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ABSTRACT
Milk is considered as a universal food. Milk

being a nutritious food for human being also
provides an ideal environment for microbial growth;
thus, microorganisms which may gain entry into milk
can multiply and bring about spoilage of milk
products and render them unsafe due to potential
health hazards.

A total of 64 raw buffalo milk samples from
Indore district were screened for direct microscopic
count (DMC), total viable count(TVC), methylene
blue reduction time (MBRT) Test, as per the
procedure described in ICMSF (1978) for
mesophilic, thermophilic, psychrotrophic, coliform
and yeast/mould count.

The overall DMC in the milk samples was
10.553; it ranged from 0.38 to 26x104 per ml. The
thermoduric count in the milk samples was 6.651,
ranging from 0 to 80x103 per ml  The psychrotrophic
count in the milk samples was 0.452, ranging from 0
to 2x104 per ml. The coliform count in the milk
samples was 0.68, ranging from 0 to 3x103 per ml.

 And the yeast/mould count in the milk samples
was 30.429,  ranging from 2 to 110x103 per ml.

The MBRT test revealed that 50% of the milk
samples from the Mhow zone were of good quality,
25% were very good quality, and the remaining 25%
were of poor quality, whereas among samples from
the Sanwer zone, 62.5%  were of poor quality, 31.3%
were of fair quality, a mong samples and only 6.2%
of good  quality.

If we look at the results of MBRT test and
DMC, Simultaneously it seems that both the tests
correspond with each other very well.

The DMC, TVC and MBRT of buffalo milk
samples in the present study were within  permissible
limits as per Indian Standards. But the high levels of
these test results could be pathogenic and its possible
adverse effect on public health.

INTRODUCTION
India is predominantly an agrarian society and

animal husbandry is the backbone of the national
economy. India has the largest bovine population,
almost one third of the world bovine population. As
a member of WTO it is obligatory to apply standard
sanitary measures while producing, processing and
marketing milk and its products. The guidelines have
been described by the Codes alimentarius
commission.

Milk and milk products play vital role in    human
nutrition, but they are also an ideal medium for growth
and transmission of various pathogens. To ensure
supply of clean milk to consumers, various quality
control tests are necessary to ascertain their
microbial quality.

The bacteriological quality of milk has been
surveyed by Gupta (1986) and Kumar et al. (1994).
The present work was undertaken to determine the
microbial quality of raw buffalo milk marketed in
Indore district.

MATERIALS  AND  METHODS
Sixty-four raw buffalo milk samples were

collected from all the four tehsils (Mhow, Sanwer,
Depalpur and Indore) of Indore districts. The
samples were procured in 500 ml quantity in sterile
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glass stopped bottles and after collection, the milk
samples were brought to the laboratory within two
hours and subjected to examination and analysis. In
case of delay in analysis, the samples were stored
at 50C in a refrigerator until taken up for analysis.
Samples were analyzed for direct microscopic count
(DMC).

The total viable count (TVC) by the standard
plate count (SPC) method;  psychrotrophic,
thermophilic, thermoduric, mesophilic, coliform count
and yeast and mould count along with methylene
blue reduction time test (MBRT test) were
performed as described by ICMSF, (1978) and
Sarkar et al. (1996) as detailed below.

Direct microscopic count of milk
This method determines the number of both

living and dead organisms in milk. A known
volume of milk is spread over a definite area on a
glass slide. The organisms are  stained and then
examined under the microscope. The area of the
field of the microscope can be determined and the
average number of organism in the field counted
and from this, the number present in one milliliter of
the sample calculated.

A number of glass slides each having an area
of 1x1 cm etched on the surface were sterilized.
The milk samples were shaken thoroughly and with
an accurately caliberated sterile pipette  0.01 ml of
milk was removed and spread uniformly over the
rectangular area on one of the slides. The film was
dried quickly over a water bath, (it was not fixed
over a flame). The slide was immersed in Newman’s
stain for 15 seconds. The stain fixed the film, and
stained the organisms. The slide was drained until
dry, (which took only about 30 seconds). Then  it
was washed in tap water, dried and examined under
an oil immersion lens. The organisms in 30 fields
were counted and from this average was calculated
number of organisms per ml (small clumps and chains
were counted as one bacteria)
Calculation of microscopic factor :

MF =    100X100
     πr2

r – is the radius microscopic field.
π (pi) is a constant having a value of 3.14

Total viable count
In the present study, total viable count (TVC)

was done following standard plate count (SPC)
method for psychrotrophic (PT), thermophilic (TP),
thermoduric (TD), mesophilic (MP), total coliform
count (TCC) and yeast and mould count (YMC) of
each milk sample. For enumeration purposes, a
ten-fold serial dilution of each sample was prepared
in sterile NSS up to 10-8 dilution. Subsequently 0.1
ml of each dilution was aseptically transferred with
the help of a sterile pipette on a sterile media plate.
The inoculum was then spreaded on the surface of
media plate using a sterile bent hockey -stick- like
glass rod. For each dilution, triplicate plates of
appropriate media and different sets of sterile
pipettes and glass rods were used. The inoculated
plates were kept at room temperature for 30 minutes.
to allow the inoculum to be adsorbed and then
incubated at 32 oC for 24 h. (for mesophilic count),
at 37  oC for 24 h. (for thermoduric), at 55 oC for 48
h, at 4 oC for 7-10 days (for psychrotrophic count),
and at 25 oC for yeast and mould ) count. The
bacterial colonies were counted, using a digital colony
counter (M/s Environmental and Scientific
Instrument Co. Pvt. Ltd., Model No. 361).

The media used for counting purpose were as
follows:

a) PT, TP, TD, MP-Plate count agar
b) TCC- Violet red bile agar
c) YMC- Potato Dextrose Agar
For calculation of bacterial counts, the mean

count of the three plates was multiplied by the
dilution factor.

Methylene Blue Reduction Time (MBRT)
Test.

Methylene blue thiocyanate tablet was
dissolved in freshly boiled cooled water at the rate
of one tablet (8.8 µg) per 200 ml of water fresh
solutions were prepared every week and kept under
refrigeration.
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Ten ml of well-mixed milk was taken in a
sterile test tube, taking precautions to prevent
contamination. One ml of standard solution of
methylene blue was added to the milk with a sterile
one ml pipette, holding the point of the pipette against
the side of the tube ( taking care that the pipette did
not come in contact with the milk or that part of the
interior of the tube down which the milk had been
poured). Three seconds were allowed for the pipette
to drain and then the final drop was blown out. With
a pair of forceps a sterile rubber stopper was
inserted into the tube so that it was completely closed.
The rubber stopper was sterilized by boiling  in
distilled water for five minutes before use. The test
tube was inverted once or twice to mix the dye with
the milk and immediately transferred  to a water
bath fitted with a lid and kept accurately at 37 oC by
means of thermostat.

Every half hour the tubes were observed and
those which had decolourized were removed from
the bath and the time taken for reduction noted.
Those which did not decolorize were inverted once
and replaced in the water-bath;  those which had
shown partial decolourization were not inverted and

placed in the water bath again. To compare the
colour change a tube without addition of methylene
blue was kept as a control. The tube was immersed
in boiling water for a few minutes to destroy the
reducing system.

RESULTS AND DISCUSSION

The buffalo raw milk samples from various
zones of Indore district were analysed for their
microbiological (DMC, TVC and MBRT test)
quality. The recommended standards by BIS (1980)
were taken into consideration.

The overall DMC in the milk samples was
10.55; it ranged from 0.38 to 26x104 per ml. The
minimum count was in samples procured from
Mhow tehsil, whereas the highest count was
obtained in the milk samples from Mhow and Sanwer
tehsil. The table further reveals that the average
value is minimum in milk samples from Indore tehsil.
The results of present study are lower than that of
Kurek et al. (1990), who reported the count of
microorganisms to be 32.50x106 /ml.

Table 1. Direct microscopic count in milk samples of various zones of Indore district.

ZONE MHOW SANWER DEPALPUR INDORE

DMC(104/ml) Minimum 0.38 2.8 0.35 0.52
Maximum 26 26 25 25
Average 12.206 14.376 8.067 7.564

The overall mesophilic count in the milk
samples was 4.158 x 106. It ranged from 0.02 to 9.8
x 106per ml. The minimum count was procured from
Mhow tehsil and the highest count was obtained in
the milk samples from Mhow and  Sanwer tehsils.
The table further reveals that the average value is
minimum in milk samples from Indore tehsil. The
results of present study are lower than those of
Mahari and Gashe (1990), who reported the count
of microorganisms to be 4x107to 1x109/ml.

The over all thermoduric count in the milk
samples was 6.651x104. It ranged from 0 to
80x104per ml. The thermoduric counts  in most of
the plates for Mhow, Sanwer and Depalpur tehsil
were nil. However, a few of the samples had higher
counts, up to 80 colonies in a plate of a Mhow  tehsil
sample. Garg and Mandokhot (1997) reported the
thermoduric counts of microorganisms as 6.5 to 3.5
million per ml. The present observations indicate a
clear sample variation in terms of thermoduric
organisms.
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Table 2. Total viable count in milk samples of various zones of Indore district

 ZONE MHOW SANVER DEPALPUR DEVAS INDORE

DMC Minimum 0.38 2.8 0.35 2 0.52
Maximum 26 26 25 7 25
Average 12.206 14.376 8.0668 3.871 7.564

Mesophilic Minimum 0.02 0.5 0.27 0.3 0.1
Count Maximum 8.4 9.8 6.2 8 8

Average 4.206 4.568 2.517 3.05 2.29
Thermoduric Minimum 0 0 0 0.2 1
Count Maximum 80 4 4.2 2.1 8

Average 18.799 2.341 2.023 0.806 3.442
Thermophilic Minimum 0 0 0 0 0
Count Maximum 1 1 2 0 1

Average 0.278 0.602 0.412 0 0.265
Psychrotrophic Minimum 0 0 0 0 0
Count Maximum 1 2 2 0 2

Average 0.278 0.765 0.412 0 0.353
Coliform Minimum 0 0 0 0 0

Maximum 2 3 1 1 2
Average 0.778 1.147 0.265 0.25 0.529

Yeast/Mould Minimum 2 5 8 5 3
Maximum 30 100 93 12 110
Average 8.333 50.5 32.029 7.688 30.853

The table reveals that the majority of the
samples did not have thermophilic organisms and
few thermophilic organisms were present in the
samples procured from all the four zones of Indore
district. Koshey and Padmanaban (1989) and Garg
and Mandokhot (1997) reported the thermophilic
microorganism count to be from 0.29 X 103 to 30.58
X 102/ml.

The overall psychrotrophic count in the milk
samples was 0.45x 104 ; it ranged from 0 to 2x104

per ml. Further, it can be observed from the table
that the psychrotropic organism count followed a
similar pattern to that of the thermophilic count. The
results of the present study are lower than those of
Cousin (1982), who reported the content of
microorganisms 0 to 13000 million/ml.

The overall coliform count in the milk samples
was 0.68x 103;  it ranged from 0 to 3x103per ml.
The minimum count was in samples from Mhow
italic and the highest count was  obtained in the milk
samples from Mhow and  Sanwer tehsils.  The
result of present study is lower than that of Stanescu
et al (1992), who reported the content of
microorganisms was 4.09x103 to 1.34x105/ml.

The overall yeast/mould count in the milk
samples was 30.429x 106; it ranged from 2 to
110x106per ml. The minimum count was procured
from Mhow tehsil and the highest count was
obtained in the milk samples from Indore and Sanwer
tehsils. The results of present study are lower than
those of Sanitanu et al. (1996), who reported the
content of microorganisms was positive for yeast/
mould 4.09x104 to 1.34x105/ml.
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Table 3. Methylene blue reduction time test in milk samples of various zones of Indore district.

  MHOW   SANWER     DEPALPUR INDORE

1. Very good (3) Poor (0) Good (2) Fair (1)
2. Very good (3) Poor (0) Good (2) Fair (1)
3. Very good (3) Fair (1) Good (2) Fair (1)
4. Very good (3) Fair (1) Good (2) Fair (1)
5. Good (2) Poor (0) Poor (0) Poor (0)
6. Good (2) Poor (0) Poor (0) Poor (0)
7. Good (2) Fair (1) Fair (1) Poor (0)
8. Good (2) Poor (0) Fair (1) Poor (0)
9. Poor (0) Poor (0) Very good (3) Good (2)
10. Poor (0) Poor (0) Very good (3) Good (2)
11. Poor (0) Poor (0) Very good (3) Good (2)
12. Poor (0) Poor (0) Very good (3) Good (2)
13. Good (2) Good (2) Fair (1) Very good (3)
14. Good (2) Fair (1) Poor (0) Good (2)
15. Good (2) Fair (1) Poor (0) Good (2)
16. Good (2) Poor (0) Poor (0) Good (2)

Total 28 7 23 21

The MBRT test revealed that 50% of the milk
samples from Mhow zone were of good quality,
25% were very good quality, and the remaining 25%
were of poor quality whereas in the Sanwer zone,
62.5% of the samples were of poor quality, 31.3%
of the samples were of fair quality, and only 6.2%
were of good quality.

If we look at the results of MBRT test and
DMC simultaneously, it seems that  the two test
correspond with each other very well. The MBRT
numerical score of Mhow zone was highest (28)
whereas the average DMC was minimum (6.32x106/
ml) and in Sanver zone, the corresponding values
were 7 and 14.37, respectively. Similarly in Depalpur

and Indore zone, both values were intermediate. It
seems that the direct microscopic count has better
relationship with the  MBRT test whereas T.V.C
Garg and Mandokhot (1997) were of the opinion
that the  MBRT test has no relationship to the  SPC.

Considering the unsanitary conditions during
production of milk and numerous other sources of
contamination during its handling, the milk sold in
the market may be a potential vehicle of pathogens
of public health significance. The microorganisms
cause milk to sour quickly, putrefy and develop
undesirable flavour, colour, ropiness  and bitterness.
Microorganisms which gain entry through various
sources   may   also   cause  many  diseases  to
consumers.



88

Buffalo Bulletin (December 2005) Vol. 24 No. 4

PERIPHERAL CONCENTRATION OF CORTISOL IN BUFFALOES SUFFERING  FROM
FOREIGN BODY SYNDROME (FBS)

Raghubir Singh, S.L. Garg, N. Sangwan and Jit Singh

ABSTRACT
The study was conducted with the objective

of investigating the variation in peripheral concen-
trations of cortisol in buffaloes suffering from FBS.
Thirty female adult buffaloes diagnosed to be
suffering from FBS (diseased group) were included
in the investigation. Depending upon the severity of
the disease and radiographic evidences, these
animals were sub divided into two groups, Traumatic
reticuloperitonitis (TRP, n =20) and diaphragmatic
hernia (DH, n =10). Data obtained on six healthy
female buffaloes (Control group) of same age group
was included in the study for comparison with those
of the diseased group.

The study revealed that the peripheral
concentration of cortisol was significantly higher in
animals suffering from FBS as compared to normal
healthy buffaloes. The increase in plasma cortisol
was more marked in buffaloes suffering from DH
(932 %) as compared to TRP (186 %).

INTRODUCTION
Due to its clumsy feeding habit, unlike ovines

and caprines, buffaloes are very much prone to
ingest foreign bodies like nails, wires, needles, etc.
along with their feedlot because of their inability to
discriminate  between  edible  and non - edible
objects. With the advancement of mechanization of
agriculture with the consequent increase in metallic
debris and the practice of maintaing cattle and
buffaloes under stable conditions for longer periods
during the year have increased the incidence of
foreign body syndrome. Foreign body syndrome is
the manifestation of  lesions and maladies caused
by  ingested foreign bodies. In general, this syndrome
is clinically characterized by sudden anorexia, mild

Department of Veterinary Biochemistry, College of Veterinary Sciences, CCSHAU, Hisar – 125004, India.

fever, ruminal stasis and local pain in the abdomen
leading to heavy economic loss to farmers in terms
of poor milk yield, loss of body weight and repro-
ductive ability and animal death (Ashwani Kumar,
2003).

Foreign body syndrome is usually associated
with anorexia and pain, which put great stress on
animal. So, estimation of blood levels of cortisol is of
great importance (Garg et al., 1999).

MATERIALS  AND METHODS
The present study was conducted on thirty

female adult buffaloes admitted to Teaching Veteri-
nary Clinical Service Complex (TVCSC) of the
College, diagnosed to be suffering from foreign body
syndrome. The disease was diagnosed on the basis
of clinical symptoms like chronic tympany, anorexia,
indigestion, suspended rumination and fall in milk
yield. Presence of foreign bodies in reticulum and
other body parts was further confirmed by
radiographical examination and also by
laparorumenotomy.

Depending upon the severity of the disease
(i.e. clinical condition) and radiographic evidences,
these animals were sub-divided into two groups:
traumatic reticuloperitonitis (TRP, n =20) and
diaphragmatic hernia (DH, n =10).  Blood was drawn
by jugular venipuncture in each affected case of
foreign body syndrome in test tubes containing
EDTA (2 mg/10 ml blood) as anticoagulant
pre-operatively in the morning hours of the day
between 9 am to 11 am.

The blood plasma was separated  by centri-
fuging at 3000 rpm for 20 minutes and was preserved
at –20°C till analyzed for various hormones and
biochemical constituents. The data obtained on six
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healthy female buffaloes (control group) of the same
age group were utilized for making comparison with
data on animals suffering from foreign body
syndrome.

Peripheral cortisol concentrations were
determined by Gamma Coat [125I] Cortisol Radio-
immunoassay Kit supplied by Diasorin Inc.,
Stillwater, Minnesota (USA). The procedure
followed was as suggested by the manufacturer.

The means and standard errors were
calculated as per standard procedures. The data
were subjected to Fischer’s t-test (Snedecor et al.,
1967).

RESULTS AND DISCUSSION
The mean plasma concentrations of corti-

sol along with standard errors in control and diseased
groups of female buffaloes were shown in Table 1.
The peripheral concentrations of cortisol observed
during adult stage in normal healthy buffaloes in the
present study were found in agreement with the
values reported in bovines (Sud, 1994) and buffa-
loes (Jain, 1988; Sharma, 1996; Aggarwal et al.,
2000).  However,  values lower (Kumar and Rattan,
1992) and higher (Jain and Madan, 1983) than the
concentration  in normal healthy buffaloes  obtained
in the present study have been reported.

The data revealed that the peripheral
concentrations of the plasma cortisol were signifi-
cantly higher in buffaloes suffering from foreign body

syndrome as compared to the animals of control
group, and thes is in accordance with the reported
observation of higher peripheral concentration of
cortisol in buffaloes affected with diaphragmatic
hernia (Behl, 1987) and traumatic pericarditis (Garg
et al., 1999).

Cortisol is secreted by the adrenal cortex in
response to the adrenocorticotropic hormone
(ACTH) released by anterior pituitary gland, and this
in turn is governed by corticotropic releasing factor
produced by hypothalamus. Sharma et al. (1985)
reported the complete emptying of adrenal cortex
and pituitary basophilva in chronic cases of DH in
buffaloes. Therefore, the significantly higher
peripheral concentration of cortisol in foreign body
syndrome affected buffaloes as compared to
normal healthy animals observed in the present study
could be attributed to the increased activity of
hypothalamo-hypophyseal-adrenal axis in response
to stress associated with the disease.

The study revealed that the increase in
peripheral concentration of cortisol was more
marked in buffaloes suffering from DH as compared
to buffaloes of the TRP group, and thes could be
attributed to the severity of the disease since a posi-
tive correlation had already been established between
degree of trauma and elevation of plasma cortisol
level (Einerth et al., 1965).

It is noted that in the present study, all the
animals which died during/after surgical interven-
tion had higher plasma cortisol level (all DH affected
animals) suggesting the considerable significance of
this hormone in the prognosis of the disease.

Table 1. Plasma concentration (ng/ml ± SE) of cortisol in control and diseased  animals.

S.No. Groups Plasma Cortisol

1. Control 5.35a �  0.36
2. Diseased (FBS) 28.38b �  4.61
I. TRP 14.96a �  1.93
II. DH 55.23b �  8.32

Values with different superscripts differ significantly (P<0.01)
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EPIDEMIOLOGY OF SUBCLINICAL MASTITIS IN BUFFALOES UNDER FIELD
CONDITIONS OF BIDAR, KARNATAKA STATE (INDIA)

R.L. Patil, S. Prasanna Kumar, V.B. Shettar, Sudhindra and  S.S. Honnappagol
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ABSTRACT

A prospective study was undertaken to deter-
mine the prevalence of subclinical mastitis (SCM)
under field conditions in buffaloes. Milk samples
were collected every month in and around Bidar for
a period of one year and examined in the laboratory
using the modified California mastitis test (CMT),
Mastrip test (MAST) and Whiteside test (WST). A
total of 2424 buffaloes were examined during this
period. The prevalence of SCM in buffaloes was
28.3, 22.3 and 19.5 percent according to CMT,
MAST and WST, respectively. Among these three
chemical tests, CMT was superior. According to
CMT, the highest prevalence of SCM was recorded
in the month of Oct 2001 (43.5 percent) followed by
Aug 2001 (37.8 percent), Sep 2001 (37.6 percent)
and least in March 2002 (19.5 percent) and highest
prevalence was recorded in the June-September
southwest monsoon season (33.6 percent). Analy-
sis of the meteorological parameters and prevalence
with SPSS software using logistic regression
module indicated that the lactation, month, and
rainfall may act as risk precipitating factors in the
occurrence of SCM in buffaloes. Upon Newman
Lampert staining of milk smear of buffaloes affected
with SCM, staphylococci were predominant, followed
by streptococci.

INTRODUCTION
Mastitis is recognized worldwide as one of

the most costly diseases of dairy animals as it causes
great financial losses. Since India has 94.13 million
out of the 166.4 million buffaloes of the world and
contributes approximately 50 percent of the total milk

produced, every effort has been made to give due
importance to buffaloes of our country in recent times.
In addition, nowadays buffaloes are preferred as
diary animals  not only of the high milk fat content
which fetches a better milk price but also due to
their ability to utilize coarse feed better than cattle
(Anonymous, 2003). Most dairymen and farmers are
still unaware of the importance of subclinical masti-
tis (SCM). Hence, detection of SCM in buffaloes is
necessary to control and prevent mastitis, otherwise
it may cause huge economic losses (Rs. 6.0307
billion according to Singh and Singh, 1994).
However, a systematic study involving the compari-
son of three chemical tests viz., CMT, MAST and
WST for the diagnosis of SCM in buffaloes is not
available in the literature even though they are used
routinely as diagnostic tests either alone or in
combinations of two of these tests or of any of these
along with other tests. In addition, much work has
been done on the prevalence of SCM on organized
farms. Hence, in the present study an attempt has
been made to study the SCM in buffaloes of
marginal farmers maintained under prevailing field
conditions, with the objective of ascertaining the
prevalence of SCM, detected by three different
indirect chemical tests and identifying the precipi-
tating / risk factors involved in the occurrence of
SCM.

MATERIALS AND METHODS

Bidar town is situated 1058 meters above
mean sea level and lies between 17° 5/ to 19° 5/

north latitude and 75° 5/ to 77° 5/ east longitude. The
average annual rainfall of the area is 890 to 1046
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mm with an average of 55 rainy days. The soil type
is laterite, of which 40 percent is red and 60 percent
is black (Anonymous, 2002). Not much  information
is available regarding bovine mastitis. Hence in the
present study a total of 2424 buffaloes were screened
for SCM in and around Bidar during a period of 1
year from June 2001 to May 2002.

The milk samples from all four quarters of
these buffaloes were collected separately and tested
in the laboratory by to modified California mastitis
test (CMT), Mastrip test (MAST) and Whiteside
test (WST). The positive reactions to these tests
along with the absence of clinical signs were used
to identify SCM. The California mastitis test was
performed according to the procedure described by
Sharma and Rajani (1969) and the reactions
categorized as traces to one + were taken as SCM
(Prasad et al., 2001). The Mastrip test was
performed using the procedure of Dabur Ayurvet.
Ltd., and a greenish yellow colour indicated SCM
(Ashish Tiwari et al., 2000). The whiteside test
described by Murphy and Hanson (1941) was used
and chnge in the milk without clinical signs of masti-
tis were taken as SCM. Then, prevalence was
estimated by using the following formula:

Prevalence (%) = Number of animals positive  x 100
   Number of animals tested

A few milk samples positive for CMT were
randomly selected, and milk smears were
repared and subjected to Newman Lampert
staining method (Coles, 1986) to determine the type
of organisms on the basis of morphological features.
The year was divided into four seasons viz., winter
(January and February), pre-monsoon (March, April
and May), southwest monsoon (June, July, August
and September) and post-southwest monsoon
(October, November and December) as per the
classification adopted by the Indian Meteorological
Department (IMD), Bangalore, Karnataka, Daily
Meteorological parameters viz., maximum tempera-
ture (Max-T in °C), minimum temperature (Min-T
in °C, relative humidity – morning (RH-M) and
evening (RH-E) (in %), wind velocity (in kms/h) and
rainfall (in mm) of this period were collected from
the Meteorological Section. Air Force Station, Bidar,

Karnataka, India. The monthly averages for these
parameters except rainfall were calculated.
However, monthly total rainfall was calculated by
adding the rainfall recorded on a rainy day of a
particular month. In addition to the above
parameters, the average temperature (Avg-T) and
average relative humidity (Avg-RH) were calculated
and used (Table-1). A year’s meteorological data
from June 2001 to May 2002 along with the preva-
lence data were analyzed with SPSS soft were by
applying logistic regression model in buffaloes to find
the risk / precipitating factors involved in the occur-
rence of SCM. Also the data was analyzed by using
correlation and Chi-Square test (Snedecor and
Cochran, 1967).

RESULTS AND DISCUSSION

The test results indicated that CMT detected
the greatest number of SCM (28.3 %)  followed by
MAST (22.3%) and WST (19.5%) and these
results were statistically different (P≤ 0.05) (Table-
2). The findings on the order of the tests in the
present study were similar to those of Buragohain
and Dutta (1991) using MCMT, Bromothymol blue
card test, and the modified WST in cows and Swati
Sahay et al. (2002) using MCMT, MAST and modi-
fied WST in cows and buffaloes together. However,
Tijare et al. (1999) recorded the prevalence of SCM
in buffaloes in descending order as MWST
(70.59%), MCMT (57.98%) and Bromothymol blue
test (32.77%).

The prevalence of SCM in buffaloes
according to CMT was 28.3%, which is very similar
to the findings of Naiknaware et al. (1988).
However, the findings of the present study contrary
to the those of various workers who have recorded
either very low i.e., 6.86 to 10.34 percent (Praveen
Kumar et al., 2001 and Mandali et al., 2002) or very
high (50.0% to 66.67%) prevalence from different
parts of India (Sunil Bhindwale et al., 1986,
Ramachandraiah et al., 1998, Ramesh Kumar et al.,
2002 and Tuteja et al., 2003). Such variations in
prevalence may be ascribed to the varied manage-
mental and hygienic practices in vogue on different
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farms or  under village conditions of different
regions of India.

According to the Newman Lampert
staining method, the predominant bacteria seen in
the milk smears of buffaloes having SCM were
staphylococci, streptococci, bacilli and diplococci.
Since published reports are not available on this
aspect, the present findings were compared with
cultural examinations and present findings were
found similar to those  reported by Naiknaware et
al. (1998) and Dego and Tareke, (2003).

According to the CMT, the highest preva-
lence of SCM in buffaloes was revorded in the mont
of Oct 2001 (43.5 %) followed by Aug 2001 (37.8%)
and Sep 2001 (37.6%). The prevalence was lower
in the months of December to June (range 19.5 to
28.1%). The chi square analysis revealed that the
prevalences among the buffaloes from July to
December were same; but those from August to
October were different from those from January to
June statistically (P≤ 0.05 to 0.01). The present
findings are similar to those of Mandali et al. (2002)
and Ramesh Kumar et al. (2002), who the used
Bromothymol Blue card indicator test and the
cultural examination test, respectively. However, the
present finding is higher than those of Guzman et al.
(1982), who recorded using CMT a monthly preva-
lence in cows of 22 percent and opined that there
was not much monthly variation.

But the month-wise prevalence of SCM
detected by MAST and WST varied slightly from
that of CMT.

According to the CMT, the highest preva-
lence of SCM in buffaloes was recorded in the south-
west monsoon season (33.6%) followed  by  post-
southwest monsoon (33.5%) and winter (22.9%)
seasons and least in pre-monsoon season (21.4%).
Statistically, the prevalences in various seasons
differed, except when to winter season was
compared with the pre-monsoon season. But the
MAST and WST detected the highest prevalence
of SCM in the post-southwest monsoon (25.0 and
24.5 percent) followed by the southwest monsoon
(24.9 and 22.4 percent) and winter (19.4 and 13.6
percent) seasons and least in the pre-monsoon
season (18.9 and 15.7 percent). These findings are
similar to those reported by Panchamukhi (1994) and

Mandali et al. (2002), where the highest prevalences
were recorded in the monsoon or rainy season.
Higher prevalence of SCM in buffaloes in the
monsoon  season might be due to damp, unhygienic
conditions and stress as a result of higher tempera-
ture and  relative humidity, which predisposed
buffaloes to   mastitis and favoured growth of infec-
tive micro-organisms (Panchamukhi, 1994) and
Mandali et al. (2002), where the highest prevalences
were recorded in the monsoon or rainy season.
Higher prevalence of SCM in buffaloes in the
monsoon   season might be due to damp, unhygienic
conditions and stress as a result of higher tempera-
ture and  relative humidity, which predisposed
buffaloes to  mastitis and favoured growth of infec-
tive micro-organisms (Panchamukhi, 1994).
However, Rasool et al. (1985) reported that
seasonal effect on SCM was not significant in
either cows and buffaloes.

Bovine mastitis is a disease complex
involving various etiological agents and management
and environmental factors. The organisms survive
in nature and there interaction with the host and
environmental factors results in the occurrence of
mastitis. The association of the risk/precipitating
factors with the occurrence of bovine mastitis is not
clearly understood. The attempt has been made in
the present study to identify such factors so that
proper preventive and control measures can be
undertaken in the Bidar region. In this direction, the
data were analysed by using the Logistic Regres-
sion model with SPSS software, and this indicated
an association of month, lactation and rainfall with
the prevalence of subclinical mastitis in buffaloes.
This finding could not be compared due to
nonavailability in the literature. It is however similar
to that of Giovannini and Zecconi (2002), who
recorded the association of month and lactation with
the occurrence of clinical mastitis in cows. Further
analysis of the present data by correlation indicated
that age, month, season, relative humidity (morning
and evening) and rainfall were positively correlated
and temperature (maximum and minimum) and wind
speed were negatively correlated. This was again
supported by the chi-square analysis of the present
data. The present findings clearly suggest that a
favorable atmosphere for the occurrence of subclini-
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cal mastitis is present during the second half of the
year, i.e., August to December. The favorable
atmosphere could be in terms of maximum calvings,
availability of a good number of buffaloes suscep-
tible to this infection, damp weather, dirty
surroundings, higher milk production, high rainfall and
variations in humidity during this period. All these
suggest poor hygienic conditions. Thus it can be
concluded from this study that good hygienic
measures are the need of the hour during this period
and by undertaking such measures the prevalence
of SCM can be reduced, and thesE in turn will
increase the production and income of the farmer.
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Table1.  Monthly meteorological parameters of Bidar from June 2001 to May 2002.

Month/      Monthly Average        Monthly total
Year      Temperature (°C) Relative Humidity ( % )         Wind velocity Rainfall

Maximum Minimum Average Morning Evening Average       (Kms/h) (mm)

Jun-01 32.6 22.6 27.6 81.0 48.0 64.5 24.4 136.0
Jul-01 30.9 22.1 26.5 83.0 55.0 69.0 23.0 145.0
Aug-01 28.0 20.8 24.4 92.0 69.0 80.5 18.6 199.0
Sep-01 30.5 21.5 26.0 91.0 62.0 76.5 11.9 285.0
Oct-01 29.8 20.2 25.0 86.0 51.0 68.5 14.5 323.0
Nov-01 30.1 18.3 24.2 78.0 36.0 57.0 15.1 0.0
Dec-01 29.0 15.9 22.5 68.0 26.0 47.0 15.7 0.0
Jan-02 28.5 15.1 21.8 66.0 31.0 48.5 16.9 11.0
Feb-02 32.1 18.6 25.4 65.0 23.0 44.0 17.5 0.0
Mar-02 36.3 22.2 29.3 46.0 17.0 31.5 15.0 0.0
Apr-02 38.8 25.9 32.4 47.0 18.0 32.5 15.8 7.0
May-02 39.1 25.9 32.5 60.0 25.0 42.5 22.1 9.0
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Table 2. Test-wise, month-wise and season-wise prevalence of subclinical mastitis in buffaloes.

Test Type/Month California Mastrip Test Whiteside Test
Mastitis Test

NE   P     % P   % P   %

Southwest monsoon season
June-01 221 62 28.1 b 45 20.4 37 16.7
July-01 157 50 31.8 bc 38 24.2 28 17.8
August-01 172 65 37.8 c 46 26.7 43 25.0
September-01 186 70 37.6 c 54 29.0 57 30.6
Season’s total 736 247 33.6 183 24.9 165 22.4

Post southwest monsoon season
October-01 191 83 43.5 c 59 30.9 54 28.3
November-01 193 62 32.1 bc 47 24.4 47 24.4
Desember-01 208 53 25.5 ab 42 20.2 44 21.2
Season’s total 592 198 33.5 148 25.0 145 24.5

Winter season
January-02 212 53 25.0 ab 44 20.8 35 16.5
February-02 221 46 20.8 ab 40 18.1 24 10.9
Season’s total 433 99 22.9 84 19.4 59 13.6

Pre monsoon season
March-02 221 43 19.5 a 36 16.3 32 14.5
April-02 221 49 22.2 ab 45 20.4 39 17.6
May-02 221 50 22.6 ab 44 19.9 33 14.9
Season’s total 663 142 21.4 125 18.9 104 15.7

Grand Total 2424 686 28.3 A 540 22.3B 473 19.5 C

Note: NE = Number examined, P = Number of animals positive,
         % = Number of animals positive in percentage.

Percentage values bearing different small alphabetical superscripts in a
row differ significantly (P≤0.05).
Percentage values bearing different capital alphabetical superscripts
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pattern and ST elevation and heart blocks at
different intervals, which were more frequent and
pronounced in animals given bupivacaine with
medetomidine. It can be concluded that epidural
administration of medetomidine can produce com-
plete analgesia of the tail, perineum, inguinal region
and upper hind limbs in buffaloes. However, signifi-
cant depression of   cardiovascular parameters was
recorded.    Administration of ketamine along with

medetomidine resulted in significantly early onset and
slightly longer duration of analgesia with lesser
cardiopulmonary side-effects compared to
medetomidine alone or medetomidine with
bupivacaine. Addition of ketamine to medetomidine
with bupivacaine. Addition of ketamine to
medetomidine thus seems to be useful for producing
epidural analgesia; however, addition of bupivacaine
failed to provide any advantage over medetomidine
alone.

continued  from page 100
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FEEDING  AND  NUTRITION

Narayan Dutta, K. Sharma, Uma Naulia. Centre
for Advanced Studies in Animal Nutrition,
Indian Veterinary Research Institute,
Izatnagar - 243 122, India.Nutritional
evaluation of lentil (Lens culinaris) straw
and urea treated wheat straw in goats and
lactating buffaloes. Asian-Australasian
Journal of Animal Sciences 2004, 17 (11) :
1529-1534.

BREEDING AND GENETICS

RESEARCH ABSTRACTS

Tz. Peeva. Agricultural Institute, Dept. Buffalo
Breeding, Bld. Simeon Veliki, 3, 9700,
Shumen, Bulgaria. Economic selection
traits – source for genetic improvement
in milk buffaloes. 7th World Buffalo
Congress(2004). p.117.

The present selection methods entirely based
on tandem selection and independent culling levels
realize comparatively low yearly genetic gain and
require a long time. Under the conditions of market
economy and liberalization of trade, only the effec-
tive production will be competitive in the future. That
is why the breeding programmes should comprise
traits which influence economic and genetic improve-
ment of the buffalo population. In this connection
the use of the method of economic selection indices
has an important role in determining economic
selection traits. Studies have shown that age of first
calving; calving interval, and milk yield have influ-
enced most strongly the profit on buffalo farms. For
this reason, these traits are the subject of the present
study. Multi-factor LS-analysis for normal lactation
(210-305 days) of 845 buffalo cows from the
Bulgarian Murrah breed was used in order to estab-
lish the phenotypic and genotypic parameters of these
selection traits. The period spans 1990-2003. Farm
and period have significantly influenced milk yield
and age of first calving and lactation and season of
calving have influenced calving interval. Genealogi-
cal line has slightly influenced the traits studied.

Tz. Peeva, Y. Ilieva. Agricultural Institute, Dept.
Buffalo Breeding, Bld. Simeon Veliki, 3,
9700, Shumen, Bulgaria. Type rating due
to genetic and environment factors in
buffalo cows. 7th World Buffalo Congress
(2004). p. 121.

643 buffalo cows from the Bulgarian Murrah
breed were the subjects of the present study for the

period 1986-2002. The study comprised buffalo
cows from calving to the 90th day of lactation. Multi-
factor LS-analysis was used in order to estimate the
effect of the most important sources of variation on
the sub ratings and over-all rating. Multi-factor
LS-analysis had the following fixed effects: farm
(a = 1…6); lactation (i = 1…10); genealogical line (j
= 1…9); season (k = 1…4) and level of milk yield (l
= 1…4). According to the level of milk yield the
animals were divided into 4 groups: (1) to 1500 kg;
(2) from 1501 to 1800 kg; (3) from 1801 to 2100 kg
and (4) over 2101 kg. Hundred-score cards were
used for estimation including four groups of traits –
general appearance (30 scores), dairy character (20
scores), body capacity (20 scores), mammary
system (30 scores) and over-all rating (sum of the
fourth groups – 100 scores). The values of the esti-
mations for general appearance, dairy character,
body capacity, mammary system and over-all rating
are 25, 55, 17, 57, 24, 03 and 84, 78 respectively.
The level of milk yield has had the biggest effect on
the body type of buffalo cows especially on the
mammary system (F = 16, 35***) and over-all
rating (F=15,01***). Lactation and genealogical line
have a strong influence on general appearance.
Genealogical line and season influence dairy
character. Lactation and farm influence body
capacity. The level of milk yield, farm and lactation
influence mammary system. Season does not
influence the rest groups of trait in buffaloes except
dairy character.
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The nutritive value of lentil straw (L. culinaris)
relative to 4% urea treated wheat straw (w/w) was
assessed in adult bucks and milking buffaloes
on-station and on-farm, respectively (India). A
digestion-nitrogen balance experiment was
conducted with three bucks (24.35 kg) fed ad
libitum lentil straw (LS), urea treated wheat straw
(UTS) and a 1:1 (w/w DM basis) mixture of LS and
UTS (LS:UTS) in a 3x3 Latin square design. Though
daily dry matter intake (g kg W0.75or % LW) of bucks
fed LS and UTS did not differ significantly, that of
LS:UTS was significantly (P<0.05) low. Similarly,
digestibility of nutrients (DM, OM and CP) and
nitrogen balance (g/day) did not differ significantly
for bucks given LS or UTS although a significant
positive improvement was evident in these
parameters for LS:UTS. The digestibility of fibre
fractions (NDF and ADF) was significantly (P<0.05)
lower in LS as compared to UTS or LS:UTS.
Except for the significantly (P<0.05) lower intake
of DCP (g kg W0.75), the bucks fed LS had statisti-
cally similar nutrient intake as compared to UTS.
Feeding of LS:UTS resulted in significantly higher
nutrient (DCP, TDN) intake by bucks. The impor-
tant blood biochemical parameters (haemoglobin,
packed cell volume, glucose, urea nitrogen, total
protein) and  activity of serum enzymes (alanine
aminotransferase and aspartate aminotransferase)
did not differ significantly in goats irrespective of
dietary treatment. In the on-farm study, eighteen
multiparous milking buffaloes were randomly
assigned into three equal groups to assess the rela-
tive effect of feeding untreated wheat straw (WS),
UTS and LS:UTS ad libitum as basal feed with a
supplement. The study continued for 3 months and
showed that daily dry matter intake and average milk
production (litres/day) by buffaloes offered LS:UTS
and UTS was statistically similar but it was signifi-
cantly higher compare to WS. However, milk
composition  did not differ significantly among the
dietary treatments. In conclusion, the nutritive value
of lentil straw   appeared to be no different to UTS,
however, a positive synergistic effect was evident
by feeding a mixture of LS and UTS on performance
of goats and lactating buffaloes.

Kina Sivkova, Marina Tzankova, Veselin Radev.
Department of Animal Physiology,
Agrarian Faculty, Trakiiski University 600
Stara Zagora, Bulgaria. Content of vita-
min B12 in the rumen of buffalo calves and
calves, fed with rations of different struc-
ture. 7th World Buffalo Congress (2004).p.
261.

A comparative experiment was carried out with
calves (Black and White Breed) and buffalo calves
(Murrah x Bulgarian Buffalo) at 14 months of  age,
fed on two diets. The content of the diets was: I diet
– concentrated mixture 2.2 kg (52% DM) and
meadow hay 2 kg (48% DM); II diet-concentrated
mixture 1.2 kg (18% DM) and meadow hay 5 kg
(82% DM). The purpose of the experiment was to
study the different levels of vitamin B12 in the
rumen content of calves and buffalo calves, fed on
two different diets. It was found that the time after
feeding did not influence the level of vitamin B12
There was an observed tendency for higher content
of vitamin B12 in the rumen of both animals when
they were fed on diet including larger part of meadow
hay. Compared to the buffalo calves, the calves had
higher quantity of vitamin B12 in the rumen content

Thakshala Seresinhe, K.K. Pathirana. Department
of Animal Science, Faculty of Agriculture,
University of Ruhuna, Mapalana,
Kamburupitiya Sri Lanka. Introduction of
critical supplements to a low level
feeding regime of buffalo calves. 7th World
Buffalo Congress (2004). p. 296.

Effect of introducing critical supplements to
local buffalo calves traditionally fed with natural
herbage was tested. Farmers were selected from a
house-to-house survey in a down stream village in
the low country wet zone of Sri Lanka. Treatments
tested were: natural forages (T1) which is common
to all treatments; T1 + rice bran (300-500 g/head/
day) + Gliricidia sepium (1-3 kg fresh/head/day)
depending on the stage of growth (T2); T+common
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salt (30ghead/day) (T3); T3+ Mineral mixture (60
g/head/day) (T4). Dry matter (DM) yield of natural
herbage consisting of sedges (50%), grasses (29%),
legumes (1%) and other spp. (20%) was 1509+203
kg/ha/yr with DM, CP, CF contents and DM
digestibility of 20.0, 9.2, 30.6% and 50.0%, respec-
tively. Similar fresh herbage intake of 9.3±0.4 kg/
head/day progressively increased with increasing age
and LW, irrespective of treatments. Although the
intake was higher (P<0.05) with T2 compared with
T1 at 11-12 months, it was similar (P>0.05) at 15-16
months. However, with the introduction of minerals
(T3 and T4), intake increased (P<0.05) compared
to both T1 and T2 irrespective of the age, with T4
having the highest (P<0.05) fresh intake (28.5 kg/
head/d) at 15-16 months. LW and HG responses did
not follow exactly the same pattern as with herbage
intake. There was no difference in LW or HG
(P>0.05) between T1 and T2 at any stage of growth
while it was the same with T3 and T4 at 15-16
months. However, with the responses to introduc-
tion of    minerals (T3 and T4) always remained
superior (P<0.05) to T1 and T2, irrespective of the
age of calves. It can be concluded that tree legume
fodder and rice bran should be offered to buffalo
calves together with a mineral mixture or at least
common salt to be effective under the reported small
farmer-feeding regimen.

HEALTH AND DISEASES

V. Singh, P. Kinjavdekar, Amarpal, H.P. Aithal, K.
Pratap. Division of Surgery, Indian Veteri-
nary Research Institute, Izatnagar (UP), 243
122, India. Medetomidine with ketamine
and bupivacaine for epidural analgesia in
buffaloes. Veterinary Research Communica-
tions (2005), 29(1): 1-18.

The efficacy of ketamine and bupivacaine in
enhancing the epidural analgesia induced by
medetomidine was evaluated in 10 buffalo calves

continued on page  97

utilized repeatedly after a gap of 10 days so that
each drug combination was tested in 4 randomly
selected animals. In group A, medetomidine
(15  micro g/kg), in group B ketamine (2.0 mg/kg),
in group C bupivacaine (0.125 mg/kg), in group D
medetomidine and ketamine (15 micro g/kg and 2.0
mg/kg), and in group E medetomidine and
bupivacaine (15 micro g/kg and 0.125 mg/kg) was
administered epidurally. Onset of analgesia was
significantly earlier in animals of groups B and D
compared to the animals of groups A, C and E.
Medetomidine alone or in combination with ketamine/
bupivacaine produced complete analgesia of the tail,
perineum, inguinal region and upper parts of hind
limbs. Ketamine produced a very short duration of
complete analgesia at the tail and perineum.
Bupivacaine alone produced only mild to moderate
analgesia. Both ketamine and bupivacaine prolonged
the duration of analgesia.  Motor  incoordination was
mild to moderate in animals of all the groups, but
animals remained standing throughout the period of
observation. Animals of groups A, D and E showed
mild to moderate sedation during the observation
period. Ruminal movements decreased nonsignifi-
cantly in animals of groups A and E. Mild salivation
was observed in animals of all the groups except
group C.  Significant decrease in heart rate (HR)
was recorded after epidural administration of
medetomidine or bupivacaine or bupivacaine;
however, ketamine caused short duration of tachy-
cardia. The administration of ketamine with
medetomidine caused lesser decrease in HR
compared to medetomidine alone or in combination
with bupivacaine. Significant fall in respiratory rate
(RR) was recorded after epidural administration of
medetomidine or bupivacaine alone, but an increase
in RR was recorded after ketamine administration.
The fall in RR was less pronounced in animals in
which medetomidine was used with ketamine
compared to the animals in which medetomidine was
used alone or in combination with bupivacaine. Mean
arterial pressure (MAP) decreased and central
venous pressure (CVP) increased significantly    after
epidural administration of medetomidine in combi-
nation with ketamine or bupivacaine. The ECG
changes included tall T wave, QS pattern, RS
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