digestibility coefficients (%) of various nutrients and haemato-biochemical 
parameters were not found to differ among groups. Thus, it is concluded that soybean hulls can safely replace maize up to 50% in concentrate mixture 
without any adverse effect on health and performance of growing goats.

Keywords: Blood parameters, Digestibility, Goats, Maize, Soybean hulls
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 The domestic goats (Capra hircus) are primary 
source of livelihood for people with many benefits. The 
world would need 73% more meat in 2050, while for 
developing countries, this increase will be 109 per cent 
(DADF, 2016). In India, there is shortage of 25, 159 and 
117 million tonnes of concentrates, green forages and crop 
residues, leading to their respective shortage of 32, 20 and 
25 per cent of requirement (DADF, 2016). Therefore, there 
is need to look for different agro-industrial by-products 
like soybean hulls (by-product of extraction of oil from 
soybean seeds) as alternate feed source.

 The soybean hull is light, flaky, bulky and has low 
lignin content, its crude fibre is rapidly fermented in 
rumen, and it has good amount of TDN and Net energy 
content (Blasi et al., 2002), TDN of 77% and net energy for 
lactation of 1.77 Mcal/kg (Boyle, 1999).

 The present study was conducted on eighteen (18) 
growing goats (4-6 months of age). The animals were 
selected on the basis of age, sex, and weight of individual 
animal.  The selected experimental goats were randomly 
divided into three experimental groups (T , T , and T ). The 0 1 2

concentrate mixture was formulated and offered to control 
(T ), while T  group received a concentrate mixture with 0 1

25% replacement of maize by soybean hulls and T  group 2

received a concentrate mixture with 50% replacement of 
maize by soybean hulls. The allowance of concentrate 
mixture to be offered was adjusted at fortnightly interval 
according to change in body weight of goats. The 
concentrate mixture was offered daily in morning hours. 
One third DM requirement was fulfilled by concentrate 

mixture, while remaining two third DM requirements was 
fulfilled by roughages i.e. dry roughage (Gram straw) and 
green roughages (Para-grass). The leftover of feedstuffs, if 
any, was recorded at 24 hourly intervals.

 During the experimental period, the blood samples 
th st nd rdwere collected on 0  day, 1  month, 2  month and 3  

month. The observations pertaining to haemato-
biochemical parameters were recorded. During the last 
week of experiment, a digestibility trial of seven days 
duration was conducted by adopting total collection 
method to study the digestibility of various nutrients. All 
the experimental goats were housed individually during 
digestion trial period. The feed samples viz, concentrate 
mixture; dry fodder, green fodder fed and faecal samples 
were analyzed for proximate principles as per AOAC 
(1995). The obtained data was analyzed by using 
Complete Randomised Design (CRD) as per Snedecor and 
Cochran (1995).

 The details of concentrate mixture, digestibility 
coefficient of nutrients and haematobiochemical 
parameters are presented in Table 1, 2, and 3, respectively. 
The average digestibility coefficients of nutrients found 
statistically non-significant except digestibility coefficient 
of nitrogen free extract among treatment groups. Our 
results are in accordance with Maximilliiane et al. (2012) 
and Lopez et al. (2014).

 The average value of haemoglobin (g/dl), the 
average packed cell volume concentration (%), the 
average serum total protein value, the average serum total 
albumin value and average serum globulin values did not 
differ significantly among the different treatment groups. *Corresponding author: sanjaymbhalerao@rediffmail.com
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

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

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

MATERIAL AND METHODS

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

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

Keywords: Conception rate, Double PG, Ovsynch protocol
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)

1 2

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

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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