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The domestic or water buffalo (Bubalus bubalis) belong
to the family bovidae, sub-family bovinae, genus Bubalus
and species arni. Buffaloes are believed to have been do-
mesticated around 5000 years ago in the Indus Valley. The
domestication of swamp buffalo took place independently in
China about 1000 years later. The movement of buffaloes to
other countries took place from these two countries,

The water buffalo can mainly be classified as river and
swamp type. They belong to the same species but have dif-
ferent habitats, Swamp buffalo has 48 chromosomes, the
river 50 and they interbreed and produce fertile progeny. The
swamp buffalo, mainly a draught-cum-meat animal, is found
in eastern half of Asia. The river buffalo usually has curled
horns and is found in western half of Asia, Brazil, parts of
the formerly USSR, Ttaly and a few east European countries.
River buffaloes are docile and have specially been devel-
oped for milk production with high fat content in Indo-Pak

subcontinent.

BREEDS, THEIR DESCRIPTION AND
EVALUATION

Both river and swamp type buffaloes are available in In-
dia. Swamp buffaloes are found in parts of Assam. The river
buffaloes are distributed throughout the country.

Around 65% of the river buffaloes are desi type and do
not belong to descript breeds. Important buffalo breeds are
Murrah, Nili-Ravi, Surti, Jaffarabadi, Bhadawari, Mehsana,
Godawari, and Pandharpuri. Mehsana and Godawari breeds
have been evolved through crossing of Surti and non-descript
buffaloes with Murrah in Gujarat and coastal Andhra Pradesh
respectively. Bhat and Taneja (1987) described character-
istics of buffalo breeds. On the basis of body size and weight,
Murrah and Nili-Ravi buffaloes could be classified as large,
Surti and Bhadawari as medinm, and Kundi as small sized
breeds. Breeding tract of Nili-Ravi has gone to Pakistan and
_ only a few thousand animals of this breed are now available
in India. Murrah has been used as a major improver breed
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for grading up non-descript buffaloes throughout the coun-
try. This breed has also been exported to a number of south
east Asian countries, Australia, Mediterranian and Latin
American countries to be raised as purebreds and in cross-
breeding with swamp and local dairy breeds.

Description of breeds initially was done between 20’s and
30’s by imperial civil and military officials and their impor-
tant characteristics were recorded in the Gazette of British
India. These descriptions were based on Information from
organised farms and not on extensive surveys and thus do
not cover the extent of variability present in these breeds, It
is therefore imperative that animal genetic resources should
be re-evaluated, The National Bureau of Animal Genetic
Resources, Karnal, has taken up the characterisation in-
cluding generation of population statistics of breeds in their
native environment through surveys. Evaluation and char-
acterisation of Bhadawari and Toda buffaloes have been com-
pleted and that for Nili-Ravi, Jaffarabadi and Pandharpuri
buffaloes is in progress. Population of Bhadawari and Surti
buffaloes has declined due to crossing of Bhadawari and
Surti buffaloes with Murrah to increase milk yield. Toda
buffaloes are facing extinction because of large-scale cross-
ing with Murrah. Immediate steps, therefore, need to be
taken to reverse this trend and develop breeding strategies
which will conserve the affected breeds. Herd registration
programmes for Surti, Murrah and Jaffarabadi are signifi-
cantly contributing to improvement and conservation efforts,
Genetic characterisation of these breeds is in the prelimi-
nary stages of investigation. '

ANALYSIS OF BREEDING POLICY

A number of schemes were initiated on breeding of buf-
faloes since the inception of the Indian Council of Agricul-
tural Research in 1929 (then Imperial Council of Agricul-
tural Research). In the middle of sixties, it was decided that
breeding of livestock should be organised on scientific lines.
Accordingly, Department of Agriculture in 1962 had set up
a working group to review the cattle and buffalo breeding
policy. The working group reviewed the breeding policy fol-
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lowed in each state and recommended a policy for achieving
increased milk production in Indian cattle/buffalo. The buf-
falo breeding policy envisaged (a) selective breeding for con-
servation and improvement of buffalo breeds in their home
tracts, and (b) grading up of non-descript buffaloes with rec-
ognised buffalo breeds. Murrah, Nili-Ravi and Surti were
used in grading up non-descript buffaloes. Although no
scientific evaluation of the grading up schemes have been
made, large increase in share of buffalo milk overtime sug-
gested the effectiveness of grading up schemes.

In the defined breeds, the selection in the initial years
was done through culling of low yielders and selection of
bulls on the basis of body confirmation and dam’s milk yield.
Government farms for important buffalo breeds with herd
size of 300 breedable females and 10 bulls were established
for production and testing of bulls for improving milk yield
in them. The results of these studies were not encouraging
due to small herd size, poor accuracy of sires breeding val-
ues and non-availability of semen freezing facilities at most
of the farms. The genetic gains in milk yield revealed high-
est contribution from dam to son path (82-84%) and dam to
daughter path (11-15%); contributions from sire to son and
sire to daughter path were almost negligible. Apparently,
the emphasis during selection both of cows and buffaloes
was mostly on their dam’s performance. This was expected
in the absence of progeny testing. Small herd size, poor eco-
nomic status of the farmers and poor spread of Al have been
the major hindrances in taking up the performance record-
ing and progeny testing in buffaloes in the field.

BREED PERFORMANCE AND GENETIC
PARAMETERS

" Various research schemes were initiated to answer spe-
cific questions pertaining to breeding and production effi-
ciency parameters. These have been critically analysed to
study variations in performance potential of the breeds, evalu-
ate estimates of genetic parameters, selection criteria devel-
oped and improvement in methodologies to get precise esti-
mates. A large body of the data were screened to generate
the range of averages reported. Performance potential of the
defined breeds is based on the performance in the organised
farms and records on their performance in native environ-
. ment are hardly available. A Jarge body of data were screened
and range reported. Selected references have been given as
these would be too many. In performance parameters large
variations were due to differences in location, management
inputs, periods, genetic variation between herds etc.

Body weights and growth

The study of body weights at various ages provides a meas-
ure of growth and size and reflect the suitability of breed or
strain to a particular eco-system and is important from the
point of view of early maturity and general adaptability.
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The birth weight in various buffalo breeds varied between
26 and 41 kg. Month/season, year/period, sire and sex sig-
nificantly influenced birth weight ( Misra ef al. 1970,
Nauliyal and Bhat 1979, Basu and Rao 1979,Vijai ef al.
1993). Weight and age of dam at calving also influenced
birth weight ( Misra et al. 1970, Basu et al. 1978). The
birth weight is largely influenced by maternal environment
and has low heritability —0.16 - 0.32 (Sreedharan and
Nagarcenkar 1978, Basu and Rao 1979, Vijai et al. 1993).
The phenotypic and genetic correlations of birth weight with
body weights up to first calving , age at first calving, and
milk yield were negative or low (Marwaha 1974, Johri and
Bhat 1979b, Vijai et al. 1993), thus suggesting that birth
weight cannot be used to predict the mature body weight,
age at calving or milk yield.

Examination of body weights across the breeds revealed
that Nili-Ravi had higher weights at 3, 6, 12 and 24 months
followed by Murrah while Surti had the lowest weights at all
ages ( Murdia and Chaudhry 1984, Sharma and Basu 1984,
Tiwana et al. 1985, Vijai et al. 1993). The weight at first
calving ranged between 335 and 525 kg, it being highest in
Murrah (Basu ef ¢/. 1984) and lowest in medium sized buf-
faloes (Tailor er al. 1990,Vijai et al. 1993).The heritability
estimates for body weights from 3 to 24 months were mod-
erate (0.40 - 0.49) while those for weight at 36 months and
weight at first calving were low being 0.20 and 0.16 (Nautiyal
and Bhat 1979). The phenotypic and genetic correlations
among adjacent body weights, in general, were high. The
moderate to high heritability estimates for body weights at
various ages and positive correlations among them suggested
that these 2 facts should be utilised in formulating the breed-
ing plan by giving appropriate weightage to body weights in
the selection criteria so that higher body weights/growth rates
leading to early maturity could be achieved. It would be
essential to use sequential selection for body weights at vari-
ous ages for young bulls and heifers.

Growth in general was linear from birth to 36 months.
The average monthly gains across the breeds varied between
10 and 12 kg and that the growth rate was maximum be-
tween birth and 12 months. Observations on body weight
gains suggested that period up to 1 year of age could be eco-
nomically utilised in feed lot for obtaining maximum growth
rate. It seems that present potential of the species is around
500 g/ day under medium inputs and 1 000 g under high
input. This can be improved further through selection and
use of fast growing males.

REPRODUCTION

The reproduction traits generally studied are age at oestrus,
number of services per conception, number of calves pro-
duced per unit of time, age at first calving, service period,
dry period and calving interval. Some of these parameters
have been used to measure the breeding efficiency.
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Breeding behaviour

Buffaloes continue to come in heat regularly in all months;
highest being in October and lowest in April. No differ-
ences between months and seasons were observed with re-
gard to per cent animals exhibiting oestrus and subsequent
conception (Bhat er al. 1983).  However, Tiwana et al.
(1985) and Tailor ez al. (1990) reported that around 75% of
the total calvings took place during July to January (the
most calving scason) and only 25% during February to June
(the least calving season) suggesting that buffaloes were sea-
sonal breeder. These authors suggested that period of sexual
activity in buffaloes appeared to be from September to De-
cember (74.8%). The sexval activity was very low between
February and August (1.18 to 4.23%). This was because of
non-detection of anjmals in silent heat by the farmers, Since
suppression of oestrus is a part of climatological phenom-
ena, it should be possible to modify it to some extent by ad-
justment in management and proper heat detection. Aver-
age number of services per conception ranged from 1.5 to
3.0. In general, heifers took more services than pluriparous
buffaloes.

Age at first calving

A large variation in age at first calving across the breeds
was noted; it being highest (54.6 months) in village buffa-
loes (Chhikara et al. 1978). The averages based on large
numbers in Murrah and Nili-Ravi were between 40 and 44
months (Sreedharan and Nagarcenkar 1978, Reddy 1980).
In Surti, and Bhadawari buffaloes, the age at first calving
was slightly higher, 46-54 months (Vijai ef a/. 1993, Pundir
et al. 1996). Pandharpuri buffaloes had an age at first calv-
ing between 38.4 and 39.8 months (Patil ef al. 1994). Farm
differences for age at first calving were significant (Johri
and Bhat 1979 a, Dutt and Taneja 1994 b). These could be
due to differential availability of inputs at the farms. The
farm differences could also be genetic in nature due to dif-
ferences in genetic merit of the sires used.

The heritability estimates for age at first calving varied
between 0.12 and 0.53 (Gokhle 1974, Johri and Bhat 1979a,
Basavaiah et al. 1983, Dutt and Taneja 1994b). Heritability
estimates largely differed due to differences in number of
sires used, progeny per sire and variation between individu-
als within halfsib groups apart from differences in genetic
nierit of sires used. Phenotypic and genetic correlations be-
tween age at first calving and first lactation milk yield were
low or negative (El-Arain 1986, Dutt and Taneja 1994Db).
The negative genetic association between these 2 traits sug-
gested that decrease in age at first calving would signifi-
cantly increase milk yield.

Calving interval

The first calving interval in Murrah and Nili-Ravi buffa-
loes varied between 480 and 573 days and that the overall
calving interval was lower (430-457 days) than the first calv-
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ing interval (Lal 1975, Reddy and Taneja 1984, Dutt and
Taneja 1995). In Bhadawari buffaloes it was 5235 +25.9 days
(Pundir et al. 1996). Average calving interval was 46248
days in Surti buffaloes. The calving interval was maximum
for first calvers and declined thereafter up to sixth parity
(Jain and Tailor 1994).

Most of the heritability estimates reported for this trait
were low and nonsignificant (El-Arain 1986, Duit and Taneja
1995). The phenotypic correlations between first calving
interval and first lactation milk yield were between 0.20 and .
0.38 (Basu et al. 1978, Dutt and Taneja 1995). Longer
calving intervals are associated with higher lactation yield.
Such a phenotypic association was expected since prolonged
calving intervals were the result of long lactation period prob-
ably due to late conception which was directly related to
feeding, management and heat detection practices .

PRODUCTION

Part and total luctation yield

Part factation records are used to predict the lactation milk
yield and are also useful in early evaluation of sires. Various
workers used 4 methods of extending part lactation records .
These are (i) ratio, (ii) multiple regression, (iii) modified
regression, and (iv) regression of remainder of lactation on
the last test. Errors of multiple regression and regression
estimates on the last test are minimum, modified regression
intermediate while error of the ratio estimmate was the larg-
est. Around 12% of the total milk was produced in second
month of lactation while around 30% of total milk was pro-
duced in first 90 days of lactation. The heritability of monthly
milk production increased with stage of lactation up to sixth
month and declined thereafter. Similarly, the genetic corre-
lations among early months of lactation were higher than
those among the later months. The genetic correlations be-
tween monthly and cumulative part and tota] yields showed
a steady increase with each added month of lactation (0.90 -
0.99). In view of the higher heritability estimates of early
segments of lactation curve and their high genetic correla-
tion with total yield, selection on the basis of first 4 months
cumulative yield or fourth to {ifth monthly part yield would
be as effective as that based on total yield (Kumar et a/, 1978,
Khan and Iqbal 1996).

Lactation curve

Various mathematical models, viz. exponential, parabolic
expanential, gamma type and inverse polynomial were de-
veloped to explain the shape of lactation curve. Gamma fune-
tion gave the best fit followed by inverse polynomial. Parity
had significant effect on the initial milk yield in gamma func-
tion and year of calving affected significantly the average
slope and average rate of decline of the lactation curve (Kumar
and Bhat 1979, Vig et al. 1985).

Lactation milk yield
The average first lactation milk yield in Murrah buffaloes
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varied between 1 540 and 1 867 kg (Gokhle 1974, Johri and
Bhat 1979 ¢, Gupta 1988, Khatkar et al. 1996) while in
Nili-Ravi, it was 1 707 kg (Reddy and Taneja 1984). The
first lactation averages for Bhadawari, Nagpuri and
Marathwada were between 693 and 926 kg (Belorkar et al.
1977, Singh and Singh 1977, Sharma and Singh 1978,
Pundir et al. 1996). Pandharpuri buffaloes gave a first lac-
tation yield of 1375 and 1 266 kg respectively in urban and
rural areas ( Patil et /. 1994). McDowell et al, (1995) com-
pared performance details of Nili-Ravi breed of Pakistan,
Murrah of India and Egyptian buffaloes and reported that
38% of all lactations in Nili-Ravi had more than 2 700 kg of
milk as against 14% of all lactations in Murrah and 6% in
Egyptian buffaloes.

Milk yield increased over the lactations with peak in fourth
lactation (Patro and Bhat 1979, Tailor et al. 1992). More
than 50% of the buffaloes left the herd by the end of fourth
lactation and between 1 and 3% completed 10 lactations.
Percentage of lactations terminated due to health, reproduc-
tive problems and death were around 30% each in lactation
1 and 2 (Cady et al. 1993).

Most of the heritability estimates for first lactation milk
yield in Murrah and Nili-Ravi buffaloes were between 0.08
+0.04 and 0.19 + 0.08 (Johri and Bhat 1979c, Pandey
1983, Sharmaand Basu 1986, El-Arian 1986). Khan
et al. (1996) reported the heritability estimate for first lacta-
tion milk yield in Nili-Ravi buffaloes as 0.14 1 0.08 (intrasire
regression of daughter on dam) and 0.27 £ 0.07 for mikk
yield expressed as most probable producing ability.

Measures of milk production efficiency

The first lactation milk yield is the most commonly used
selection criterion in dairy animals. The eocnomic merit of
dairy animals, however, is also influenced by parameters like
age and weight at first calving, lactation length and calving
interval. Some simple measures of milk production efficiency
taking into account the variation caused by these factors
need to be developed which has high genetic correlation
with milk yield as reflected by higher heritability than that
of milk yield. Some measures of milk production efficiency
developed and studied are: milk yield/ day of age and weight
at first calving, milk yield/ day of lactation length and per
day of calving interval.

The average milk per day of first lactation length in
Murrah buffaloes ranged between 5.30 and 5.68 kg (Bhalaru
and Dhillon 1978, Reddy 1980, Dutt and Taneja 1994b),
while in Nili-Ravi it was 6.04 kg (Singh and Singh 1977).
The averages milk yield/ day of first lactation length for
Bhadawari buffaloes was between 2.45 and 3.59 kg ( Pundir
etal. 1996, Singh and Singh 1997). The milk yield per day
of lactation length in Surti buffaloes was 5.17 kg (Singh and
Singh 1977). The average milk yield per day of first calving
interval varied between 3,09 and 3.51 kg in Murrah ( Bhalaru
and Dhillon 1978, Umrikar and Desh Pande 1985, Dutt and
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Taneja 1994b), while in Bhadawari it was 1.52 kg (Pundir
et al. 1996).

Bhalaru and Dhillon (1978), Reddy (1980), Bhat et al.
(1982) and Dutt and Taneja (1994b) estimated genetic pa-
rameters for some measures of milk production efficiency
and compared these with heritability estimates for milk yield.
Most of the estimates reported by Reddy (1980) and Bhat et
al. (1982) for milk production efficiency parameters were
low, On the other hand, Bhalaru and Dhillon (1978) and
Dutt and Taneja (1994b) observed that heritability estimates
of milk yield per day of first lactation length (0.29 * 0.10,
0.33 & 0.08 ) were higher than that of first lactation yield
(0.19 £0.09, 0.23 + 0.07). The genetic correlation between
these 2 traits was more than 0.9. In view of higher heritabil-
ity of milk yield/ day of first lactation length and higher ge-
netic relationship with milk yield, selection on the basis of
this trait would result in higher genetic improvement than
expected from selection for milk yield. Heritability estimate
for milk yield / day of age at second calving (0.31 % 0.10)
though reported to be higher and had high genetic correla-
tion (0.83 £ 0.08) with first lactation yield (Bhalaru -and
Dhillon 1978), selection based on milk yield /day of age at
second calving would increase the generation interval and
thus lower genetic gain per unit of time,

Number of lactations completed and lifetime milk yield

Although, Nili-Ravi and Murrah breeds on an average
completed 3 lactations, some studies reported the average
number of lactations completed in Murrah to vary from 4.4
to 5.8 with lifetime yield 8 914 - 9 994 kg (Sharma and Basi
1986, Dutt and Taneja 1994a) and 4.5 to 5.6 lactations in
Nili-Ravi buffaloes (Cady et al. 1983). The average number
of lactations completed and lifetime milk yield in Surti were
3.72, 4 960 kg respectively (Kulkarni 1995).

Lifetime milk production (based on 3 lactations) ranged
between 4 498.0 £ 26.2 and 5 251.1 % 29.6 kg (Johri and
Bhat 1979¢, Gokhle and Nagarcenkar 1980, Singh and Yadav
1987) for Murrah buffaloes.

The heritability estimates for various lifetime parameters
and measures of efficiency of lifetime traits varied between
0.07 and 0.30 (Kalsi and Dhillon 1984 , Umrikar and
Deshpande 1985, Singh and Yadav 1987, Dutt and Taneja
1994a) and were not substantially higher than those for
first lactation yield to be used in the selection programme.

Examination of expected correlated responses in lifetime
milk yield from selection for a single trait or indices based
on first lactation traits revealed that the correlated response
in lifetime milk yield was more than the direct response when
selection was based on milk yield/day of first lactation length
(Dutt and Taneja 1996). These results suggested that there
was no advantage in basing selection on combining various
early economic traits and that milk yield/day of first lacta-
tion length was an ideal trait for selection to achieve maxi-
mum genetic gain in lifetime milk yield.
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‘MILK COMPOSITION

Buffalo milk has comparatively more fat and solid-not-
fat (SNF) than cow milk. Monthly fat percentages were
significantly influenced by stage of lactation. Fat percent-
age shared a continuous increase from first to tenth month.
Differences in fat percentage between breeds also exist, the
fat content being 12.6% in Chinese and 9.0% in Philippine
buffaloes. Murrah breed has higher fat content than Nili-
Ravi buffaloes. Large breed differences for fat per cent were
also due to yield level, stage of lactation and type of feeding,
The mean fat and SNF percentages in composite Murrah
buffalo milk were 7.0 £ 0.04 and 10.1 + 0.03 with a varia-
tion of 10 and 4.9% respectively (Singh et al. 1979). The
means of fat and SNF percentage in Bhadawari buffaloes
were 7.53 + 0.94 and 9.55 * 0.35 respectively (Pundir ef al.
1996). Protein, lactose and minerals together constituted
9.6%. Per cent protein was highly heritable (0.74) while
per cent ash (0.29), per cent total solids (0.35) and per cent
solids-not-fat (0.39) were moderately heritable (Pal et al.
1971). The heritability estimates for per cent fat and SNF
were 0.41 +0.28 and 0.26 + 0.23 and the repeatability esti-
mates for per cent monthly fat ranged from 0.20 to 0.48 and
per cent SNF from 0.19 to 0.37 (Singh et al. 1979). Correla-
tions between milk yield and milk constituent percentages
were negative and ranged between 0.20 and 0.77. Genetic
correlations among milk constituents however were positive
(0.3 and 1.0). These results suggested that selection for
milk yield would lower milk constituents percentages and
vice-versa, Although, the increase in milk yield will de-
crease the milk constituents percentages, the total fat, pro-
tein and SNF yield would increase as all yields are positively
correlated with milk yield.

SELECTION INDEX

Selection index estimates the value of an individual for
an aggregate genotype and is a linear combination of addi-
tive genetic merit for component traits weighted by their re-
spective economic weights. Examination of various indices
revealed that first lactation milk yield was the most impor-
tant trait (Sharma and Basu 1986, Dutt and Taneja 1994)
and addition of age at first calving, first calving interval
and other early economic traits improved the net genetic gain
in the aggregate genotypic value of the index to some extent.
Most selection studies recommended an index combining
age at first calving, first lactation 305-day milk yield and
first lactation length as ideal one for buffaloes. The effi-
ciency of the selection increased further when both age and
weight at first calving were combined alongwith part lacta-
tion milk yield in selection indices (Gokhle and Nagarcenkar
1980).

RESULTS OF SELECTION SCHEMES

Annual genetic gains in milk yield were estimated for
herds kept under selection for milk yield. The annual ge-
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netic gain in 300-day first lactation milk yield in Murrah
and Murrah grades at military farms of 15.88 kg which was
equal to 0.99% of the herd average of 1 611.26 kg was re-
ported by Reddy and Taneja (1982). The genetic gain amount-
ing to 3.28 kg of milk or 0.17% of the average first lacta-
tion milk yield (1 879 + 39 kg) was estimated by Khan
(1994). The estimates of annual phenotypic trend in buffalo
herd at the PAU, Ludhiana, revealed that both age at first
calving and milk yield showed an increase and lactation pe-
riod a decrease over the years. The annual rate of genetic
progress in first lactation milk yield was estimated as 4.5 kg.
This was about 0.27% of the herd average. The genetic de-
cline was 0.94 months in age at first calving per year whereas
first lactation period increased by 1.2 days/ year (Tiwana et
al. 1985). Amongst the several factors responsible for rela-
tively tow genetic gains for mitk yield may be the subjective
basis of selection, [ess genetic variability, low culling rates
etc,

For achieving higher genetic gains, the only alternative
is to initiate and strengthen progeny testing programmes for
important breeds. Progeny testing programmes for Murrah,
Surti, and Mehsana were in existence and evaluation of bulls
is being done using appropriate sire evaluation methodolo-
gies. Progeny testing programmes for Murrah and Mehsana
have large field base involving farmers animals and envis-
age producing 100 completed first lactation records of prog-
enies per bull, Milk production and fat percentage of each
daughter are measured once a month till it completes lacta-
tion. The best linear unbiased estimates of the top 10 sires
(28 to 90 daughters) ranged between + 67.1 and + 152.7.
The overall sample average first lactation yield of daughters
was 1 917 £ 38 kg and age at first calving was 42.9 + 8.1
months (Trivedi 1997).

Bulls/semen produced in buffaloes is of indifferent qual-
ity. The approach, therefore has to be of producing large
number of quality males through nominated matings and
screen them for accurate information on their breeding value
and use the best ones for achieving higher genetic gains.
The only option is to develop/strengthen the field recording
programmes with farmers participation on co-operative ba-
sis for important buffalo breeds having buffalo population of
around 10 000, All buffaloes in the programme should be
identified, registered and a system of performance recording
developed. Inputs like health care, artificial breeding, feeds
and fodders and marketing should be built into this system.,
Farms should be established for rearing of young males. Se-
quential selection among males should be following growth
rate, production records of dams and semen test. The bulls
finally clearing the semen test should be used in test mating
and those with higher breeding value used for breeding. Such
programmes of progeny testing should be linked and coordi-
nated at national level. Research inputs for improving Al
and semen quality in buffaloes and methodologies for sire
evaluation under field conditions should be made available.
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Field base for some breeds like Bhadawari and Surti is shrink-
ing because of their low milk production potential and cross-
ing with Murrah. [t is essential that these breeds are im-
proved in their native tracts with farmers’ participation so
as to build a reasonable population size for effecting genetic
improvement.

A maximum genetic gain of | to 1.5% in milk yield using
intense selection of bulls under progeny testing is possible.
Multiple ovulation and embryo transfer techniques offer a
great potential to increase slection response for milk yield in
buffaloes. There is a large genetic diversity available in buf-
falo breeds; crossing between them needs to be attempted to
combine desirable genes of Murrah for high milk and me-
dium fat; of Bhadawari for greater heat tolerance and high
fat and Surti for regularity of breeding.

No definite breeding programmes for raising river breeds
for meat production exist. 1t would be desirable to cross
buffaloes with less than average milk yield with buffalo bulls
selected on the basis of faster rate of gain and higher feed
efficiency for production of calves to be raised for meat,
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