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India is the largest producer of milk in the world. In India,
although the proportion of buffaloes to cattle is 1: 2, buffaloes
contribute around 57% of the total milk obtained from cattle
and buffaloes. Tamil Nadu with 9.14 million cattle and 1.66
million buffaloes produce an estimated 4.75 million tonnes
of milk (Report 2006). The Murrah breed is the finest genetic
material of milk-producing buffalo not only in India but also
probably in the world. This breed has been used extensively
throughout India to upgrade the non-descript buffalo stock
to improve the milk production potential. The home tract of
Murrah buffaloes is a hot and dry climatic region in the north-
western part of India. Breeding these buffaloes in the southern
peninsular region of India, which is hot and humid, may affect
their performance and adaptability. Hence, the present study
was made to study the performance of Murrah buffaloes
purchased from its breeding tract at coastal region of Tamil
Nadu to assess any genotype × environment interaction in
production traits.

The study was based on data pertaining to Murrah
buffaloes purchased in its breeding tract and reared at the
central cattle breeding farm, Alamadhi, Chennai, Tamil Nadu,
India from 1974 to 2002 (29 years). This farm is located
approximately at 13o N latitude and 80o E longitude at an
altitude of about 20 m above mean sea level. The climate is
generally hot, humid and tropical in nature. Data on milk
production traits of Murrah buffaloes (1828 lactation records
of 395 Murrah buffaloes) were extracted from history and
pedigree sheets. The traits studied were peak yield, days to
attain peak yield, 305–day milk yield, lactation length and
milk yield, milk yield/day of lactation and milk yield/day of
calving interval. Period and season were the fixed
environmental effects considered for all the traits studied.
The LSMLMW and MIXMDL PC–2 version computer
program of Harvey (1990) was used to study the effect of
various non-genetic factors and the means were compared

using Duncan’s multiple range test.
Least-squares means (±SE) of different milk production

traits are presented in Tables 1 and 2. The time to reach peak
yield in the present study was substantially higher than that
reported for Murrah buffaloes at different places in India
(Kundu et al. 2003, Suresh et al. 2004). The overall 305–
day milk yield obtained for Murrah buffaloes in this
investigation was comparable to the value reported by
Ulaganathan et al. (1983), however higher than the values
reported by other researchers (Kandasamy 1987, Suresh et
al. 2004) for Murrah buffaloes reared in various places.
Differences in the estimates might be due to sampling errors,
genetic constitution of the herds, agro-climatic variations and
management conditions. In general, the performance in terms
of the first lactation milk yield of Murrah buffaloes at the
central cattle breeding farm, Alamadhi is quite comparable
(Sethi and Khatkar 1997, Kumar et al. 2002) with those herds
in Haryana (home tract of Murrah buffaloes) indicating that
there might not be any appreciable genotype×environment
interaction.

Period and season of calving played a highly significant
(P< 0.01) effect on the variation of peak yield, 305-day
milk yield, lactation milk yield, milk yield/day of lactation
and milk yield/day of calving interval. The highly significant
(P< 0.01) influence of period of calving observed in the
present study on different production traits was supported
by similar findings on Murrah buffaloes maintained at
different places in India (Kandasamy 1987, Sethi and
Khatkar 1997, Suresh et al. 2004, Yadav et al. 2007).
Winter calvers had higher 305-day and lactation milk yields
than the monsoon calvers and they differed significantly
(P<0.05). The highly significant effect (P< 0.01) of season
of calving on different production traits corroborates the
findings of earlier workers (Dass and Sadana 2000) and
indicates that there was a pronounced seasonal influence
on the traits under study. The higher 305-day and lactation
milk yields in winter season calvers might be due to the
buffaloes calving in those periods having less gestational
stress as a result of the longer service period and delayed
conception, also during their descending stage of lactation,
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Table 1. Least-squares means (± SE) of different milk production traits of Murrah buffaloes

Effect n Peak yield (kg) Days to attain 305-day milk
peak yield (days) yield (kg)

Overall mean (µ) 1828 9.09±0.07 52.38±0.86 1706.52±17.85
Period of calving ** ** **
P1 (1974-1979 688 10.01±0.09c 44.54±1.12a 1742.42±23.27c

P2 (1980-1985) 689 9.02±0.08b 49.24±1.07b 1624.73±22.14b

P3 (1986-1991) 169 8.18±0.18a 55.46±2.29c 1556.50±47.48a

P4 (1992-1997) 143 9.59±0.18c 58.48±2.32d 1970.66±48.01d

P5 (1998-2002) 139 8.66±0.17b 54.46±2.26c 1638.27±46.84b

Season of calving ** ** **
Winter (Jan -Feb ) 342 9.42±0.12b 53.41±1.58b 1800.97±32.77c

Summer (Mar -May) 343 8.62±0.12a 55.82±1.57b 1675.43±32.58a

South-west monsoon
(June - Sep ) 573 8.87±0.1a 55.02± 1.24b 1615.10±25.62a

North-east monsoon
(Oct - Dec ) 570 9.46±0.09b 45.46±1.21a 1734.58±25.05b

Parity ** ** **
First 112 8.37±0.2a 54.64±2.60b 1643.28±53.99b

Second 307 9.77±0.13c 52.15±1.73ab 1835.02±35.82e

Third 356 9.26±0.12b 51.91±1.52a 1776.64±31.52d

Fourth 315 9.29±0.12b 58.76±1.60c 1781.55±33.09d

Fifth 267 9.02±0.13b 49.55±1.72a 1657.63±35.72b

Sixth 188 9.24±0.16b 49.12±2.02a 1718.01±41.83c

Seventh and above 283 8.70±0.14a 50.91±1.82a 1533.50±37.76a

**, P<0.01; Means bearing same superscript within classes do not differ significantly (P>0.05).

Table 2. Least-squares means (±SE) for lactation milk yield and milk production efficiency traits

Effect n Lactation Lactation milk Milk yield/day Milk yield/day
length (days) yield (kg) lactation (kg) calving

interval (kg)

Overall mean (µ) 1828 289.06±2.37 1759.65±19.58 5.94±0.04 3.61±0.05
Period of calving ** ** **
P1 (1974-1979 688 295.62±3.09 1798.90±25.51b 6.03±0.06ab 4.14±0.06c

P2 (1980-1985) 689 284.38±2.94 1679.11±24.27a 5.75±0.05a 3.62±0.06b

P3 (1986-1991) 169 290.23±6.30 1612.37±52.06a 5.41±0.12a 3.27±0.12a

P4 (1992-1997) 143 293.46±6.37 2002.17±52.64c 6.69±0.12c 3.74±0.12bc

P5 (1998-2002) 139 281.61±6.21 1705.71±51.36b 5.83±0.12a 3.26±0.12a

Season of calving **
Winter (Jan-Feb) 342 294.88±4.35 1855.40±35.93c 6.12±0.08 3.68±0.08
Summer (Mar-May) 343 284.77±4.32 1711.41±35.72b 5.92±0.08 3.54±0.08
South-west monsoon

(Jun- Sep) 573 283.24±3.40 1667.12±28.09 a 5.72±0.06 3.45±0.07
North-east monsoon

(Oct- Dec) 570 293.34±3.32 1804.68±27.46c 6.01±0.06 3.74±0.06
Parity ** ** **
First 112 310.17±7.16 1721.22±59.20c 5.46±0.13a 3.25±0.14a

Second 307 302.48±4.75 1931.47±39.27e 6.26±0.09b 3.83±0.09b

Third 356 298.72±4.18 1846.18±34.55d 6.03±0.08b 3.65±0.08b

Fourth 315 284.70±4.39 1815.71±36.28d 6.26±0.08b 3.85±0.08b

Fifth 267 278.20±4.74 1690.93±39.16b 5.91±0.09ab 3.57±0.09ab

Sixth 188 283.04±5.55 1750.79±45.86c 6.06±0.10ab 3.70±0.11b

Seventh and above 283 266.10±5.01 1561.27±41.40a 5.60±0.09 a 3.39±0.10a

**, P<0.01; Means bearing same superscript within classes do not differ significantly (P>0.05).
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there was an abundant availability of fodders coinciding
with the monsoon seasons. The lowest milk yield in south-
west monsoon calvers might be because they suffered
from heat and humidity stress and the non-availability
of quality fodder during a major part of the lactation
period.

Parity had a highly significant (P<0.01) effect on all the
traits studied except lactation length and it is in accordance
with the results obtained by other researchers (Dass and
Sadana 2000, Kundu et al. 2003) on Murrah buffaloes.
Highest peak yield, 305-day milk yield, lactation milk yield
and milk yield per day of lactation was observed in animals
calving in second parity and they were significantly (P<0.05)
different form rest of the parities. On the contrary,
Ulaganathan et al. (1983) and Kandasamy (1987) observed
highest 305-day and lactation milk yields in third parity in
Murrah buffaloes maintained at different places in Tamil
Nadu.

SUMMARY

The present study was made to study the performance
of Murrah buffaloes purchased from its breeding tract at
coastal region of Tamil Nadu to assess any genotype ×
environment interaction in production traits. The study
revealed that non-genetic factors such as period and season
of calving had highly significant effect on all the traits
studied. In general, the milk production performance of
the Murrah buffaloes purchased from its breeding tract
and reared at coastal region of Tamil Nadu was
comparable with those maintained under other government
and institutional herds in India, indicating that there
might not be any appreciable genotype × environment
interaction.
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Textbook of Veterinary Parasitology  was first published
in 2004 for B.V.Sc. & A.H. students in urge of a complete
textbook for teaching the subjects assigned for ‘Veterinary
Parasitology’ as approved by the Veterinary Council of India
(VCI). Keeping in view the rapid changes in climate due to
pollutants and their impact on increasing host-cells, the book
is revised twice within a short period of six years. The present
edition of the textbook not only provides updated text but
also puts a changed pattern of presentation of facts
comprehensively to expand the scope of its utility amongst
students of Preventive Veterinary medicine, field
veterinarians, clinicians and personnel engaged in diagnostic
and public health services.
As in the new syllabi of Veterinary Graduates, VCI has
merged the information pertaining to General   Parasitology,
has arisen a point of appreciation for the authors not only for
maintaining this essential aspect of the subject, but also
updated, conspicuous, epitomized, self explanatory and lucid
text with suitable examples. The first part of the book i.e.
‘Introduction and Generalities of Veterinary Parasitology’ is
relevant for beginners to this  subject , the knowledge  of
basic and fundamental aspects including various typical
definitions that are frequently used for describing various
types of parasites is most essential for better and easy
understanding text on Helminthology, Entomology and
acarology, Protozoology, Immunity to Parasite,
Chemotherapy, Chemoprophylaxis, Drug Resistance etc.

The whole text of the book is divided into eight parts as
per the requirements and sequences of teaching  varied
theoretical and practical courses concerned to Veterinary
Parasitology and its allied. Besides the first part, the
subsequent chapters are on Veterinary Helminthology,
Veterinary Entomology and Acarology, Veterinary
Protozoology, Immunity to Parasites, Anthelmintic

Resistance, Food-borne Parasitis Zoonoses and Parasitical
Techniques. Text of all these chapters is amply illustrated
with suitable diagrams, charts, gross photographs and
microphotographs with updated documented scientific facts,
tables covering almost all aspects of Veterinary Parasitology.
In the end, diagrams and photographs of eggs, larvae and
cysts of common helminth parasites of different host-species
are appended for easy diagnosis.

For the convenience of UG students and to introduce
Veterinary Pathology and Clinical Veterinary Medicine in a
better way, the authors encompassed pathogenesis, clinical
manifestations, lesions, diagnosis, treatment and control
under major heads of parasitic disease in different host-
species. Likewise, for the convenience  and ready use of field
veterinarian, clinicians, treatment of important and common
parasitic diseases of domestic livestock and birds has been
elaborated chapter-wise and well presented with tables
wherever required, explaining recent and effective drugs with
host-wise dose rates and modes of administration or
application. Although the contents provided in the textbook
are above the minimum requirement and standard prescribed
by VCI for teaching UG students, the book can also be used
as a guide by the PG students of Veterinary Parasitology.

Overall, the 3rd edition of  Textbook of Veterinary
Parasitology  is a complete package of contents covering
nearly all important and common species of parasites found
in domestic livestock and birds in the Indian sub-continents.
The book is a must for students, teachers, field veterinarian
and clinicians equally. Despite of authors’ strenuous effort,
experienced authors, readers may apprise any deficiency,
rectifications or new requirement before the next edition to
come. The price is moderate and affordable.

Aruna T. Kumar  and  Vrinda Sikri

Textbook of Veterinary Parasitology. 3rd edn. 2010. Bhatia, B. B., Pathak, K. M. L. and Juyal, P. D. Kalyani Publishers,
1/1, Rajinder Nagar, Ludhiana-141 008, P. 655+23. ` 350.00
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