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INTRODUCTION
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India is the home %f%é;)of the world‘®s best riverine-

type buffalo "Murrah", which has been used as an improver
breed throughout Asia as well .as in a number'of countries
in south East Asia, Eastern Europe and Latin America. The
world buffalo population is 138 million, and of this 7%
million are in India (FAO 1987). In India buffaloes cone
tribute 52% of the total milk, despite the fact that they
constitute only 26% of the total bovine pOpuiation
(cﬁatterjee and Acharya,1987). The buffalo population
increased by about 35% as against 9% in cattle during
1961-82. India ranks third in the world after USSR and
USA in milk production (43.9 million tonnes in 1986-87).,
Milk and milk products are the second largest contributor

(Rs.16,000 million) to the gross agricultural produce.

It would not be inappropriate to describe the buffalo
as a "triple purpose®" animal, i.e. producer of milk, meat
and draft. S&ince buffaio milk has higher fat content, it
is more profitable in dairy enterprises. As an excellent
draught animal, 10 million buffaloes play an important
role in ploughing and carting. They produce 1 million
tonnes of méat and by products such as skin, bones, blood
etc. .The market value of various livestock p;oducts.
ﬁhilst éliveoand after death, amounts to about Rs. 16,000

crore per year in India, rbughly 4% of AP,



The native tract of the famous Murrah breed is
Haryana and this state has registered the highest increase
in buffalo population (74.1%) during 1961-82 followed by
Gujarat, Rajasthan, Uttar Pradesh and Punjab. In Haryana,
buffalo production is mostly in the hands of small farmers.
Keeping milch buffalo ié an important support to crop-
farming. It has become an integral part of the traditional
village farming system. 2bout 75% of Indian farmers own
less than 2 hectare$ of land. In general, small holdings
are mainly diverted to subsistence food‘crop production,
In suéh a situation where énimals have to suﬁsist almos£
entirely on agricultural by-products, buffaio is the ideal
animal that efficiently converts them into milk and adq%fo
the regular farm income. In future also dairying shall

continue to be an important occupation and a major source

of income particularly small farmers and landless labourers.

Today buffaio is playing a vital role in the rural
economy. It fits well into the agro-climatic patternm of
north-western region of the country. Life of the fafﬁing
community in this region is intimately associated with
the buffaloes., Buffalo receivés the utmost care and
affection from the farmer and are regarded as a symbol
of agricultural prosperity. In Punj&b where a farmer had

only one cotton quilt, he used it to cover a pregnant

she-buffalo, rather than his own pregnant wife (Khurody,1974).
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It shows that the people have developed a love and deep
affection for their buffaloes and they have long passionate

tradition of rearing animals.

Buffaloes are regarded as valuable possession of
farmers. Cenerally farmer in this area aspires to keep
a few milch buffaloes for £he supply of milk and milk
products to his family and add to :his family earnings
from the sale of surplus milk and its products. The
possession of milch buffaloes and their number in a '
household indicates its socio-economic status. Buffaloe's
milk is very popular in these‘areas and sells at a higher
price than that of cow's milk due to its high fat and total
solids content.

However, buffalo has so far been a neglected animal
in India and the reseérches have been neither coordinated
nor planned in certain areas such as buffalo housing
system and the housing assoctated management practices.'
This area so farﬁ has received little or no attention,
There has been a gap in our knowledge pertaining to the
various housing systems and various managemental practices
and general failure to recognise and exploit the potential
of housing for keeping this very productive animal under
field conditions. |

Ideal housing, which is conducive to good health,
comfort and protection from the inclements of weather

in this country is lacking except on a few organised
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farms. Also, very little information is available
regarding the relative merits of different type of houses
for buffaloes. Substantial of research work has been
carried out at Haryana Agricultural University (HAU)
livestock farm on buffalo housing system and its ihfluence
on production, reproduction, growth, comfort, physiological

reaction etc. and it has been recommended that loose
housing system is suitable for buffaloes in the nofth-
western part of the country (sastry and ceorgie,1988).
Due to vagaries of natufe, inclement weather conditioms,
lack of knowledge and poor economic conditions of the '
buffalo keepers in rural area, farmers are using greatlf
diverse housing systems in different seasons, such as
.tethering in the open, under trees, in sheltered paddoék,
closed house where majority of the farmers share the
dwelling with buffaloes, in thatched sheds etc. Many
farmers., directly,or indirectly'are spending more an
buffalo houses for no benefit because of their poor
knowledge, which results into substantial reduction in °
their profit margins from this enterprise.

It is unfortunate that very little attention has
been given to housing system for buffaloes in rural
areas to exploit its full potential and it has been
completely neglected by farmers in providing them suitable
houses for their buffaloes. A few efforts have been made

to study the buffalo housing system in rural area but
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no systematic attempt has so far been made for analysing
economic aspects of the buffalo housing system. Most of
the information available on buffalo housing system in
rural areas is based on assumption, casual observations,
experience and memoirs of some specialist and professional
workers. This is not adequate to serve as the basis on
which valid guidelines for introducing improvg\and
scientific housing and hou31ng assoclated management
practices for buffaloes can be framed.

Keeping this in view, it was planned to investigate
the prevailing buffalo housing system and associate mana-
gement practices followed by different categories of
farmers (landed as well as landless labourers) maintaining
milch buffaloes in two égro-climatic zones of Hafyana, viz.
Kg;nal énd Hzg;r districts with the following objectives:

1. To study the buffalo housing practices being

followed by different categories of farmers.

2. To study the housing associated management

practices being followed by different categories
of farmers.

3. To make a comparative appraisal of housing

and associated management practices in rural
areas with those on an organised buffalo famm.
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REVIEW OF LITERATURE

Housing for buffaloes is generally taken for granted
both by the scientists and farmers, since it is the most
obvious thing that has to be there just like air and water.
On organised farms, houses for buffaloes are considered
to be similar to those for cattle and, in villages,
farmers house their buffaloes in whatever way they can
afford to. Such an attitude ié unfortunate Eonsidering
that animal housing not only helps in moderating the range
of microenvironment to which the animals are exposed
towards comfort, but also determines the system. of feeding

and management of stock housed in them.

EXISTING HOUSING SYSTEMS:

considering the wide variations in the socio-economic
and agro-climatic conditions under whicﬁ buffaloes are
reared, it is natural that buffaloes are housed differently
in different parts of the world. In parts of southeast. |
Asia (camoens, 1976; Rabold,1982) and in the northern parts
of Brazil (Caberra,1985), where there is prpblem of flooding
in rainy season, the buffaloés are kept on log platforms
that rise above water surface. During day time buffaloes\'
swim far and wide for feeding and, by dusk, return to the

platforms for rest, safety and feeding of their young ones.

In Caucassian Republics of Soviet Union (Agabeili,

1967), many countries of Europe (Sastry and Gall,1975;
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Polichronov and Aleksiev,1979), Middle East (Sevinic,1985)
and in parts of South and Central America (Netto,1985;
Herra,1987), buffaloes are kept on pasture/ranch except
in winter, when they are shifted inside sheds. The Asian
small farmer adopts greatly diverse housing systems for
buffaloes in different seasons (Sastry,1980) such as -
tethering under trees, tethering close to and in the shade
of their dwelling quarters, housing in thatched or mud-
roofed sheds, enclosing within wood-fenced or mud-walled
paddocks etc., During day time thé buffaloes are invg;ia£ly
let out for grazing, roaming a;ound or wallowing in pbnds
etce.

2 scoring system was developed (Raut,1982) for twentyl
most important attributes (space, hygiene, sanitation, shed
structures, water source, thermal comfort etc.) of buffalo
houses in the villaées of Dhulia district of Maharashtra
(India) in such a way that each buffaloes could get a
maximum total score of 24, which means the most ideal
housing. Majority of the buffaloes had total scores between
10 and 14, the poorest scores occuring in the rainy season
(Table 1). There were significant correlations between
daily milk yield and floor area (0.236) and total score
for housing conditions (0;588). This indicates great

scope for allround improvement in housing system for

buffaloes.
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jackets) in winter. During summer too, majority were
kept indoors (mainly for safety), which was not ideal from
the point of thermal amelioration. Mostly temporary wood
or mud mangers of unspecific size and shape are used.

On organised farms in India, buffsloes are housed
in 014 colonial semi-closed type Barns, or, more recently,
in semi-open loose house i.e., paddock with partial _
shelter (Gill and Rurki,1981; Sastry and Georgie, 1985).
Generally similar types of houses are used for housing
dairy buffaloes in Pakistan (Ashfaq,1974; Cady et al.,1983),
Bulgaria (Hinkovsre and Alexiev,1985) and Italy (Sastry and
Gall,1985). Though buffaloes are housed loose in groups
in such loose houses, they are milked in a separate
milking bam.

On farmers' holdings, young buffalo cal@es are kept
inside human dwellings or near adult buffaloes but separa-
tely tethered (on earthern floor). ©n orgenised farms (in
India and elsewhere) maintaining dairy herds, calves are,
kept in most diverse ways-in individual cages with raised
floors, individual cells with or without bedding, in small _
groups on raised slatted floors, in loose houses with or
without bedding or as small group in fenced paddocks.

Bagga (1967) reported that common sheds are used for
all kinds of aﬁimals without distinction between sick,
weak or healthy animals by all except 4.17 per cent of

the respondents in the course of a study on calf rearing
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Table 1: Distribution of buffaloes according to total
score on housing conditions in different seasons
in Dhulia district of Maharashtra (India)

Score Distribution of animals (%)

Winter sSunmer Rains

‘/_ 6 - - 2004

6 -8 7.8 565 9.3

8 - 10 22.5 23.3 36.1

10 - 12 2701 2406 2107

12 - 14 24,0 21.9 - 18,1

14 - 16 10.1 13,7 2.4

\ 16 8.5 11.0 -

Total 100.0 : 100.0 100.0

Ssource: Raut (1982).

It was observed by Srivastava and Promila(1983) that
in villages around Ludhiana city of Punjab (India), 82% of
the people having buffaloes kept them in human dwellings.
As high as 78% of houses were of closed type. the remainder
only partially open; 92% of sheds having only one side open
(poorly ventilated). Buffalo sheds had either no dralnage
(22%) or liquid manure was allowed to collect in pits after
draining down an unevenly sloped earthern floor. 2ll the

buffaloes were kept indoors (often covered in jute cloth
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jackets) in winter. During summer too, majority were
kept indoors (mainly for safety), which was not ideal from
the point of thermal amelioration. Mostly temporary wood
or mud mangers of unspecific size and shape are used,

On organised farms in India, buffaloes are housed
in o0ld colonial semi-closed type 5arns, or, more recently,
in semi-open loose house i.e., paddock with partial .
shelter (Gill and Rurki,1981; Sastry and Georgie,1985).
Generally similar types of houses are used for housing
dairy buffaloes in Pakistan (Ashfaq,1974; cady et al.,1983),
Bulgaria (Hinkovsre and Alexiev,1985) and Italy (Sastry and
Gall,1985). Though buffaloes are housed loose in groups
in such loose houses, they are milked in a separate
milking bamm.

On farmers' holdings, young buffalo cal@es are kept
inside human dwellings or near adult buffaloes but separa-
tely tethered (on earthern floor). On organised farms (in
India and elsewhere) maintaining dairy herds, calves are,
kept in most diverse ways-in individual cages with raised
floors, individual cells with or without bedding, in small _
groups on raised slatted floors, in loose houses with or
without bedding or as small group in fenced paddocks.

Bagga (1967) reported that common sheds are used for
all kinds of aﬂimals without gistinction between sick,
weak or healthy animals by all except 4.17 per cent of

the respondents in the course of a study on calf rearing
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practices and problems in the villages of Hisar district,
He further reported that the walls and roofs of the sheds
were mostly *“Kutcha" and thachéd in some cases. The
common materials used as bedding for the animals included
sand, wheat bhusa, crop residues of bajra etc., 'Pucca’
mangers for the animals were provided by only 5 per cent
of the respondents. Windows and ventilators in the sheds
were found only in a few cases, even though many respondents
expressed a liking for keeping the sheds clean and airy.
Géra (1967) surveyed villages of Hisar block to study
problems in dairy development and reported that animals were
housed in human habitation by 81.7% of the respondents, A
majority (76.4 per cent) of the respondents were in favout
of constructing animal sheds outside the viliage. social,
cultural, economic biases and lack of cooperation were the
reasons for the non-construction of community milking sheds.
Verma (1967) studied dairy husbandry practices of
nomadic Gujjars in Sirmour district of Himachal Pradesh
with special reference tb pastoral animal husbandry. He
reported that freshly calved animals were provided with
good beddinb and if possible housed in a‘separate corner
of the house.
Deniel (1969) investigated buffalo husbandry practices
prevalent among farmers of Hisar block. 2ll the respondents,

except one, had ‘Kutcha' floors in their animal sheds which



were constructed by putting the earth and plastering

(62.5 per cent) or ramming the earth and then plastering
(34.4 per cent). A majority of the réspondents provided
bedding of sand or waste fodders and replaced it daily.
None of the cattle keepérs reported using any disinfectant,
Animals were tiéd in the shed after giving them bath (37.5
per cent) or tied under a shad& tree (46.9 per cent) to
save them from severe temperature during summer,

Mikkileni (1976) made a study of adoption of a feﬁ
selected dairy practices in upland and delta areas of
Vijaywada Taluk (Andhra Pradesh). He reported that all the
21 dairy practices selected were adopted by the dairy
farmers but the adoption of balanced feeding, concrete
flooring for the cattle shed, growing of improved varieties
of fodder and practice of artificial insemination on the
herd were low.

Patil (1976) conducted a study of dairy cattle
management practices in rural areas of Bangalore. It was
reported that 73 per cent of the farmers had good shelter
for housing their animals, 23 per cent moderate and 4 per
cent of the farmers kept their animals in the open air.

Sinéh (1978) made a study of some selected factors
affecting adoption of dairy innovation by different cate=-
gories of dairy farmers in the milk shed area of Ludhiana
Milk Plant (Punjab). He observed that marginal dairy

farmers had more favourable attitude towards dairy than



-12=- .

others, whereas small dairy farmers were highlytmotivated,
Practices like protecti?e vaccination, clean watering to
the dairy animals and ‘pucca' shelter were adopted more,
whereas practices like dehorning and deworming and caste
ration of male calves were poorly adopted.

Grewal (1980) observed that the common belief that
dirt floors are more comfortable for animals Qaé belied
by his findings on the effect of floors on Murrah buffalo
heifers. He noted that buffalo calves housed on brick
floors grew faster and remained healthier,

Sastry et al.(1980) reported that in Indian villages
farmers kept their animals exclusively on dirt floors.
The general belief is that animals are more comfortable on
dirt floors. They concluded that there is no justification
for such a belief, at least for during hot season. Only
on Govt. farms concrete or brick floors are provided in
animal houses. |

Tikku (1981) investigated the migratory dairy
farming in Jammu and Kashmir. He reported that the Dodigujjar
herdsmen trek with their dairy buffaloes to the plains
around Jammu in winter and the pastures of Pir Panchal
during summet, living during temporary dwellings which
accommodate both the family and animals.

Khurody (1974) narrated a scene many years ago in a

village in Punjab where a farmer had only one cotton quilt,
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which he used to cover his pregnant she-buffalo, rather
than his pregnant wife. This showed the deep concern of
farmers for the'comfort of ﬂis animals.

singh (1986) reported better housing and management
for buffaloes in adopted villages of Hisar district com-

pared to that in non-adopted villacges.

HOUSING STANDARDS:

Practically, there are no standards for space require-
ment and specifications of structures based on experimental
evidence designed to guage animal comfort, optimum production
and suitability to a specified management systems for
buffaloes. '

Based on deliberations among experienced animal
husbandry specialists, rather than on empirical findings,
the Bureau of Indian Standards, New Delhi has brought out
standards on space requirements and construction details
for cattle and buffalo farms of different sizes (I.S.I.,
1968a; Mehta et 3l.,1979). There is a sort of insistence
that cattle houses in this country be constructed as per
these specifications. A bulletin on dairy cattle housing
including buffaloes, brought out by the Punjab Agricultural
University (Kooner et al.,1969) gives details of loose

housing, which the authors recommend for the semi-arid

regionse.



The loose housing system, in principle, allows
animals to be housed loose and comprises of an open
paddock with a partial shelter. The various experiments
conducted at Haryana Agricultural University,Hisar and
described by Sastry and Georgie (1985), in fact, indicated
that the space requirements recommended by the Bureau of
Indian Standards are more or less adequate.

A loafing space of 1.8 to 2.0 m? and a manger space
of 53 cm were found adequate for two year old buffalo
heifers (varma and Tripathi, 1980). wWhereas, a shed
space of 4.37 m2 was found to be desirable for milcﬁ
buffaloes (Raut,1982). Keeping all the above Qoints in
mind, Sastry (1988) gave guidelines on lay out designs

and space requirements in loose houses (Table 2).

Table 2: Requirements of shed space (m2) manger and water
trough space (cm) for buffaloes under loose
housing system.

Item Bull Buffaloes Calves Down-calvers
Sheltered area 12 . 4 1(old 2) 12
Open paddock area 120 8 2(old 4) 12
Manger front - 60,75 40.50 -
Space : } R
width of manger 60 60 40 -
Depth of manger 40 40 15 -
Height of inner } 50 50 30 -
wall of manger
Max.animals per 1 50 30 1

shed

Source: Sastry (1988).
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MICROCLIMATE IN ANIMAL HOUSE

The conditions inside the animal houses are affected
to a conéiderable extent by the meteorological factors of
the external environment, the construction ite=self and the
animals housed therein (Padmanabhamurthy,1980). The macro-
climate-microclimate relationships are different in
different seasons (Singh et al.,1985a). Meteorological
data from series of studies carried out in semi-arid
climatic zone on the microclimate in the open, in the loose
house with brickpavement and partial asbesfos-r&ofed shel-
ters and in normal brick-wailed asbestos roofed barns and-
shedé, as well as in hollow brick-roofed barns are presented
in Table 3. While the maximum temperature inside the barms
was similar to that in the open in all seasons, it was
invariably higher in the loose house by about 2°C in all
seaons., Humidity, thoﬁgh higher in.the loose house than
in the open, was highest in the barn house, In ‘another
set of experiments (Karki et al.,1980; Mehla,1982; Singh,
1982) from which, data comparing loose house and a large
asbestos-roofed shed with cross-ventilation (through
ground to roof-height wire-net covered spaces) was availa-
ble, again the maximum temperature was higher in loose
house than in this shed and in the open. The atmospheric
humidity was also higher in the hot seasons in the loose
house than in the shed, though in cold seasons the humdity

was similar. The minimum temperature tended to be, in
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Table 3: Microclimate in different types of animal

housing
. House conditions
Season/Climate Open Tree Loose Asbestos-  Asbestos-

913351fication shade housing roofed shed roofed barn

Maximum temperature (°c)

Summer 40,7 - - 41,1 - 40.6
Winter 20.7. - 22.4 - 20.3
Rains 36.1 - 36.7 - 36.1
Summer - 38.5 40,0 39.4 -
Hot dry 41,2 - 42,6 39.4 -
Hot humid - 36.4 - 28.3 36.7 -
Mild cold 27.1 - 26.7 24.9 -
Severe cold 20.0 - 19.7 18.7 -

Minimum temperature (°c)

Summer 25.4 - 27.6 - 29.1
winter | 4.9 - 5.3 - 8.6
Rains 25.3 - 26.3 - 26,9
Summer - 27.0 27.0 - -
Hot dry 23,2 - 26.4 28.1 -
Hot humid 26.9 - 28.3 29.1 -
Mild cold 10.6 - 15.0 15,2 -
Severe cold . 5.6 - 9.3 10.2 : -

Relative humidity (%)

Summer 40.1 - 48,2 - - 51.7
Summer Morning -~ 66,7 68,7 - -
Evening = 45,4 42,6 - -
Winter - 51,3 - 54.6 . - 60.7
Rain 54.4 - 52.4 - 57.3
Vapour pressure (mm Hg)
Hot dry 11.7 - 18.3 16.5 -
Hot humid 22.5 - 26.1 24.4 -
Mild cold 8.2 - 10.5 10.3 -
Severe cold 7e3 - 8.5 8.2 -

Source: Sastry and Georgie (1985),
Note : All recordings weére made with animals present,
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comparison to that in the open, consistently higher by

(o]

1° to 2.5°C in the loose house, by 2° to 4°C in barn and

© to 5°C in the shed, with the difference between indoor

2
and outdoor values being far wider in coller seasons

(Table 3). A study comparing tree shade with loose house,
also supports this conclusion (Bempong, 1983). However,

the findings of this study that the temperature-humidity
index (THI) in the open (tree shade) and loose house was
similar (Table 3), gives an indication that thermal load

on the aniﬁal under these two conditions may not be very
aifferent in humid summer. Elsewhere, at the Indian
Veterinary Research Institute (IVRI), Izatnagar, lower
humidity level was reported in the loose house (Singh et al.,
1977) and at the National Dairy Research Institute, Karnal,
lower humidity was recorded inside closed house ihan in

the open during dry and mild hot climates in contrast to
reports from the Haryana Agricultural University,Hisar
(Table 3). Such difference in humidity profile in different
housing systems could be due to design differences of the
houses; the loose house at IVRI was not so open as that

at H.A.U. Asbestos-roofed loose house produced a more
moderate microclimate than the open (Satya Pal et al.,
1973)., The microclimate in the loose house could be
further improved (Sastry et al.,1973) by an additional

hessian shelter in the open area of the loose house along

with showering the buffalo heifers housed therein
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(sastry et al.,1973), which is depicted in table 4.

Table 4: Effect of alterations on sheds and loose houses on
microclimate during summer months

Climate wvariables

Particulars Max., Min.

or temp. temp.

studies oc oc

Ambient temp. Relative humidity Vapour

Oc % pressul

0700 hr 1600 hr 0700 hr 1600 hr mm Hg

l1.a)
b)

2.a)
b)

3.3)

b)

4.a)
b)

Asbestos~-roofed half-walled sheds

Unaltered 42.3 30.0

Altered

with wet 32.9 31.6
khas pane-

ls above

half-walls

Unaltered - -

Altered
with wet
khas panels
above half-
walls

Unaltered Mean 39.4

daily
Altered
with paddy
BEEZYS Mean 35.1
above half-dally
‘walls and
25 cm thick

paddy straw
roof cover
that was
kept wet

Unaltered 36,3 27.5

altered

with extra

double

layered

hessian 35.8 28,1
shelter

over the

whole shed

30.8 . 3804 4600 2907 -
31.5 32.7 61.5 52.1 -
3100 4205 42.0 20.0 -
33.0 . 36,5 43,0 45,0 e
- - fean 33.3 -
daily
- - ifean 39,1 -
daily
- ot - - 1805
- - - - 1905

Sources: 1, Misra et 3l.(1963): 2., Misra and Sengupta (1965):
3. Chalapathy and Rao (1981): 4, Sastry et al.,(1973),



Some earlier reports from Mathura (Misra and
Sengupta,1965; Misra et al.,1963) described the micro-
climate in conventional half-walled shed for bﬁffaloes
and the attempts to improve the animal comforts by provid-
ing cooler atmospheric conditions in these houses (Table 4).
The provision in summer of wet khas (fine roots of a
plant that absorb and retain water) tatti panels hung
from roof to the level of half-walls of the sheds reduced
the ambient temperature of sheds in the morning but
increased it in the afternoon, the humidity levels were
always higher in such sheds, On the other hand, in a
similar house with no such additional wet panels, though
the reduction in ambient temﬁerature was only marginal,
bumidity was not unduly increased (Table 4). In half-
walled asbestos-roofed sheds, the temperature could be
reduced during the hottest months by 4 to 500(39.9 to
35.0°C) by closing the open spaces of the shed with paddy
straw panels and covering the roofs with 10 cm thick
paddy straw kept wet during the noon hours, without
causing undue indoor rise in levels of humidity (Chalapathy
and Rao,1981),

However, taking into consideration the need to
protect the animals from intense thermal radiation, as
well as the necessity to have adequaﬁe ventilation in any
protective shelter consistant with optimum performance,
the loose house‘in functionally the moét suitable and with

the least capital investment.



ANIMAL RESPONSES TO TYPE OF HOUSING

Physiological reactions:

Animal responses like rectél temperature, pulse
rate and respiration rate under different housing condi-
tions were well within physiological limits in growing
calves as well as lactating hoffalo-cows (Table 5), and
the changes, if any, under different housing regimes
were minimal. However, the direction of change is of
interest. In growing animals housed in loose houses,
during hot or humid conditions the morning rectal tempera-
ture was lower, and in cold conditions higher. This
indicated that the loose house environment was better
than that in the barn or the shed during the night. The
evening rectal temperature, which reflects the day time
heat load on the animals, was also lower in the growing
.animals kept in the loose house than those kept in the
closed shed during hot weather., FEut the barn type house
caused a lower heat lbad in hotter climates than the
loose house for lactating cows. The direction of rectal
temperature response wés generally in favour of the loose,
house in cold weather. The extent of changes in respira-
tion and pulse rate was of little physiologlcal consequence
when you consider the normal range of variations one

encounters with these parameters,
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Table 5: Differences in physiological reactions of
buffaloes housed in closed type houses
vVis-a-vis those in loose house

Housing Rectal Temp. Resp. rate Pulse rate
systems Season ( °¢c) (counts/min) (counts/min)
compared Morning Evening Morning Evenling Morning Evening

Lactating buffalo-cows

Barn Summer =02 +0.2 -2.1 +2.5 -0,9 -0.6
Rainy -0.5 0.0 -2.1 -0.6 -3.3 . =2e6

Winter -0.4 +O.3 +1.0 +503 -3.2 -0.5

Growing buffalo heifers

Shed Hot dry 0.0 ~C.l  45.2 +414.4  -0.4 41,8
Hot humid «0C.3 -Cel 41,7 =C.1  =1.0  +1.9
Mild cold .40.7 +0.2  +1.5  46.5  «0.9  +3.0
Severe +0,2 +0.3 +162 +6.1 +3.0 +3,0
cold

Compiled on the basis of data from Thomas et al.(1978).
Yadav (1981), Yadav(1982), Karki (1981),Mehlal1982),

Note: 1. (+) increase or (~) decrease in the loose house

compared to the housing -mentioned in the first
column, ‘

2, Morning: 07.00 hr; evening between 1500 hr and
16.00 hr.



Systems of housing as well as alterations in manage-
mental practices in addition to the housing provided to
the animals have also received the attention of several
workers. Comparison between such conditions has also been
made on the basis of extent of change in physiological
reactions (Table 6). A consistent trend of lower rectal
temperature in animals in loose house 5ys;ems is evident,
whereas alternating between the open and the shed resulted
in higher evening rectal témperatures in all seasoné
except mild cold regime. The extent of drop in rectal
temperature varied between 0.4° and 1.3°%c. 1In a study,
considerable drop in both respiration and pulse rates
was recorded by showe:ing or providing cool drinking
water (Thomas et al.,1975) though, other reports showed
that the effect on such‘ameliorative measures were only-
marginal. Also, in the loose house without any additional
managemental practice to ameliorate heat load, the pulse
rate and respjration rate were not unduly high (76.4+0.48
and 55.4+2.45 counts/min.) in the lactating buffaloes in
this study (singh,1982). It can thus be said‘that loose
house‘sys;em can very considerably be improved in the
direction of better thermal comfort to the animals by
additional managemental adjuncts like wallowing or spray
cooling (Gangwar et al.,1980; Mehta et al.,1979) or by

water showers and provision of cool (20.5°¢) drinking
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Table 6: Difference in physiolooical reactions due to some
additional managemental practices under different
housing types

Housing type and Season Difference in_
management or Rectal Resp.rate Pulse rate
practice month temp. (counts/min.) (counts/min.)
1. Half-walled shed Summer M - +1.5 +2,4

wet khas tatti E - -8,9 -2,.8

over half-walls :

2. Asbestos roofed Hot M 0.0 +7.5 -0.3
shed inside dur~ dry E +0.,9 -0,1 +1,2
iho g;gna’;‘g I ot M 0.0 +2.7 - +1.2
and vice-versa Mild M +0.5 +1.5 =2.9
in the cold cold E =-0.4 +0.2 +1.8
months Severe M. +0,5 +2.8 43,2

cold E +40.1 +2.4 +4,2

3, Loose house

a) wallowing Hot M =0.7 ~3,2 -
dry E -1.0 =33 -

_ humid E =0.6 -2.4 -
b) Spray cooling Hot M =0,5 -3.4 -
dry E ~0.8 -2.3 -

HOt M -0.4 -204 -

humi@ E =0.4 ~-2e4 S -

4, Ioose house _ - _n
Showering MaY/June 1 . ] 1. 6 e 6
Cooling drinking May/June <0.8 -2.8 ’ -1,2
water
Showering+ cool May/June -1.3 -3.6 -2,6

drinking water

Note: 1. M. Morning; E. evening; (+) increase or (-) decrease due
to the alteration described in the first column.

2. Compalied from reports of Misra et al.(1963)and Roy et al.,
(1962) for item 1, from reports of Karki(1981) and Mehla
(9182) for item 2, from reports of Gangwar et al,(1980)
and Mehta et al.(1979) for item 3 and from reports of
Radadia et a1"(1980c) for item 4.
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water (Thomas et al.,1975), though the last may not be so

easlily practicable under all farming conditions.

Feed and water economy:

Under a high ambient envirdnment, suppression of
appetite leading to reduced feed intake and enhanced water
loss from surface through evaporation results in increased
water intake. These criteria were used in comparing housing
management systems by several groups of workers (Table 7).
There was no specific conclusion as to the direction of
change in feed and(water intake, not to speak about
quantities involved. Part of evaporative heat loss is
achieved without much energy cost and provision of ad lib.
water is of least importance to the management cost apart
from the fact that this condition is usually implied in any
good management system. Thus, the fact that in loose
house, demand for water is considerably higher tﬁan that
in shed in summer (varying between 20 and 26% increase in
water intake) may not be taken as a point against loose
house system. On the other hand, that loose house system
has almost invariably high humidity except in rainy season
(vadav, 1981), increased appetite and feed intake is a
much weightier point in its favour. The extent of increase
in feed/drymatter intake was greater when further manage-
mental assistance for thermal comfort was provided, even
though while considering the data (Table 7) it must not be

forgotten that much of the differences observed were due to
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Table 7: Alterations in water and feed consumption on
account of housing management
Description % change in +

Water Feed dry matter

References

Housing types:

Open vs barn
Barn vs loose
house

Shed vs loose
house

intake intake
"2.7 -

+11.9 S +11.0
-8¢3 R -24.4

+26,0 s(pry) +14.7
+21.2 S(Humid)+ 6.2
-1.1 W(Milgd) 0.8
~2.8 W(Severe)+7.9

Manageﬁéntal adjuncts to housing

Day-night alteration between

Open and shed
depending

On season

+20.5 S(Dry) +10.5
' 422.9 S(Humid) +0,1
+14.0 w(Mild) +0.5
-16.1 wWlsevere)+2,7

Half-walled shed covered by

-12.0 +44.1

Wet khas tatti

Cool drinking -22.7 +16,.4
water '

Shovers in loose =15.7 +16.4
house

Showers+cool —14.0 +24.2

drinking water
in loose house

satya Pal et al.(1973)
Yadav (1982)

Yadav (1981)

Karki (1981)

Singh et al. (1985b)
Mehla (1982)

Singh et al, (1985b)

Karki (1981)
Singh et 8l.(1985b)
Mehla (1982)

Singh et al.(1985b)

Roy et al.(1962)
Radadia et gi.

(1980a)
Radadia et al.
(1980a)

Radadia et al.
(1980a).

+ Increase (+) or decrease (-) over the first-mentioned housing
type or control condition. S:Summer, R:Rainy, W:Winter,

Other unspecified data are for hot season.
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differences in types of animals, production levels,
period effects etc. The per cent time spent on feeding
activity was also better under loose house (Singh, 1982),
The crude-fibre digestibility during hot dry period in
growing buffalo heifers (singh,'1982) was 54% in loosg
house compared to that (43%) in shed and in the open during
night and in the shed during day (47%), though the corres-
ponding figures (Singh et al.,1985b) for hot humid period
were 54, 58 and 62%. Water consumption (requirement) for
different categories of buffaloes under loose housing

systems are given in Table 8.

Table 8: Water requirements for drinking for
buffaloes under loose housing system of
management(actual consumption data from
several reports)

Type of animal Season Water intake during
: 24 hr.(Litres/animal)

Calf Winter 11.8
Summer 18.4
Heifer(above 2 years) Vinter _ 27.5
Summer 55.3
Heifers (1-2 years) winter 18.3
Summer 23.5
Lactating buffalo Winter 59.0
Summer 63.9
Dry buffalo Winter : 45.1
Summer 55.5

Source: Sastry (1988),



Growth:

Young bufﬁalo-calves of 3 to 4 months of age
showed better growth response when individual pens were
provided to them within a large shed with high roofs.
The pens were provided with a dung and slaked lime bedding
in the winter, but no special bedding in summer (sastry,
1988). However, much of the work on growth response of
buffalo-calves were made with older animals houseé in
groups. Significant differences were obtained in growth
response measured (Tripathi et al.,1972) under loose
house and when the open area in the loose house was
covered by tarpaulins in the summer, with calves (6 months-
1 year o0ld) receiving two sprinklings of water at 10,00
and 14.00 hr for 5 min. "Almost the same trend was obtained
(Thomas et al.,1975) even when the plane of nutrition was
revised by 10% above the requirement. -The weekly’weight
gain they reported for animals under tafpéulip_covered
loose house was 3.22 kg as against 2.79 kg for simple
loose house. Use of paved floors as aéainst dird floors
practised in villages for érowiﬂg buffaloes was also
studied during summer (Rohilla et al.,1988; sastry et al.,
1981) as well as winter (Grewal et al.,1982). cCalves
reared on brick-lined floors fared better (grew by 7% and
14% faster) than calves reared on dirt floors. The latter
practice was also hygienic, especially during berseem

feeding period, i.e. winter.



-28=

Reports comparing growth responses under shed, loose
house and alternating between shed and open, in much
older buffalo heifers are avasilable (Karki et al.,1980;
Singh, 1982; singh et al.,1985b). These reports showed that
relative growth rate as well as the daily weight gain were
higher in the loose house during winter and summer. The
growth efficiency was also studied in terms of dry matter,
digestible crude protein and total digestible nutrient
intakes per unit weight gain (Table 9), which also indicated
that economic efficiency of growth was best under loose

house (singh, 1982).

Table 9: Growth and efficiency of feed utilization
of growing buffaloes kept under different
housing conditions (Singh, 1982)

Type of Seasons

Parameter housing Hot Hot Mild Severe Overall
dry humid cold colad

Daily weight S 0.452 0.459 0.429 0,327 0.417a
gain (kg) ‘

S+0 0.446 0.524 0.464 0,355 0.452ab

LH 0.617 0,483 0.438 0.535 0.518b
DM intake/kg S 6.53 8.06 8.71 13.43 9.28
gain (kg)

£+0 6.32 7.06 8.10 11.97 8.36

LH 5.66 8.04 8.60 8.35 7.66
DCP intake/kqg s 0.67 0.75 0.69 1,01 0,78
gain(kg)

S+0  0.70 0.62 0,67 0.97  0.74
LH 0.58 0.70 0.75 0.67 0,68

Continued....
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Type of Seasons
Parameter housing Hot Hot Mild  sSevere Overall
dry humid cold cold

TDN intake/kg s 4,30 5,40 4.61 8,11 S5.62a
gain (kqg)

S+0 3.65 4.70 4.45 7.06 4,97ab

LH  3.26 4.04 4,67 5.12  #,21a
Cost/kg S - - - - 9,21a
gain (Rs.)

S+0 - - hond - 8.77ab

LH - - - - 6.90a

Note: S, inside shed; S+0 or, inside shed during day in
the open at night in summer and vice-versa in winter:
LH, inside loose house; Overall average bearing same
or no superscripts for each parameter do not differ
significantly between types of housing.

Reproductive performance:

The least studied aspect of animal response to
housing in buffaloes is their reproductive performance,
This is unfortunaste because of the well-recognized drop
in reproductive efficiency during summér in these animals,
Housing and managemental practices should have thus
received attention on a priority basis, aimed at alleviat-
ing this production.bottle-neck. Protection from solar
radiation clearly improved the seminal attributes of
buffalo=bulls as well asythe incidence of oestrous

activity in the buffalo-cows in the summe: (Roy et al.,1962)
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A marginal impfovement was recorded in the seminal |
attributes of Murrah buffalo bulls housed in sheds that
are kept cool by covering the asbestos roof with wet
paddy straw and cutting off incidental 'solar radiation
by covering all open spaces with paddy straw panels
(Chalapathy and Rao,1981).

The reproductive performance of lactating buffaloes
in a loose house system with thermal ameliorative measurés
like spray cooling or wallowing in summer.was best when
wallowing was allowed (Mehéa et al.,1979). Increased
frequency and intensity of heats were observed in pre-~
pubertal heifers that were kept on moving info sheds
during day and out into the open at night in summer( and
also provided with higher plane of nutrition) as compared
to those that were in‘a shed throuthout (Bidarkar,1985).

Field experiénce, however, indicated that loose
housing system may be congenial for better reproduction
management of buffa;ées. The data from herds at thg
Government Livestock Farm and Haryana Agricultural University,
Hisar (Gupta et al.,1981), Punjab Agricultural University,
Ludhiana (Mehar Singh and Chauhan,1980) and NDRI, Karnal
(1982), showed tHat the loose house system reduced the
magnitude of seasonal ditferences in conception rates in
comparison to tethered-in-barn (with grazing allowed for
some hours) system used at the former Progeny Testing Farm,

Hisar (sastry,1984). This could be the consequence of more
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successful heat détection possible in the loose house
due to easiness in bull parading and observations of cow
behaviour (Kooner et al.,1969).

symptoms of ocestrus/heat:

The task of detecting buffaloes that are "in heat"
(inclined to receive the male) is slightly difficult
because buffaloes exhipit shorter and feebler symptoms
or silent heat periods,'particularly in summer. Lack of
overt symptoms of heat is one of the major impediments to
the wide spread use of AI service in buffaloe. A consider-
able skill in the recognition of signs of heat and combi-~
nation of methods is necessary if loss of breeding time is
to be avoided and a highér rate of fertility is to be
achieved. There are marked variastions in the intensity
of heat signs among individuals.

Johri (1960) reported that the she buffaloe, when
it comes to oestrum, shows restléssness. bellows off and
on, may show a temporary decrease in milk yield and, in
some cases, there may be swelling of teats due to filling
up of the teat with the milk. Thé vagina is moist and a
clear glary discharge comes out which progressively
becomes thicker as the duration of heat increases. The she
buffalo have also been seen to stand or hang-on to the
buffalo bull. The symptom of jumping on other buffaloes
(Homosexual activity) is not so common as it is seen in

the case 0f cows. Some of the buffaloes do not bellow.
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Frequent micturation denoting restlessness has been

observed.

Al-Sheikh and El-Fouly(1971a) found thaf in the
Egyptian buffaloe the percentage of ovulations associated
with strong, intermediate and weak symptoms of heat was
58.06, 16.13 and 19.35 respectively and 6.45% of ovulations
were silent,

Gill et al.(1973) observed following frequencies
(%) of physical manifestations of heat in buffaloes:bellow-
ing, free flowing cervical mucus, red vul#al lips, mounting
other buffaloes as 25.16, 16.98, 64.78 and 8.81% respecti-
vely of the cases. On rectal palpation of genital organs
85.53% were found to have turgid or coiled cornua. |

Eusebio (1975) observed that the signs of heat in
Philippinese Caribo buffaloes are barely noticeéble. The
most conspicuous signs were gene;al restlessness, frequent
passing of small quantities of urine and lack of appetite.
In no case was an Indian buffalo observed to mount other
females when in heat. The buffaloes also grunt when in
heat in a characteristic way, that is peculiar to this
species. Some Murrah buffaloes were observed to emit a
pre-mouﬁting grunt in the presence or absence of a bull,
Some tended to be restless, p;esumably as active hea£ appro-
ached, while others stood quitely with heat held in the
air, other buffaloes became attracted only when the bull
came around and made sexual advance. Some females approa-

ching the male and rubbing theilr body against his and
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placing herself in a position to be covered.

Shafie et gl.(1982)vfound that signs of heat were
more intense in the cold than in the hot season. Jankiraman -
(1982) suggested that buffaloes should be pred at standing
heat, a prime symptom of which 1s frequent urination. He
further observed that during gestational heat seen between
50-75 aays after insemination with or without interest
of teaser pbut frequent urination is not seen. From this
station, Devaraj and Jankiraman (1983), in a later report,
stated that frequent urination was a constant sign of a
buffalo in heat-both pubertal and post-partum.

Mohindersingh and Misra (1982) found that, ih
Murrah buffaloes, the homosexual mounting during heat
was not seen which is quite common in cattle, but a thin
copious and clear mucous discharge was noted in most of
the cases.

Rao et al.(1982) too observed the following to
pe the prominent signs of oestrus in Murrah buffaloes in
the Deccan Plateau region, biz. bellowing, switching of
- the tail, frequent micturation, oedema and congestion of
the vulva, moist and glistening vulva with a stingy
aischarge of mucous, relaxation of cervical canal and
toniecity of uterus. In Pakistan, Kazimi (1983) observed
the changes in behaviour and in the external genetalia

of 25 oestrus Nili-Ravi heifers and found that the signs
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of behavioural oestrus varied among the females but the
lips of the vulva were enlarged in all except one case.
Rao and Kodagli (1983) studied the oestrus signs

in Surti puffaloes and heifers and noted as fadlows:

Sions | Buffaloes Heifers

1. Hyperaemia of vaginal and 87.81% 83.44%
vulval mucous membrane

2., Mucous discharge 83.66%  75.49%

3. Frequent urination 83.58% 51.72%

4. vellowing 68.76%  50.99%

A decrease in milk yield occurred in 75.93% of-
buffalo cows. Sings of oestrus were marked in 56.17%

L2

of buffalo cows and 41,05% in heifers. /

Thus all the well known symptoms of ocestrus do
occur in buffaloes. However, there seems to be consider-
able difference in the occurance or not of specific symp-
toms as well as intensity of symptoms between breeds,
seasons, geo-climatic regions and between different feed—'
in and management regimén. From the evidence that is
accumulating, there are reasons to believe that in India
the seasonality in reproduction is more pronounced in
buffaloeS'thén in cows. It may be mentioned here that
the climate alone miqght not have been responsible for
all these variations and other factors like cgange in

nutrition and husbandry practices might have contributed

to these factors,
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HEALTH, HYBIENEl AND SANITATION PRACTICES:

Théugh no specific experiments were conducted, it was
observed at the Haryana Agricultural University that.
very rare were the health propnlems concernea with keeping
animals loose as group in loose houses (feet, teat and tail
injuries, injuries from fights exposure etc.). The buffaloes,
the new ones being added to.the existing ones in a shed,
may be restless only during the first day or two. Soon they
fit in to the social order of the shed. However, over-
crowding or inadequate manger space leads to harassment
of docile buffaloes, which are generally high yielding'
buffaloes. Paved floors were found to be better.than
earthen floors (the village practice) for groﬁing buffalo;s
from hygiene and worm problems point of view (Crewal et al.,
1982; Rohilla et al.,1988; Sastry_et al.,1981). In Italy,
buffaloes housed on cement floors were found to be more
prone to leg and feet injuries than those housed on
earthen floors (de Francisis,1985)., Paddocks and pasture
that are sloped (for drainage) seems to be more detrimehtal

to buffaloes in this respect than flat paddocks and pastures.
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MATERIAL AND METHODS

In order to achieve the okjectives of this study
as laid down in chapter-I, a field survey was conducted
during January to October, 1988, The desired information
on buffalo housing and associated management practices
being followed in rural Haryana as well as at Haryana
Agricultural University livestock farm was collected by
personal interview of the farmers and by visits to their
farm to take visual observations and actual méasurements
on the various Qesired aspects,

The present study was undeftaken in four villages-
two in Karnal diétrict namely Gogripur and Mehmoodpur
and two in Hisar district namely Shahpur and Patan. To
fulfill the third objective of the study relevant obser-
vations were recorded on Haryana Agricultural University
livestock farm also.

The main consideration for the selection of these
districts was that having almost similar density of
buffalo population they‘represent different agro-~climatic
conditions (dry and wet) with different cropping pattem.

From each village about 50 households were selected
from different socio-economic strata (landless, small{
medium and big) by proportionate sampling. The socio=-
economic strata was decided on the basis of cultivable

land holding as landless (having no cultivable land),
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small (having land holding upto 2.5 acre), medium
(having land holding between 2.51 to 7.5 acre) and
big (having land holding above 7.5 acre).

The desired information. were collected using a
specially developed questionnaire and schedule keeping in
view the ovjectives of investigation. The questionnaire
was designed to elicit information on the following
aspects.

a) Particulars of farmer and his farm.

b) Buffalo housing systems.

c) Associated management practices.

d) Health, hygiene and sanitation practices.

e) Comparison of existing rural housing systems
with institutional farm housing.

Pre-testing of tﬁe specially developed questionnaire
was done in a village. The pre-testing helped in alter-~
ing the contents and sequence of the questions at certain
places and finalising the procedure of filling the
schedule. After modifiqations in the light of the pre-
testing the final interview schedule was prepared
(Appendix - II) which helped in obtaining more concise
information.

Information was collected from each sample household
by interviewing the head of'family and taking visual
observations and actual measﬁrements. Also, infofﬁation
on the awareness of the farmers towards the ideal
practices and reasons for implementing the existing

practices were also cited. The mode in which information
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was recorded on the various items is described below.
1. Farmers/farm particulars: Farmers were interviewed
regarding their age, occﬁpationé, education, family
members, total land holding per cent irrigated land,A
source of irrigation, total area under fodder crops in
different seasons and herd strength, etc.
24 Buffalo housing systems: Interview, visual obser-
vations and actual measurements were taken on the
following aspects.

I. Type of house: Open, under tree, lean to,
sheltered paddock, closed housé and combination
of akove practiées.

II. Location of shed: Inside dwelling, near dwell-
ing, separate from dwelling, in fields, no
shed etc.

JII. lLocation of paddock: Inside dwelling, near
dweiling,'éeparate‘from dwelling, in fields,
no shed etc.’ |

IV. Sharing of shed by livestock: Buffalo alone,
buffalo+man, buffalo+cattle, Buffalo+cattle4man.

Vo Dimensions of shed and paddock: Length, width,
total area, area per adult unit. It was measured

with the help of a measuring tape.:

vI. Poof: Following obserVationsxwere recorded:

a) Material of roof: concrete, thatch, mud,stone
slab, wood, BAsbestos and. combination of above
any two.’
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VIII.

IXe.
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k) Features of roof? Flat, single slope,
double slope, other type.

¢) Slope of roof: Vertical fall per meter
cross length was recorded using a meter rod
and a foot-scale.

d) Extension of eaves was measured using a
metre rode.

e) Height of roof at ridge, eaves and flat
height of roof from ground was measured

using a measuring tape.

Walls: Following observations were recorded:

a) Existence of wall in shed and paddock

b) Material of walls: cemented, mud, bricks,
bricks+cement, and bricks+mud.

c) Height of wall from ground

d) Thickness of wall,

e) Per cent shed perimeter covered.

Floor:

a) Type of floor: Dirt (Katcha), paved, bricks,
brick+mud, brick+cement. '

b) Existence of drainage.

c) Evenness of floor: Good,so-so and bad.

d) Slope of floor: Vertical fall per meter
cross length was measured by using a metre

rod placed on spirit level at three locations

along the shed widty and the average taken.

Manger:

a) Provision of manger in, shed and paddock

b) Length per adult unit (total length/adult
unit).
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Fig. 1: Slope of floor/roof, expressed as the vertical
fall(x) in cm per metre cross length.

¢~ e — >

Fig. 2. Dimensions of manger : a) width; b) depth;
c) height of inner wall; d) height of
outer wall,
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c) Height of inner wall measurement.
d) Height of outer wall measurement.
e) Depth of manger.
f) width of manger.

Xe Watering practice.

a) Mode of water supply: Use of water trough,
buckets, taking animals to water source and
combination of above any two or more.

b) source of water: Canal, tubewells, pumping
set, wells, Johar, water works, etc.

c) Material of water troughs: Pucca, metal,
cld drums.,

d) Design of water trought long, round, trian-
gular, rectangular, other.

e) Length of water trough per adult unit.

f) Quantum of water supplied per day per adult
unit by verification.

g) Treatment of water: Settling, cooling, no
treatment etc., ‘

h) Frequency of providing drinking water in
summer and winter. »

XI. Ventilation in buffalo houses:
a) whether provided or not.
b) Number of windows.
¢) Total area of window.
d) Window area per adult unit (total window
area/adult units).
e) Heicht of window from ground.
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XII. Alterations made to the structure (floor, wall
and roof). of buffalo houses and protection

provided to animals in summer and winter.
a) Bedding, curtain, others for animal houses.

b) Jacket/Jhules etc., for animals.

3. Associated management practices:

I. Seasons specific movement of buffaloes.(summer,

winter and rainy).

a) During day time: open, under tree, under
shed + human dwelling, closed house.

b) During night: Open, under tree, under shed+
human dwelling, closed house.

c) Provision of bedding in different seasons
viz. summer, winter and rainy.

d) Material used: Sand, waste fodder, bhéosa,

earth etc.

II. Gromming of buffaloes: Never, with hand, with
straw, with gunny bags and others.

III. Frequency of wallowing in summer, winter and

rainy season.

IVe Dumuration of wallowing.

Ve washing of buffaloes daily in different seaons.

¢

vIi. Milking management,

a) Place of milking: Same place as housed, at

separate clean place or other places. -

b) Pre-milking cleanings: washing whole animal,
only hind quarter, only udder and teats,

milkers'hand, milking vessels.



c)

a)

e)

£)

g)

Method of milking: Dry-full hand, dry hand-
stripping, wet handfull hand, wet hand-
stripping, thumb in, thumb out, stripping
at the end, udder cleaning at the end.

Calf suckling: Before milking, after milking

‘and koth times.

Amount of milk left for young calves.

When colostrum feeding allowed.

‘How milkers tackle the problematic animals

at milking time: Beats animals, provides
extra concentrate, tries phooka, waits and
tries after some time, uses oxytocin, waits
for next time.

¥II. Reproduction managements

a)

b)

c)

d)

e)

Most common symptbm of heat: Doka, bellowing,
milk production ¢oes down, off feed, frequent
urination, vaginal discharge, mounting

others and use of teaser bull,
Most common season of service,

How buffaloes are served? Stray bull,
improved bull, A.I., others.

Owners of the bull: Panchayat, self, other
farmerse.

why A.I. preferred: Cheap, improved bull,
nearby and easy, friends or relatives 1lnsist,
advised by specialist and progeny fetch

good price.
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£f) why A.I. not preferred: A.I. is not good,
I don't know A.I., low conception, repeat
many times, needs time and afforts, A.I.
not available in village, A.I. staff not good,
natural service is more convenient and
bull is available in village.

4. Health, hygiene and sanitation practices:
I. Shed hygiene and sanitation practices.

a) Cleaning of shed per day.
b) Method of cleaning: Dry sweepiﬁg, washing.

c) Disposal pattern of dung s Solid, liquid
and other waste separately, solid liquid
together, solid, liquid and waste together.

d) Most common use of dung: Manure, fuel,

other use.
e) Use of disinfectants for shed.

f) Protection against insect: None, provide
screen, make smoke, spraying insecticides,

ntherse.

q) Frequency of spraying insecticide.

To build rapport with the selected respondents the
researcher paid visits in all the villages even before
conducting interviews. The researcher's professionél
expefience greétly facilitated in rapport building. The
researcher is well conversant with the farming community
and local Haryanvi dialect which facilitated in collec-

tion of reliable data for the study.



-df-

Before administering the schedule, the objectives
of the study were explicitly explained to the farmers.
The questions in the schedule were presented to them in
their own dialect ensuring that they pefceived the
.Questions correctly so as to avoid any interpretational
variation of the questiéns by the respondents. The
answers obtained were recorded and only one respondent
was interviewed at a time. ‘ijﬂﬂx

pYy

-During the interview, care was taken to keep alive
the interest of the respondent by.giving technical infor-
mation to him on scientific animal husbandry. It took
almost 2 to 4 hours to administer a schedule to each
respondent depending upon the efficiency of the respon-
dent to reply the questions posed to him.

The data so collected were first tabulated on a
master table form from which appropriate tables were
formulated keeping in view the specific objectives of the
study. The quantitative data were appropriately analysed
to draw meaningful inferences.

Tbe study being of an exploratory nature, it was
found desirakle to collect the data fairly exhaustively,
‘Then only the data directly pertaining to buffalo housing
and associated management §ractices were chosen out of

it and analysed. Frequencies were obtained for each
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message and percentaces were calculated to draw inferenées.
At soOome parameters where variation were apparently iow,
chi-square tests were applied to determine the associa-
tion between different variables. The findings of the

study are presented in detail in the following chapter.



CHAPTER-1V

RESULTS |



RESULTS

The results of this investigation, conducted to
elucidate the housing and associated management practices
being followed by different categories of farmers in
the state of Haryana and.to make a comparative appraisal
of buffalo housing and associated management practices in
rural areas with those on an organised farm, are reported
and discussed in this chapter. The compiled information
are presented in the Appendix-I in the form of Table 10
to 26 given at the end of the thesis.

The data were collected by personal interviews of»
t+he farmers using a specially developed questionnaire
from two different agro-climatic zones of the state of
Haryana namely wet zone and dry zone. The two districts
selected for this study were Karnal and Hisar. KarnaL is
situated in the wet zone and Hisar in the dry zone. The
results have been presented here under the folloﬁing
broad categories:

1. Particulars of farmer and his farm.

2. Buffalo housing systems

3. Associated management practices.

4. Health,hygiene and sanitation practices.

5. Comparison of existing rural housing systems
with institutional farm housing systems.
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PARTICULARS OF FARMER AND HIS FARM

To know about the socio-economic conditions of
the buffalo keepers, their age, educational status, main
and subsidiary occupations and number of family members

were recorded.

Age:

The data regarding age of the buffalo keepers are
presented in Table 10a. From the data it was observed
that a large percentage of farmers were abbve twenty
years of age (99% and 97%) in both Karnal and Hisar
districts. Out of those about 35% were above 40 years of
age. Those who were in the age group of 30-40 years
comprised of 35% and 26% and the remaihing farmers were in
the younger age groups of 20-30 years (36 and 29%) in
the villages of Karnal and‘Hisar aistricts respectively.
In Karnal district it was found that majority of the
big farmers (75%) belonged to the younger generation
(20-30 years) whereas in Hisar district 86.6% farmers
were of older agé (abqve 40 years). Thus, it seems that
most of the buffalo keeping householders of the study
area are in the acge groﬁp of beyond 30 years, nearly

half of them being above 40 years.

Educational status:
The distribution of farmers engaged in buffalo
keeping according to their educational status is shown in

Table 10b. In Karnal district, majority of the farmers



were literate (65%) but the rate of literacy amongs
buffalo keepers in Hisar district was quite low (36%).
There were only 19% with primary education, 19% middle
school pass, 23% matriculates, about 3% were graduates
and 1% were post graduates in Karnal district. The
corresponding figures for Hisar district were primary
13%, middle 14%, matriculation 7% and graduate 2%.

N& post-graduate farmer was found to be engaged
in buffalo keeping in Hisar district., Karnal district
was more prosperous than Hisar district interms of
agriculture and industry as well as better communication
facilities and also better irrigation potential, wvhich

might have attributed to the higher literacy rate among

buffalo keepers.

Main and subsidiary occupations:

The data pertaining to main and subsidiary occupa-
tions of sample households of both the districts are
presented in Table 10c. A perusal of the data revealed
that, on an averace, 50% of households‘were mainly depen-
dent on crop farming in Karnal district. In Hisar district
it was slightly less (43%). 2Amongst the landless
labourers, 44.4% were casual labour in Karnal district
whereas the corresponding figure for the Hisar district
was 85.5%. For the householders the primary occupation

was crop farming for 46.5%, casual labour for 24%



(almost all of whom were landless), service for 15.5%
and dairying with buffaloes for only 8.5%. Whereas
for most of the householders (87.5%) dairying with
buffaloes was the most common secondary occupation in

either district.

Distribution of family members:

The distribution of the family members of the
sample households shows (Table 10d) that 5-10 members
were the most common family size (66%) out of which
almost half of the members being children in most of the
holding (49.7%). The trend was more or less same in both

the districtse.

Land holding of the sample households:

The distribution of the landed households according
to the size of their operational holdings is shown in the
Table 1la. Majority of the farmers (30%) in Karnal
district and 19% in Hisar district were medium farmers
having land holdings between 2.6 to 5.0 acres. Farmers
having land holding between 5.1 to 10,0 acres wefe 13%
in Karnal district, whereas the corresponding figures
for Hisar district was 17%. Only 7.0% farmer had land
holding more than 10,0 acres in Karnal district and 10%
in Hisar district, while buffalo keepers having no land
for cultivation were 27% and 41% in Karnal and Hisar

districts, respectively.
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Per cent land irrigated:

In Karnal district all the land was irrigated on
the holdings of all the categories of farmers while in
Hisar district only 76.2% of land holdings was having
irrigation facilities upto 80% of the area, The remain-
ing 23.8% land was having irrigation facilities to the

extent of less than 80% (Table 11b).

Mode of irrigation:

Tubewell were the most common source of water for
irrigation (95.9%) for almost all the categories of
farmers in Karnal district, that from canal was a meagre
2.7%. In Hisar district the canal water was fouﬁd to be.
the most common source of water in only 54.2% of holdings,
The remaining 27.1% of farmers were using combination of
two sources i.e., canal+tubewell for irrigation purposes

(Table 11c).

Area under fodder crops:

It was observed that 13% of the medium farmers of
Hisar district did not use at.all their land for fodder
production in either season i.e., Rabi or Kharif (Table 114d),
This was soO because of scanty irrigation facilities and
'bigger family size and resulting pressure for exclusive
land use for grain production. It was further observed
that (35.6%) sample households in Karnal district were

using 10=20% of their land for fodder production in Rabi
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season while 55.9% were using less than 5% of their

land for fodder production in Hisar district. For fodder
pFoduction during Kharif season, 75.3% of farmers were
using more than 20% of thelr land in Karnal district
while in Hisar district only 5-1C% of the land was being
used by 39% of farmers for fodder production during
Kharif. It is clear from the data that farmers of

Kafnal district are more progressive in terms of proper
feeding of their livestock than farmers of Hisar district:
and they seem to be aware of the value of green fodder

¢

in buffalo feeding practices.

Herd strength:

The profile of livestock kept by the various
categories of farmers are presented in Table 12. Most
of the holdings (89.6-100%) were having one to two animals
in each category i.e., milk buffaloes, heifers, calves,
and bullocks. The same was the case for cattle popula-
tion also (96.4-100%). Eoth in Karnal and Hisar districts,
all the landless as well as small farmers were keeping ‘
1-2 milch buffaloes, despite the fact they have no of
little land. ‘

The medium farmers of Karnal district (96%) were
having one to two buffaloes and the rest 4% were having
three to five milch buffalées. But in case of Hisar
district all categories of farmers were keeping only

one to two miich buffaloes.
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As many as 88.7% of various categories of farmers
in Karnal district and 97.1% in Hisar district were
having one to two heifers. Those having 3-5 heifers
were only 8.1 and 2.9% respectively in Kafnal and Hisar
district, while those having more than 5 heiférs were
3.2 and 0.0% respectively.

The number of farmers who were having 1-2 calves
were 84.3% and 94.5% in Karnal and Hisar districts
respectively. This was significantly higher as compared
to the corresponding figures for 3-5 calves which were
15,7 and 5.5% respectively. &So far as cattle population
of both the districts are concerned, 97,2% of the farmers,
were maintaining 1-2 milch cows, and rests were having
3.5 milch cows. All the farmers of both the districts
were having 1=-2 cattle heifers and 1-2 calves,

Amongst landed farmers of Karnal district all were
having 1-2 bullocks while in case of Hisar district 3.6%

were maintaining 3-5 bullocks and rests 1-2 bullocks.

BUFFALO HOUSING SYSTEMS
Type of housing:

" The data collected from the various‘categories of
respondents regarding housing of buffaloes are presented
in Tablel13. It was found that only 4.3% small farmers of
Karnal district did not have any house to provide shelter

for their animals and they were keeping them in the open.
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None of the buffalo owners were keeping their animals
solely under tree, lean to and sheltered paddock alone
throughout the year. Except 2.6% medium farmers, none
was keeping their animals solely in closed houses alone
throught-out the vear.

Almost all thé farmers (99%) did not keep their
buffaloes generally at a single place throughout the
year or even for a whole day and night. The type of
houses provided by the various catecories of farmers
were mainly dependent on the economic status of the
farmers. They kept their Buffaloes, in combination, at
different places. It was found that majority of the
farmers (78%) in both the districts were keeping their
buffaloes, in combination, in the open, under tree and
in closed house from time to timé depending on the prevail-
ing climatic conditioﬁs. On an average 12% farmers ‘were
keeping their buffaloes, in tombination in the open,
under tree and in a sheltered paddock( 7% in combination,

’

in the open, under tree, in sheltered paddock and in
closed house, only 2% in chbination, in the open, iﬁ
sheltered paddock and in a closed house. There is a
common belief amongst the farmers that animals should be
provided with closed house atleast during winter night,

This may be the reason for keeping animals in a combina-

tion of open, under tree and closed house.
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Location of shed:

The location of the shed wherever the farmers are
providing for keeping buffaloes is presented in Table 13b.
Perusal of the data reveals that 31% farmers of Karnal
district were keeping animals right inside their dwelling
and exactly the same percentage near their-dwellings.

But 36% keep buffaloes at a place separate from their
dwelling in Karnal Qdistrict. On the contrary, in Hisar
district, 56% keep their buffaloes right inside their
dWelling, 29% near their dwelling and 6n1y 14% separately
from their dwelling.

On the whole in 43.5% holdings, the animals were
kept inside the human dwelling, in 30% holdings, very
close to the human dwelling and in 25% holdings separate
from dwelling, |

But among landless farmers of Karnal (66.7%) were
keeping buffaloes inside dwellings, 14.8% near dwellings
and 18.5% separate from dwellings. The corresponding
figures for Hisar district were 70.7, 24.4 and 4.9% for
inside dwelliﬁg, neaf dwelling'and separate from dwelling,
respectively. This may be due to the gréater economic
backwardness of landless farmers of Hisar district than
that of the Karnal district. Keeping animals inside human
dwelling or near the dwelling is not desirable from -

health point of view, which may lead to Zoonotic and
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cantagious diseases and serious health hazards to

human. It is not beneficial for the either.

Location of paddock: .

Only 24% farmers kéeping bﬁffaloes, did not provide
paddock for their animals in Karnal district (Table 13c).
Out of those who were providing paddock, in 36% holdings
they were situated near dwelling and in 40% cases paddocks
were separate from dwellings. In Hisar district, the
picture was somewhat different, where majority (96%) of
farmers provided paddocks, which were situated near

dwellings (57%) or separate from dwellings (37%).

sharing of shade by livestock:

Keeping buffaloes and cattle together was found
to be the most common practice in both the districts
(Table 13d). It was observed that in 36,5% cases in
" both the districts farmers were keeping buffaloes andg
cattle together, whereas in 31% cases buffaloes were
kept alone,

People of this part of the country have high
affinity for their buffaloes. Thus, as high as 26%
farmers of the sample households were themselves sharing
the same shed along with their buffaloes. It is quite
surprising that it was just now the landless farmers

who did not have separate house for their animals due to
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obvious economic crunch, but even 8.3% big farmers of
Karnal district and 16.7% big farmers of Hisardistrict

were sharing the same shed with their buffaloes.

Shed area per adult unit:

Majority of the farmers (51%) of the sample
households were providing more than 4 m? shed area per
adult unit and about 35% between 3-4 m? area per adult
unit (Table 13e). In Karnal district only 9% farmers
are providing 2 m2 shed area per adult unit, whereas in
Hisar district it was found in only 5% cases. This might

be due to more pressure on land in Karnal district for

intensive agriculture.

Paddock area/open area per adult unit:

Paddock or open area provided per adult unit
varied greatly among the holdings (Table 13f). On an
2
average in 45% cases it is more than 4 m” per adult unit

: 2
and in 47% cases it varsied from 2f4 m-,

Particulars of roof:

Material of roof: In both the districts surveyed, farmers
were using different materials for roofing that included
thatch, concrete, stone slabs, mud with bricks, wood and
thatch.

In 65% of the holdings the roof was made of thatch

and mud and 15.5% cases of thatch alone in Hisar district,
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Whereas in Karnal district, it was 36% and 13,5%,
respectively (Table 14a). Erick and mud roof came next;
In Karnal district it was 35.9 and 17.2% respectively.
Only in 5.4% of the sample householdg the farmers were
using wood and mud as roofing material for buffalo sheds.
Type of roof: Two types of roof-flat and single sloped,
were belng adopted by different categories of farmers

in the sample housedholds. Majority of the farmers
(91.4%) were using flat roof; as these districts fall

in low rain fall area followed by single sloped (6.5%),

none used double sloped roof (Table 14b).

Slope of roof: sSlope of roof has been expressed as in
its height per meter length., Data on this feature is
presented in Table 1l4c. The single sloped rooves in 40%
cases were having less than 10 cm fall per meter length
and in about 40% sample households were having more than
16 cm fall per meter length in Karnal district. Whereas
the corresponding figures for Hisar district were 71.4%
and 28.6% respectively. It may be due to more rain fall
in Karnal district as compared to Hisar district that

more farmer in the Karnal district were keeping more

slope.

Extension of eaves: There was practically no extension
of eaves beyond the walls in both the districts (90.9%)

in buffalo houses (Table 14d).
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Thickness of roof: Thickness of roof is very important
item in animal houses from thermal insulation point of
view. In 74.2% cases the thickness of roof varied
between 11-20 cm, less than 10 cm in 12.9% cases and
21-30 cm in 11.8% sample houses. Only in 1.1% cases of
both the districts thickness of roof was found to be

more than 30 cm (Table 14e),

Height of flat roof from ground: Height of flat roof

from ground was found 2.6-3.0 m in 40.9% Bouses, 2.1-2.5 m
in 28.5% houses and more than 3 m in 22% cases (Table 14f),
Two to three meter height of roof from(ground is the 18I
recommended obtimum for a buffalo house. The practices

prevalent in these two districts as regards height of

roof, thus were good.

Particulars of walls:

Materials of wall: The walls of animal houses were of
brick, mud, brick plastered with mud, brick plastered

" with cement etc. In Karnal district, 57% buffalo keepers
used brick and 5.6% mud as construction material for.
buffalo houses. Whereas in Hisar district, tbe Correspond-
ing figufes were 29.9 and 51.5% respectively. Brick lined
with cemént was used by 32.6% respondents in Karnal
district but siénificantly.less number of respondents

(10.3%) used this material in Hisar district (Table 15a),



Height of wall: The height of walls varied between 2-3
meters in majority of the cases (Table 15b) wherever

walls were provided for sheds.

Thickness of walls: Thickness of the wall was found to be
more than 30 cm in 69.4% cases in both the districts and

between 21-30 cm in 29% cases (Table 15c).

Sides of shed covered: About 70% of sheds were covered

on all four sides, 19.3% on three sides, 9.2% on two

sides and 1.6% on one side only (Table 15d). sheds
covered from two sides which are said to be most ideal
from ventilation point of view were not followed by
majority of the respondent, which might be due to seéurity

reasons. Securilty is an important need in villages,

Per cent shed perimeter covered: The wali covereé on an
average more than 75% of the sheds perimeter in 61.8% of
holdings in Karnal district and 87.6% 1n Hisat district
(Table 15e)}. This again indicates that the trend was to
enclose the shed by walls as far as possible, which
might not be icdeal under wézm conditions., The little
extent (less than 25%) shed perimeter not covered was

generally the .width of the entrance.

L}

Particulars of floor:
Type of floor: Type of floor is very important from
animal as well as human health point of view ang forp

clean milk production, Majority of the farmers in both
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the districts (78.5%) have provided Kutcha/mud floors
in their animal houses followed by brick's floor (in
17.2% cases), As regards the type of floor in Karnal
district, 58.4% farmers have provided dirt (mud/Katcﬁa)
floor but in Hisar district as high as 96.9% farmers
have provided dirt floor, i.e. unpaved. This signifi-
cant difference between the districts was found among
all categories of holdings (Table 16a). Erick floor
1s.considered better than dirt floor. ERecause 32.6%
farmers of Karnal district provided brick floor as
compared‘to Hisar’district in which only 3.1% have the
same floor. Erick lined with cement is considered the
best floor for animal houses. Very few farmers (6.8%),
that too only in Karnal district have provided a floor
of brick lines with cement. It is very clear from the
data in Table 16 as regarding the type of floor used in

animal houses, that households of Karnal district were

significantly more modern than those of Hisar district,

Existence of drainage channel:

In majority of the animal houses (90.5%) there
were no provision of drainage channel in both the
aistrict (Table 16b). In Karnal district 15% farmers
provided drainage'but the corresponding fiqure of Hisar
district was only 4%, This sicnificant differenqamight
be due to poor knowledge ignorance or even due to ]ack of

necessity in the diier Hisar region.
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Evenness of floor: By taking visual observations of
animal houses it was found that the surface of floor in
22% houses in Karnal district had good evenness, 20%‘
s0-s0 evenness and 1in majority of houses (58%) the
evenness was bad and the surféce had bumps and pits,
The corresponding figures for Hisar district were 12.23

and 65% respectively (Table 16c).

Slope of floor: .Slope of floor in animal houses is

also important from drainage point of view and thus
must be considered at the time of construction of |
floor, so that urine etc. flows out smoothly and the
animal gets good surface to lie on. But farmers of both
the districts were found to be ignorant about it

(Table 16d). Majority of the houses (86%) in both

the districts irrespective of the land holding category,
were found to provide no slope to the floors. A few
number of houses (7.5%) provided slope in houses @ 1.2 cm
vertical fall per meter cross length which is satis-
factory. In some of the houses (6.4%) the floor hag a

slope of more than 2 cm vertical fall per meter Cross

length, which is also considered good.
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Particulars of mangers:

Provision of manger in shed and paddock: Generally no
manger was provided by farmers of sample households
(67.5%) inside the shed, significantly higher number in
Hisar district (81.8%) than in Karnal district (54%)

did so., This variation exists among all the categories
of farmers (Table 17a). As far as provision of manger in
paddock/open lot is concerned, in 89.1% of the holdings
manger was provided, where most of the feeding was done.
Most of the sheds were used only for tying the animals

during winter at night there, hence provision of manger

was very rare in sheds.

Manger length per adult unit: Manger length was measured

in the animal houses in both the districts and presented
in Table 17b. These indicated that in 90.7% sheds ang

in 93.3% paddocks/open lots, adequate manger length (more
than 56 cm per adult unit)was provided by all catego;ies

of farmers. This matched the ISI specification also, It

can be concluded that farmers are well aware about the

proper manger length for their livestock.

Height of inner wall of the mangers: Information on height
of inner wall of the manger, measured in animal houses in
both the districts is presented in Table 17c. It wag
observed that, there was a considerable variation in the

height of inner walls of the manger among different
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categories of farmers in both the distriéts.

Among the buffalo owners providing mangers in
.shed 15.4% were found to have inner wall of mangers very
low (less than 25 cml. In 13.5% cases inner wall of
manger in paddock was also found to be less than 25 cm,
Such low inner manger wall is liable to lead spillover
of fodder from the manger at the time of actual feeding.
Rest of the farmers, who provided méngers either in shed
or in paddock wére found provide 25 to 35 cm high inner
walls to the mangers. 2s if is evident from the Table
17a, 46% of Karnal district farmers have provided manger

inside the shed as compared to only 19% in Hisar district,

Height of outer wall of manger: Height of the outer

wall of a manger situated in paddock (in the open area)
is very important, as it is from this side the feed/
fodder is dropped into the manger. Also it can protect
feeds from other stray animals and most importantly it
prevent animals throw out feed while eating from the manger,
Therefore, outer wall in a manger should be abdut l.és m
high which is ideal. Height of outer wall in the mangers
situated either in shed or paédock were measured in the
sample households and the information is presented in
rTable 17d. In majority of the mangers (73.8%) foung

in sheds the outér wall was more than 125 cm but in
66.3% mangers, which were found in paddock the outer ywal}

was less than 75 cm. This is due to that




Fig. 11. Dirt floor with uneven surface, no drainage
and dirty. Mangers made of mud,

Fig, 12. Open paddock alonswith manger and Watering
source also chowlna condition of the floor
> T
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farmers were using the manger from both the sides for

feeding their animals in the same manger.,

Depth of manger: Measurement of depth of manger provided
in shed and paddocks by different categories of farmers

in both the districts are presented in Table 17e. Perusal
of data showed that depth provided in the manger in shed
and paddock by all most all the categories in éample
households were inadéquate'i.e..20-30 cm, Less than 20 cm
depth in a manger is ideal for the calves but not for the
adult animals as per ISI standards. But majority of the
sample households provided less than 30 cm depth. The
ideal depth of manger is considered 40 cm for adults,
which was provided by only 2.5% of the farmers in both
Further, it was the landless and small

the districte.

farmers who provided the smallest depth in mangers,

width of mangers Majority of the farmers (67.7%) in

sheds and 59.3% in paddock) provided smaller width of

manger (30-50 cm) which was not adquéte for adult animals

(rable 17£). The desirable width for a manger either in
shed or paddock was more than 50 cm and this was recordeq

among 32.2 and 40.5% responde@ts in sheds and paddocks

respectively.

watering facilities:
Facilities for clean drinking water is asg important

as feeding. In rural areas, most of the animals suffer
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from endoparasites, especially rounonrms due to dirty
and cantaminated drinking water. Considering the
importance of drinking water various aspects related
to the watering facilities for buffaloes were studied
in Karnal and Hisar districts and the data pertaining

to this are presented in Table 18,

Mode of providing water: Provision of separate drink-
ing water though was found to be rare in both the
districts{Table 18a). It was observed’thép largest
number of farmers i.e. 46% and 56% in Karnal and Hisar
districts respectively, preferred to provide drinking
water in buckets. Remaining farmers either took their
animals directly to water source Or used both the means

as it would be evident from the Table 18a. Significantly
higher percentage of.farmers of Hisar district (41%)

took their animals to water source than respondents of
Karnal district (11%).

source of water: The most common source of water used by

the sample households, in decending order, were pumping
set (57%), canal (37%) and tubewell (4%) in Karnal
district. Whereas in Hisar district the most common
source of water was water works (55%) followed by water
ditéhes.(thar 40%) and pumping set (2%). In Karnal
district water ditches (Johar) was used only by 2%

respondents for drinking water purposes (Table 18pb),
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A; fa; as the source of drinking.water is concerned
water ditches (Johar) are known to supply most dirty
unwholesome and contaminated water, which creates
digestive disorders and other diseases in the animals,
Ground water table of Hisar district is low and supply
of water through water works is limited. That is why
significantly higher percentage of the farmers used Johar
as source of drinking water in Hisar district whereas

the situation was not so bad in Karnal district.

Water troughs: Only 3.5% of the farmers were found to

be haviné water through for their animals. All the water
trouchs were cemented, long (42.9%) and rectangular
(42.9%) in shape (Table 18c and 18d). Length of water
trough provided per animal was oniy 21-30 cm in 66.7%
éases followed by less than 20 cm in 33.3% cases, which

was inadequate (Table 18e).

quantum of water/buffalo/day: Farmers were asked abOut'

the quantum of water needed every day per buffalo,
Generally the farmers would tell how many buckets as

measures of water were provided. From this the quantum
of water in litres was estimated. The data is presented

in Table 18f. In Karnal district 45% respondents

provided about 31-40 litres water per day per buffalo,

whereas in Hisar district the same amount of water
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provision was confirmed by only 22% férmers. It is
evident from the data regarding overall situatibn for:
water provision that among those providing water in
vessels as many as 36.5% respondents provide 31-40
litres water followed by 26.5% who provide more than
50 litres, 26% who provide 41-50 litres and 6% provide
less than 30 litres water per day per buffalo. However,
13% farmers were ignorant about the quantum of water

needs of a buffalo i.e. they could not tell how much

water they were providing.

Treatment of water: Farmers of both the district from
all the categories did not treat the water (setfling,

cooling etc.) in any way before use (rable 18qg).

Frequency of providing drinking water per day: Frequency
of providing drinking water is almost similar among the
different categories and district fof the sample house-
holds (Table 18h). During summer, 77% farmers of Karnél
district and 73% respondents of 'Hisar district were found
providing drinking water 2-3 times per day.. However,

24,5% fanﬁers offered water more than 3 times a day,

ventilation in houses:
For better productivity micro-climate inside sheds
must be optimum and to maintain the desired micro-climate

proper ventilation is needed, via which sufficient fresh
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air will come inside to remove detrimental levels of
water vapour, ammonia, carbon dioxide, dust, air-borne
micro-organisms etc.

It is evident from the information provided in
Table 2la that almost all the respondents of sample
households keep their animal inside closed house during
winter night. 2nimals confined in a close environment
increase the carbon dioxide and moisture content of the
house and add ruminant gases, ammonia from faeces and
urine and microscopical particles of dust from feed also
accumulate. Therefore, lqoking in to the importance of
ventilation, visual observations of animal houses were
taken in both the districts and the results are Presented
in Table 19.
Whether ventilation provided:. No special provision was
made for ventilation in buffalo houses in 91% sample
households in Hisar district and 65% holdings in Karnal
district which means buffalo houses were poorly ventilateg
(Table 19a). However, ventilation was found in the
buffalo houses in 35% holding in Karnal district which
was significantly higher than that in Hisar district
(9%). This may be because.of poor knowledge regarding
importance of ventilation; farmers appear to have g
wrong notion that cold draught could be more harmful

than a suffocated ill ventilated dwelling.
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Number of windows in buffalo houses: As it is evident
from the Table 19b, out.of the 21% ventilated buffalo
houses, 13.5% houses had one window, 5.5% 2 windows and
rest had provided more than 3 windows in buffalo houses.,
The numbe of windows in animal houses provided by all
the categories of farmers of Karnal district were found

to be significantly higher over that in Hisar district

Window area per adult unit: In majority of cases (63.6%)
in both the districts and categories of farmers, the

windows area provided per adult unit was less than 0,25 m2

(Table 19d). The ideal window area (more than 0,70 m2

per adult unit) were pfovided by only 15.9% farmers in

both the districtse.

Height of window from floor: ane of the houses in both
the districts were found having cross ventilation. ngever,
height of windows was at desirable level i.e. about

1 meter high from the ground in 95.5% holders (Table 19e)

which allows flow of air near at the level of the animals

Seaéonal alterations to shed struétures: The climatic
conditions of Haryana are extreme-intense cold in winter
and burning heat in summer season. Therefore, to overcome

the vagaries of nature, it is desirable that some neegd-
pased season-specific alterations should be made in animal

houses also 80 as to buffer the climatic extremes
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Farmers were asked about the alterations made
to the floors, walls and roof of the animal houses
during extreme hot and cold seasons. In summer no
changes were made to the shed structure by any category
of farmers in both the districts (Table 20). Whereas
in winter, all most éil the farmers were providing
bedding, especially to the calves. The bedding material
used by the respondents was generally the previous day's
waste fodder straw. Curtains of gunny bags were used
to cover the empty spaces in the walls by 52.5% farmers
_ in the sample households in winter seasoq. No altera-
tions were made to the roof by any categories of farmers
in either district. Also 31% respondents of Karnal dist-
rict and 88% in Hisar.district were found to cover the
animals with jackets/jhulés during winter mostly high

yielders, young and sick animals.

season-specific diurnal movement of buffaloes: As
discussed earlier, the climatic condition of Haryana
are extreme. Therefore, farmers were compelled to
protect their animals from vagaries of adverse climatic
condition. Hence they move their animals from place to
place depending upon the season.

It was found (Table 21) that at night majority
of the respondents (83.5%) in both the districts kept their

animals in open during summer and rainy season, Whereas
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in winter season almost all the respondents (98.5%)
kept their buffaloes inside closed shed or inside their
own dwelling (Table 21a),

Perusal of the Table 21b indicates that 83 and
72.5% respondents of all categories of sampie households
kept their animals during day time in winter and rainy
season respectively in the open paddock, while in summer
48.5% farmers kept their animals in the open and 42,5%
farmers under tree irrespective of their category., This
situation existed in both the districts,

Negligible number of farmers kept their‘buffaloes
indoors during day time in all seasons. Such farmers
generally the medium‘and big farmers of Karnal ang Hisar

districts who have generally more spacious animal houses,

Hygiene and sanitation practices:

For maintenance the animal health, prevention of
various diseases and clean milk production it is important
to maintain the proper hygienic conditions on the farm,
Considering these facts, respondents of sample hoseholds
were asked about the hygiene and sanitation practices
followed by them in Karnal and Hisar districts and the

results derived from the study are presented in Table 22,

sheds cleaning: Most of the farmers (87%) irrespective
of categories of district were found to élean the animal

sheds 1-2 times in a day (Table 22a) while the remaining
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12.5% farmers claimed to clean the animal houses 3-14
times in a day.

Invariably, dry sweeping was found to be the
most common method of cleaning the animal shed irres-
pective of categories of districts (Table 22b), while
washing was practiced by a few farmers-that too in’Karnal
district. Irrespective of the categories of districts,
in all cases the manure collected from the animal houses
by the respondent of sample ‘households, included dry
dung, urine as well as other feed waste (Table 22c),

The most prevalent use of dung was as fuel' in
86.5% cases followed by 13.5% as manure+fuel in both
the districts (Table 22d). The perusal of the table
reveals thét all the landless farmers used dung for fuel
purpose only ih both the district. However, the big

farmers used it both as fuel and manure in almost equal
proportionse.

Pest control 3 To maintain the hygienic condition in the
animal farm regular use of disinfectant is considered
desirable. FEut in presen£ study, 95% of the farmers,
jrrespective of categories or districts were found to
use no disinfectants whatsoever for cleaning sheds,

Only 6% reSpondents of Karnal district and 4% farmers of
Hisar district used phenyl occasionally for cleaning the

sheds (Table 22e).
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Responses of respondents regarding protection
measures against insects etc. indicated that making
smoke in the animal shed was the most common measure
(43.5%) followed by spraying insecticides (10%) once
or twice in a year{19%) by Malaria Eradication Scheme
workers (Table 22f and 22g). Eignificantly higher propor-
tion (75%) of respondents of Hisar district were hsing
protection measure i.e. smoke against insect, £Han
farmers of Karnal district (12%).

Farmers of Hisar district were compelled to use
more smoke because of higher infestation of insects,
mosquitoes etc. due to unhygilenic condition prevalen£ in
animal sheds.

Frequency of spraying insecticides in Hisar district
was significantly higher (14%) as compared to Karnal
district (6%). Once or twice in a year was found to be

most common frequency of use of insecticides in both the

districts (Table 22qg).

ASSOCIATED MANAGEMENT PRACTICES

provision of bedding to young animals: The bedding wag
used for animals by most of the farmers during winter,
The bedding considered of different materials like dry
sand; dry dung, waste fodder, wheat straw, dry earch etc,

(Table 23a). Almost all the farmers (98.5%) provided
bedding for young calves, high milkers and sick animals
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inside the shed during winter especially at night,
Waste fodder was found to be the most common.’ bedding
material (62.6%) followed by wheat straw (22,.3%) and

dry sand (8,2%).

Grooming: |
From the perusal of Table 23b it is clear that'
significantly higher number of respondents (82%) grbom
their buffaloes in the Hisar district, while only 60%
" followed this practice in Karnal district. ‘Higher per-
centage of farmers who groomed their animals in Hisar
district could be due to Qreater exposure to the tech-
pical know-how. Many farmers are ignorant about the
advantages of grooming. It was noted that majority of
the respondents (77%) were using bare hands for grooming
of their ‘animals in Hisar district and only 21% were
using this teehniques in Karnal district (Table 23b).
ctraw and gunny-bags were also used by 26% and 12%
farmers in Karnal district, thle the corresﬁonding

figures were 2 and 2% respectively for Hisar district,

wallowings Though, walldwing is a much prevalent
practice in rural areas, interestingly 28% farmers in
Karnal district and 16% farmers in Hisar district never
allowed their buffaloes wallowing (Table 23c). Signifi-
cant difference was observed with regard to this wallow-
ing practice in the Karnal and Hisar districts, It {is

evidgent from the data given in this table that 44y



respondents of Hisar district took their buffalo for
wallowing once daily and 40% twice daily during summer
whereas in Karnal district 22% respondents take their
buffaloes for wallowing once daily and 50% twice daily
during summer. Interestingly as high as 45% respondents
take the buffaloes for wallowing once daily and 39%
twice daily éven during winter and reiiny months in
Hisar district. The cerresponding figures for Karnal
district were found 34 and 38% once daily and twice
daily respéctively. This difference could be éue to
the fact that Hisar being drier and hotter than Karnal,
resulting in greater necessity for more frequent wallowe
ing in the former districte.

It was also observed that comparatively higher
number of respondents  (29% and 25%) of Hisar district
allowed their animals wallowing for more than three
hours daily, whereas only 27 and 12% farmers of Karnal
district did so during dry swmer and hot humid season ]

(Table 23d). The data further indicated that during

summer higher number of respondents (28%) allowed their
pbuffaloes wallowing for more than three hours daily,
whereas 20%, 23.5% and 7% of the farmers allowed

wallowing for 2-3 hr, 1-2 hr and -1 hr respectively,

In rainy season 27% did so far 1-2 hours, 19% for 2.3 hours,

18.5% for more than three hours and only 11% for

L-1 hour, respectively. No major variation was observed
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between categories and districts in respect of time

allowed for wallowing daily by respondents of sample

households.

washing: Apart from wallowing, the respondents were

also asked how many times they wased théir béffaloes
during summer and winter months. It can be seen from
Table 23e that, irrespective of categoriesvor,districts,
majority of the respondents (63,5%) ciaimed to have
washed their buffaloes more than once dai;y duriné summer,
Another 29% respondents did not wash their buffaloes

at all. In winter seasons 64% respondents did not bother
;o wash their animals, while 23% followed this practice |
only once in a week, that too with warm water. But 7.5%
respondents were found to be well aware of the need for

cleanliness and claimed to wash their animals once daily,

Milking management: Considering the importance of milk-‘
ing management, the different categories of respondents
in the two districts were interviewed on the vérious
aspects of milking followed by them. The information
on these aspects is presented in Table 24.

Majority of the farmers (96%) used to milk their
puffaloes wherever they were kept, but 4% respondents
were using séparate clean place for milking. No signi-

ficant difference was observed between the categories

and district (Table 24a) in this respect.
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During the course of investigatiop it was
observed that 95.5% respondents did not wash the whole
body of the buffaloes prior to milking. None of the
respondents were found to be aware of the need for wash-
ing hind quarters before milking for clean milk production
(Table 24b). Majority of the farmefs (96.5%) washed
udder and teats before milking, however, a}l the respon-
dents (whoever milks) of the sampie hou;ehOlds washed
theif own hands (milkers' hands) and milking vessels
before milking. This high proportion of respondents
following the above ideal practice reflect their awareness
of the importance of these practices in quality milk
production.

It was observed that, none of the respondents was‘
using the fecommended dry-hand full-hand method of |
milking in either of the distyicts, 211 the‘farmers

‘were using wet-hand full-hand method of milkings Wet-

B ) \
hand milking is not desirable as it is l;able to cause

cracks on teat skin and it must be avoided. Putting
thumb against the teats at the time of milking, which

is a wrong method of milking from the teat health point
of view, was found to be more prevalent in Hisar district
(92%) as compared to Karnal district (60%). It was
further observed that almost all respondents did

neither striping nor the udder was cleaned at the

end of milking (Table 24c).
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The calves were allowed suckling both before
and after milking. Before milking calves were allowed
to suckle for let down of milking and after milking, to
meet their milk requirements, especially during young
age (Table 244).

views of the farmers were also obtained regarding
milk left for young calYes. The information based on
such questionings is presented in Table 24e!. The
amount of milk feeding was enquired only up to three
months of age of the calves. Majority of the respon-
dents (51%) claimed that they allowed one full quarter
upto three months of age to both male and female calves
1n'both éhe districts. Significantly highef number of
respondents of Karnal district (61%) were found to be
following this practice than those of Hisar diétrict
(41%). However, 24% respondents repated that two full
quarters were offered to the calves upto three months.
of age, while only half of a quarter of milk was left
for calves by 19.5% respondents. Some of the landless
farmers of Karnal district reported that they provideq
very small quantity of milk, equivalent to almost one
fourth of a quarter.only for'let down of milk during the
first month of life,.

some of the farmers frankly admitted the lesser

.availability of milk to the‘male calves. The reason.
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for this was given as poor economic value of male calves.

Respondents were also asked about the colostrum
feeding practices. The Table 24f shows that 79%
farmers fed colostrum (allow suckling) only after the.
fall of placenta, which is not desirable. Suckling of
colostrum was followed by 9% within 1-2 hours, by 5.5%
within 2-4 hours and by only 3.5% within 1 hour after
fall of placenta. Farmers of Hisar district were found
to.be more knowledgeable about colostrum feeding practices
than those of Karnal district.

only 2 and 5% respondents fed colostrum within
one hour after birth in Karnal and Hisar districts
respectively, which happens to be the most desirable
interval. Significantly higher percentage of farmers
(88%) in Karnal district fed colostrum only after fall
of placenta, while this figure for Hisar district was
only 70%. Remaining 12% and. 30% farmers fed colostrum
pefore fall of placenta in the same two districts
respectively-

Farmers were also asked regarding the mode of
tackling of buffaloes that suddenly jumped and held up
the milk. This is rather a common problem. The findings
revealed that majority of the respondents (Sé% in Karnal
and 73% in Hisar districts) tackled such type of buffaioes

by providing additional concentrate. Another 28% respone

Jents of Karnal district stated that under such a

]
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situation, they wait‘for some time and tried again to
take out the milk from udder while the corresponding
figure for Hisar district was only 2% (Table 24qg). Use
of oxytocin, to facilitate let down in such type of
problematic animals was resorted to by 7% and 19%
farmers in Karnal and Hisar district respectively.
Beating of animals for lep down was also being

practiced by 6% farmers in both the district,

Reproduction management: Consldering the importance
of reproduction management in the overall management

package of buffaloes, several aspects of it were also

studied (Table 25).

Common symptomS’of'heat: It is an acknowledged fact

that if heat detection is done prOPefly in buffaloes

then efficiency of reproduction in terms of conception

rate is likely to be high. '
Respondents opinion was sought on the @ost common

symptom of heat in buffaloes and the results are presented

in &ablé 25a. The data‘given in this table reveals that

for 90% of the respondent§ of Karnal district the most

common symptom of heat was bellowing followed by DOKA*

* DOKA is a phenomenon in which the teats of the buffalo
remain engorged as in let-down, about 6 to 8 days
before the actual onset of heat,



(5%), off feed (2%) and vaginal discharge (2%). Only
1% were using teaser bull for heat detection in Karnal
district. The corresponding fiqures for Hisar district
were bellowing (78%) followed by DOKA (14%), vaginal
discharge (6%) off feed (1%) and mounting others (1%).
In Karnal district 3.7% landless farmers were found
using teaser bull fof heat detection. In fact they were
using their draft buffalo bull for the said purpose.

The respondents were also enquired about what
they considered the next most common symptom of heat
in both the districts. Interestingly 45% were using
DOKA as the second most important symptom of heat,
followed by vaginal discharge (17%), drop in ‘milk
production (13%), frequent urination (7%), mounting
others (6%), bellowing (6%) and 2% were ﬁsing teaser
bull in Karmal district where as in Hisar district the
second most common symptom of heat reported by the
respondents was different, as 41% found viginal discharge,
38% DOKA 7% mounting on others, 7% bellowing, 6% drop in
milk production and 1% each frequent urination and
off-feed. |

Respondents opinion was also sought on the most
common season of service and the result is presented
in Table 25b. It was revealed that 75.5% farmers in

poth the districts bred their buffaloes in winter and

rest in rainy season.



The anewers of.the farmers about ‘breeding of
their buffaloes was recorded and the information obtained
are presented in Table 25c. 2s many as 47% farmers in
Karnal district used:improved bull for serving their
buffaloes naturally, whereas the corresponding'figure
for Hisar district was a slightly lower i.e. 43%.
Strangely, majority (51%) of the respondents'in Hisar
district allowed stray bulls to breed their buffaloces
while the corresponding figure for Karnal district was
32%. 2 significantly higher percentage of buffalo
keepers (12%) resorted tb artifieial insemination in Karnal
district whereas only 6% farmers followed this breeding
. technique in Hisar district.'

Out of 9% respondents in Karnal dietrict who were
using draft bull for breeding purposes, 7.4% were land-
less but none were found using draft bulls for breeding
‘ purposes in Hisar district. ‘

The improved bull used in both the district

d beionged either to Panchayat (49.2%) or to other

farmers (39.9%). As high as 77.3% farmers in Karnal .
district used bﬁlls belonging to other farmers of the
same village, whereas 93.7% farmers in Hisar district
ueed bulls belonging to the village Panchayat (Table 253),

Farmers of Karnal district had significantly more

awareness of the importance of breeding bull. No doubt,



‘landless and a few small farmers were using éheir‘
draft bﬁlls for the breeding purposes, but majority of
the big (45.5%) and medium (32.4%) land holders were
maintaining bulls specifically for breeding their buffa-
loes. It is interésting to note that such farmers
were charging approximately Rs.20/- per service from
other farmers. It shows that respondents of Karnal
district were more aware of the importance of bull for
breeding purposes.

It was further attempted to find out the reasons
for prefering or not prefering artificial insemination
as the case may be. During the course of interview
majority of.the respondents prefering A.I. in both the
district (75.8%) gave reasons for the preference of
artificial insemination, because the progeny born out
of artificial insemination fetched good price in the
market and they produced comparatively more milk
(Table 25f). Other respondents (15.1%) reported that
the semen used for artificial insemination was‘of
improved bull. It was interesting to know that 16.6%
1andless buffalo owners of Karnal district preferreqd
artificial insemination for their buffaloes because thig

facility was available very near at a cheapter rate,
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Reasons for not adopting the A.I. practice for
their bﬁffaloes were also recorded in sample households
of both the districts and figures obtained are presented
in Table 25g. The common reasons given by the farmers
of Karnal district for not prefering A.I. listed in
descending order is as follows:

A.I. is not good_(27.4%), low conception from A.I,
(24.7%), 2.I. is not available in villages (20,5%),
ignorant of A.I. (9.6%), natural service is more conve-
nient (8.2%), bull is available in village (5.5%) and
4.2% felt that A.I. staff do not take interest, it ‘
needs time and wages to take their animals at A,I.
‘centre and animal repeats many times when A.I. is done.
The corfesponding figures in Hisar district was low
conception due to A.I. (37;2%), good bull is available
in village (23.4%), A.I. is not good (20.2%), igﬁOrant'
of A.I. (7.5%), A.I. facilities are not available in
village (7.4%), A.I. staff is not good (3.2%) and 1.1%

said that it needs time and wages to take their animals

at A.I. centre.

COMPARISON OF EXISTING RURAL HOUSING SYSTEMS WITH
INSTITUTICNAL FARM HOUSING SYSTEMS: '

A comparative appraisal of housing and housing
associated management practices being followed in‘both
the districts with that on H.A.U. farm, is presented

in Table 26. The data given in this table indicategq
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that none in the villages practiced loose housing
system as such but majbrity of the farmers (78%) kept
buffaloes partly in the shed and partly in the open or
under “tree or under sheltered paddock, which was akin
to loose housing somewhat. Farmers always kept their
buffaloes thethered but at H.A.U. farm buffaloes are

. always loqse except at miiking time. L

In villages buffaloes are housed along with other
animals (36.5%), whereas at H.A.U., buffaloes are kept
alone, The H.A.U. practice in this‘respect was followed
by 31% farmers.

Space provided per adult unit by farmers was
found to be comparable with that on H.2.U. farm. The
shed floor in villages was invariably of dirt (78.5%)
with no slope (86%) and no drainage (90.5%). Whereas
at H.A.U. farm‘the floor was made of brick lines with
cement, with a good slope (0.55 cm per meter) and with
suitable drainage channels.

Roof‘in villages was generally flat (91,4%) of
mud (47.8%), 11-20 cm thick (74.2%) and 1.9-2.4 cm high
from ground (75.8%), while at H.A.U., it was 2.5 m high,
single sloped and made of asbestos sheets of 1.5 cm
thickness. Walls in villages were full (up to roof

level) and made of bricks (43%), while they were half

(1.5 m tall) and made of bricks, and cement on H.A,u,

Farm.
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There was scope for improvement of manger and
water trough design in villages :.specially increasing
depth. Most of the mangers were made of bricks lined
with mud (55%) while at H.A.U. it was cemented. Water
troughs were absent in most of the holdings ( 90%),

animals being watered either difectly at pools or with

buckets.

No separate calf or milking shed was provided in
villages but at H.A.U. these were.provided separafely.
No washing facility in the shed were available in
villages but at H.A.U. there were such facilities. In
villages animal movement with season was a common
practice (100%) but not so at H.A.U. farm and the
animals were loose. Majority of the farmers (87%)
cleaned animal sheds twice daily and dung was used for
both as fuel and mahure (100%), but at H.A.U. sheds were
cleaned daily once and dung is used only for manure |
purposese.

Majority of the farmers in villages (95%) were
not using any disinfectant and 90% were also not using
any insecticides to control flies, mosquitoes etc. But

at H.A.U. farm disinfectants and insecticides etc,

were reogularly used.
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DISCUSSION

-PARTICULARS OF FARMER AND HiS FARM

It has been revealed by several studies that
particulars like the farmer's age, family size, educationalv
background, socio-economic status, land holding etc.
influence not only the size and scale of his dairy unit
but also the level of his husbandry and productivity
of the stock.(Halyal.1968: Kakoty,1975; Tyagi, 1975;
Singh, 1976; Awanti, 1981; Srivastava and Promila, 1983;
Malik and Sohal,1984; Malik and Patel, 1987; Bhoite
et al.,1987). _

The herd size and the main occupation of farmers
are sald to influence his responsiveness to tﬁe.adoption

of improved management practices (Dhumal, 1974; Tyagi,

1975; singh, 1976; Awanti, 1981; Srivastava and Promila,
1983; Malik and sohal, 1984 and Bhoite, 1987). The size
and characteristics of the sample households investigated
in the present study follow the general trend to that in
the country aé a whole (NCA 1976), in that the landless,

small and medium farmers constitute the bulkK (about 80%)

of the households.

The farmers in the present study area were generali&
peyond 30 years of age, are illiterate or poorly educategq,
had crop farming as the main occupation with buffalg
keeping as the most common subsidiary occupation,

especially for the landless and small farmers.
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More than 80% df land was irrigated (more so in
Hisar district) by canal and tubewell and most of the
farmers kept about 10% of their land under fodders
during Rabi season while about a quarter of the farmers
did so during Kharif also. This trend of landlarea
under fodder produqtion was generally higher than that
found in other states of the country exclﬁding Punjab
(NCA 1976). All the farmers, irrespective of size of
land holding, possessed 1=-2 milch buffaloes, 1-2 heifers,
1-2 calves and a palr of bullocks. Most of the landless
and small farmers had no bullocks in Hisar district,

The reports of the previous research workers regarding

the herd size and composition across categorie was
divergent. It was reported that in Punjab and Haryana
regions, all householders keep buffaloes while the
1andless may not be able to keep buffaloes in Eastern and
Southern states (Tyagl, 1975; Malik and sohal,1984;
Malik and Patel, 1987; Mahanta et al.,1988). In Haryana-
the buffaloes are of superior quality and are>maintained
for milk production for domesti; consumption as well ag

for trading. Hence, buffalo keeping was popular for

all categories of householders (Sastry et al.,1988),
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TYPES AND MODES OF BUFFALO HOUSING

The system of housing followed by buffalo
keepers in Karnal and Hisar districts can not be
strictly classified as open, closed, semi closed or loose
housing systems. Theykeep buffaloes at different places
in the open, under trees, under lean-to shelter or even
in a shed but not at a static locétion all the time.
They keep on moving the buffaloes from place to place
as per the seasons and also between day and night
(Tikku, 1981; sSrivastava and Promila, 1983). 1In the
present instance, the majority farmers (78%) used the
open space, thehtree shed and the closed shed in combi-
nations. Such a dynamic shelter concept is in consonance
with the highly &ariable seasonal and did;nal climatic
profile which prompts the livestock owners of this region
to provide the suitable micro-environment to their
animal; at different parts of the day or season. In

most cases the place of keeping buffaloes at night was

inside the human dwelling (44%) or it is adjacent to the
human dweiling (30%). This could be due to safety consi-
derations because even when an open paddock is used it is
mostly located in close proximity to the dwelling (47%),
Though, buffaloes were found to be housed alongwith,'
other animals in 30% holdings, they were generally kept

alongwith cattle (37%) and the owner shared a common

’
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dwelling with his buffaloes in 26% cases. This finding
is in agreement with the reports of Bagga (1967), Gera
(1967) and Tikku (1981). Most of the farmers provided
around 4 m2 of covered area and a little more than that
of paddock area per one adult unit of buffaloes, which
was also obsefved by Raut (1982) earlier.

Though, the covered area provided per édult unit
was adequate as per standards (ISI 1968a; ISI 1968b;
ISI 1970a; Kooner et al.,1969; sastry and Georgie, 1988).
The paddock area provided however, seemed to be below

prescribed standard by around 50%. This aspect of

v

the

inadequate open area should be viewed from the overall
housing systém practiced by the farmers. The paddocks
provided by the farmers in thé present stuay area wefe
actually used as temporary‘places for'tethering animals
unlike the open area of loose house syétem where the

animals are free to move about. Besides, for parts of

the day the farmers also took their animals out for grazing/
watering/wallowing. Hence, the paddock provided by the
farmers in %heir liveétock housing cqmplex cannot be

strictly compared with that of the open area of loose

house system.

There is no comparable information for the fielq
as regards the space provided by the farmers to their

puffaloes. However, Raut (1982) has reported that in

i
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Dhulia district of MaharaStra, farmers did provide a
shed space of 4.37 m2 per milch buffaloes. Also Varma
and Tripathi (1980) reported that for buffalo heifers
a loafing space of 1.86 m° is adequate.

A more detailed discussion regarding movement of
buffaloes by farmers from one place to another during

different seasons will be given in a latter section,

Particulars of roof:

Half of the sample households across all land
holding categories used hatch and mud as roofing material
'especially in Hisar district. The roof construction
comprised Qf thatch, spread over wooden poles placed
one to two feet apart as support and ‘'a three to four
inches mud covering over the thatch material. This type
of roof was preferred more in Hisar district because it
~is more dry and hot; it is incidentally the cheapest
roof material, 7?% landless farmers of Hisar district
and 68% landless farmers of Karnal district used this
type of roof. Other common roofing materials used were
brick and mud (17.2%) -and thatch alone (15%). while
bricks + mud was used by better off fafmers, more Sohin
Karnal district, thatch alone was used by a quarter of

landless farmers in either district, mostly for economic

reasonse.
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The roof were mostly of flat type; more so in
Hisar district, wherever sloped roof was provided (8.5%)
a slope of more than 10 cm fall per metre length was
provided. CGenerally, there were no eaves extending
beyond the walls and roof is 10-26 cm thick. The height
of flat roof varied from 2-3 m cr more which was more or
less as per recommendaded level (1S1,1970; sastry and
Georgie, 1988), whereas the sloped roofs had much lower
height both at ridge and at the eaves, which is not
desirable from ventilation and thermal comfort point of
view. 4

Practically no published reports are available
regarding the details of roof of animal houses under
farmers' household conditions. Though Bagga(1967)
reported that the roof of animal houses in Hisar
district was generally "Katcha", implying thereby that
they are made up of mud and/or thatch. Though the mud+
thatch roof provide good thermal insulation, yet it may

not be desirable for the vossible harbouring insects and~

pestse.

particulars of walls

walls not only provide support to the roof but
also protection ‘to animals from sun, rain and winds,

walls also provide security to animals, which is important
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under Indian conditions. However, in hot regions the
walls may hinder adequate ventilation and cause unfavour-
akle micro-climate in animal houses during summer days
(Razdan, 1965: Thémas, 1969; Sastry and.Georgie,1985),
Fut unfortunately, almost all the farmers provided
floor to roof level walls in the buffalo sheds in the
study area. Even for paddocks full height walls (2-3 m)
were provided by 49% househoiders in Karnal districﬁ and
‘36% house holders in Hisar district. This could have
adversely affected the micro-climate in animal sheds at-
least during those months when ventilation needg are
much crucial. The walls are generally made of bricks
in Karnal district and nud in Hisar district. Whereaslr
80% of landless farmers uqed mud in Hisar district, the
same proportion of farmers in Karnal district used brlcks
with cement for walls, which may be due to the fact that
the rain fall is more in Karnal district. The walls are
generally more than 30 cm thick and they cover all the
shed i.e. 75% of shed perimeter with small space

sldes of

for entrance. FEagga (1967) has reported that mud is the

most common material used for walls of animal houses in
Hisar district.

In organised farms with loose housing system, the
walls are normally 1 to 1.5 m high, thus, allowing free
flow of air inside the shed. This is beneficial under

tropical situation but the farmers in the study area
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apparently disregarded this point of optimum comfort to
the housed animals, constructing barn type shed with.
full walls perhaps due to the overriding consideration

of security of his livestock assets.,.

Particulars of floors:

Across the different categories of land holdings
the majority farmers (79%) kept their buffaloes on dirt
floors. Upto 33% farmers of Karnal diétrict had brick
floors while such cases were only 17% in Hisar district.
None provided drainage chanﬁels{ especially in Hisar
district, nor tﬁe.fioors had evenness slope for effective
drainage. All these obviously contributed to unhygienic
conditions in the shed especially where the floors were
made of dirt (sastry et 2l.,1981; Grewal et al.,1982;
Rohilla et al.,1988). Earlier workers (Daniel, 1969;
Mikkileni, 1976) have aiso indicated that dirt floors

are the most common in village livestock houses.

Particulars of mangers:

Mangers are of crucial importance in animal hoﬁses
as the effectiveness of feeding depends.large%yAOn its
appropriateness to the animals hou;ed in the sheds. In
the study area, irrespective of categories majority
farmers (80-90%) provided mangers in the open or paddock,
However, 19% farmers in Hisar district and 46% in Kamal

district also provided mangers in the sheds to facilitate

feeding of animals when they are tgthered inside.
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Since the animals are left mostly in the open at night
and cooler parts of the day, the open area maﬁger is

more comhonly found. Most of the farmers provide more
than 70 cm of manger lengtﬂ per adult unit which is
adequate as per recommended standar (ISI,1969: Kooner

et al.,1969; varma and Tripathi, 1980; sastry and
Georgie,1988). When the overall dimension of the

mangers were considered, it emerged that the capacity

of manger was far short of the desired level. Not

only the depth and width of the manger were found to be
less than 30 cm and 50 cm respectively, in most of the
cases, the inner and outer walls were also much too short,
i.e. less than 55 cm and less than 75 cm, which might
result in spillage of fodder at the time of feeding unless
the mangers are refilled with roughage in piece meal,

In fact the manger dimension provided by majority
of farmers appeareé suitable for young stock but not as
such for adult stock. It may be inferred that the
manger normally provided by farmers afe inadequate for
adult animals. Educating the farmers for optimum sizeg
manger will improve the overall feeding management
efficiency at the farmer's levei.

No critical study appears .to have been made on the

merits and demerits of variable manger dimensions even

under farm conditions, leave alone under field conditions,
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Ccompared to the ISI specifications and other recommenda-
tions the mangers used by different categories of
farmers were found to be inadequate. Inéidentally the
dimensions of the manqgers provided by landless labourers
were by far, the smallest which might have been due fo

their economic conditions.

watering facilities:

The most common means of providing drinking water
was with buckets alone or with buckets as well as by
taking animals to water source. Only about 4% farmers
provided some kind of concrete water trough. The most
cormmon source of drinking water for buffaloes was pumping
set followed by canal in Karnal district and water works.
followed by water ponds (Johar) in Hisar district. Other
sources included pumping set and tubewells. The cemented
water troughs were elongated in shape and provided
21-30 cm trough length per animal. Nearly 63% farmers
claimed to provide 31-50 litres of water per buffalo
per day while the remaining.27% provided more than
50 litres. On an average these values were in general
on the lower side compared to the earlier repdrts for
puffalo especially for lactating animals during summer
months (Misra et al.,1963; Radadia et al.,1980a; Radadia
et al.,1980b; Sastry et al.,1980b:; singh, 1982; singh

et al.,1985a; Singh et al.,1985b),



The main reason for lower intake of water by the
buffalo as indicated by the farmers could partly be due
to restricted availability of. water in or near the
dwelling where the buffaloes are kept most of the time
of day and night because of limited hours of water supply
from water works. Eesides; for major part of year the
puffaloes are taken for grazing/loafing/wallowing,when
they get water from canal/johar/pumping set etc. The
amount of water consumed by the buffaloes outdoor is not
properly quantified by the farmers. Besides, water is
provided for drinking only 2-3 times per day and not
continuously as it is recommended. In view of the above
it is advisable for the buffalo owners to have some
water stored at home 15f20 litres per animal so that
pbuffaloes can be given as additional drink in the late
evening during summer. This coupled with the'water

given during day time will fulfill the neéds of the

lactating buffaloes.

Provision of ventilation:

Majority of the farmers (91% in Hisar district
and 65% in Karnal district) did not provide any special
ventilatlon in the buffalo shed. Such inadequate ventjie
lation has been stressed by earller workers also (Bagga,

1967). Even those (18%) who provided some ventilation

did so mostly by providingAl or 2 windows, with less than

°
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2

1 m? area in 55% cases and /2 m
30% cases, this worked out to less than 0.25 m“ of
window area per adult Unit (63.5%), which was grossly
inadequate. The situation seemed to be eqUally bad
in both the districts, Ho&ever, notwithstanding the
small size of the.wihdow, it was provided at a height of
1 m from the ground, which atleast allows flow of breeze
at the animal body surface'level.
On the whole the ventilation provided in the
buffalo shed cannot be considered adquate, though.the
animals were kept in thé sheds for a relatively shorter périod
during the 24 hour cycle both in summer and winter.
Ideally the animals should be housed in well ventilated
shed/shelter so long as they remain indoor. Otherwise
there will be built up of harmful gases (ammonia,
carbon-dioxide and water vépoﬁr etc.). Unfoftﬁnately
there afe no controlled resports/data on ventilation
optima in animal houses under semi-arid tropical
conditions for critical comparison with the present

-

f£indings on buffalo house ventilation.
season-speclfic house modifications:

Haryana falls in the semi-arid tract of nérth-
west India where there is wide variation in ambient

temperature between summer and winter and even between
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day and night. So as to protect the animals from
extremes oI such weather conditions it is necessary to
take certain corrective measures to ameliorate the micro-
environment in Bheds to facilitate the thermolytic or
thermogenic behaviour of the aminals by way of scientific
‘logic (TiAkku, 1981).sSuch measures are the more important
for the growing and the milch in the present study as
attempt was made to find out how the buffalo keepers of
Haryana help to create a congenial/environment for,iheir
buffaloes in the shed to maximize<performancé.

It was observed that none of the farmers made
any alterations to the floors, spaces in the wall or
roof during summer whereas several workers (Roy et al.,
1963; Misra et al., 1963; Misra and Sengupta, 1965;
rripathi et al., 1975; Chalapathy and Roy, 1981; Gill
and Rurki, 1981; sSrivastava and Promila ,1983) have
furnished evidence that provision of additional
coverage to the roof, its wetting, provision of
curtains in the wall spaces and thelr wetting during hot
summer do creaﬁe comfortable conditions for the buffalo
housed in them 3as reflected in their improved perfor-
mance under conditions of modified summer micro-environ-
ment. The farmers were obviously ignorant of such
peneficial measures, ' However,they did try to improve

the thermolytic efficiency of their buffaloes by

allowing wallowing twice daily in 45% cases and once
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daily in 33% cases and washing buffaloes more than once
in 64% cases (Daniel, 1969). The wallowing time varied
between 1=3 hours per day during sﬁmmer. However there
were 22% farmer did not allow wallowing at all to their
buffaloes even during summer. This practice was followed
more or less in the same pattern by all the categories
of farmers more so in Hisar district. The overall
beneficial effect of different managemental means to
keép the animals cool during hot summer months has
already been well-documented in a recent review (Sast:y
and Georgie, 1988).

Majority of the farmers provided bedding, especially
to calves during winter. Besides, 53% farmers across all
categories hang curtains made of jute in the empty
spaces on walls. In additibn, as many as 88% farmers
in Hisar‘district and 81% farmers in Karnal district
did cover thelr animals with jackets/Jules made of
gunny bags during winter (Verma, 1967; Daniel,1969;
srivastava and Promila, 1983). Provisions of bedding
to young calves during winter is a standard management
practice. But how far such insulating winter protective
measures are beneficiai to adult buffaloes is not
known. However, there are reports indicating that
winters in Harydna are not severe enOugh to affect
production of buffaloes adversely and thus do not

warrant any special protection measures during winter
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(Thomas et al.,1978). Obviously the farmers seems
to be more concerned about adverse effect of c¢old,
rather than that of heat stress on production perfor-
mance of‘their buffaloes. Evidence emanating from
scientific studies, however, do not corroborate the
farmers® apprehension of alleged cold stress. The
responses of the buffalo owners further indicated
that majority of the farmers kept their buffaloes in
the open or under tree during night in summer and rainy
seasons whereas they keep the buffaloes either in
their own dwellings or in a closed house at nigﬁt
during winter. But during day majority of the farmers
were keeping their buffalbeé in the open or under the
tree irrespective of the season; keeping in the open
sun being practiced more (83%) in winter. It is
logical to keep thé buffaloes in the open sun.during
éay in winter but similar practice during summer may not
be desirable 1f the results of the studies of Singh
et al.(1985a); Singh et 3l.(1985b) is an indication.
patil (1976) reported that in rural areas of Bangalore,
majority of the farmgrs provided éood shelter to their

animals but 4% farmers kept their animals in open

airo
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HYGIENE AND SANITATION PRACTICES

The farmers were found to be cleaning the buffalo
shed generally once or twice a day by dry sweeping and
lifting solid, liquid. and other waste together, ﬁostly
such wastes are used as fuel only. None used any "
disinfectant for sheds (Daniel, 1969). About 12% in
Karnal district and 75% in Hisar district, irrespective
of the category, made smoke in buffalo £0uses as a
measure of controlling insects. Only in abdut‘IO%
cases spraying of insecticides was done by the visiting
personnel of Malaria Eradication Programme. Hisar
being drier the menances of flying insects might be
warranting, smoking by more farmers. The frequency of
use of bedding, wallowing, washing in different seasons
was already discussed in the previous section. wWaste
fodder and straw from the previous day was most
commonly beeding material used by farmers for calves
during winter. The buffaloes were groomed by about
half of the farmers (more in Hisar district) using
bare hands or straw.

Another interesting observation was that 40%
and 39% farmers respectively allowed wallowing of
their buffaloes even during winter and rainy season,
pbout 29% farmers in sunmer and 64% in winter did not

wash thelir buffaloes even once in a day which is not

desirable from hygiene point of view, Previously
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Bagga (1967), Verma (1967), Daniel (1969) and Dhiman
(1988) too reported that sand, previous day's waste
fodder and straws were the common bedding materials

used by farmers during winter for calves and pregnant

animals.

Milking management:

The quality of milk produced and to some extent
the quantity is dependent on the place, envifonment
where it is done. If the milking is carried out'at
the same place where animals are maintained it is likely
that the quality of milk will be lower because of dust,
dung, f£ilth and bad odours existing there. FEut unfor-
tunately this was what exactly almost all the farmers
normally did. pesides, the practice of washing the
animals before milking was also followed. The only
cleaning operatioﬁ practicedrby all the farmers were
washing of milking vessels, washing of milker's hands
and washing of udder and teats before milking. They
did neither stripping at the end nor cleaned the udder
at the end of milking. All these practices are likely
to result not only in production of poorer quality milk
but cracks on teats also (sandhu, 1987; Sastry et al.,
1988). Another undesirable practice was allowimg the

calf to suckle at the end of milking, which is one of

the contributing factors to udder injury (Sandhu, 1987)
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Thus, there is considerable scope for improving
the milking management followed by farmers. As regards
tackling buffaloes that had let down problem, the
farmers appeared to follow desirable methods like
providing additional concentrate (67%) giving time
for tempramental adjustment, trying after some times
(15%) and use of oxytocim (13%).. Since weaning is not
practised in buffaloes it is desirable to know how much
milk the farmers ordinarly spare for the calf and to see
whether the amoun£ is as per recommended level (Arora,
1987). In general, above half of the farmers left one
full quarter for suckling by the young calves and about
24% farmers left even 2 full quarter. Leaving quarter
for the calves without consideration for the level of
production of buffaloes 'is not very rational because
this might result in over feeding of calves of high
yielding dams and under feeding of calves of iow
yielding dams. EPFoth of which are undeéirable from the
calf health point of view (varma et al., 1987: sastry and
varma, 1988). It was seen Ehat yield of one quarter can
pbe as high as 4-5 litres (sastry et al.,1988), When
such a guarter is left for a new born calf weighing
about 30 kg, the milk may exceed the 1/10th body weight
level (Arora, 1987) by 35-40%. Dubey and Kumar (1931)
have also reported that majority farmers left two teats

and 35% one teat for the calves to suckle,
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Regarding colostrum feeding the desired practice
(Arora, 1987; Sastry and Varma, 1988) of allowing
suckling within one hour after birth was followed by
only 5% farmers. Majority of farmers (80%) allowed
suckling of colostrum by calves only after the expulsion
of placenta. If the expulsion of placenta is delayed
due to one or other reason, the calf may not get the
desired level of immunoglobulines at the crucial phase
of its neo-natal life making it more vulnerable to '
‘various calf-hood diseases (Khirwar, 1981; Ar9:a,1987).
ragga (1967), Rath (1977), Roy (1980) and Awanti (1981)
have als§ stressed that the crucial need of feeding
colostrum soon after birth'is not taken to seriously
by the farmers. Perhaps this could be the reason for
high level of calf ﬁortality seen among buffalo calves

{

(sastry end Varma, 1988).

REPRODUCTION MANAGEMENT

puffalo is generally considered as a problem
breeders and efficiency of its breeding is to a great
extent dependent on successful detection of heat ang
servicing. The place and mode of housing are likely to

influence heat detection (Kooner et al., 1969), Hence,

aspect of heat detection and service were also studied,
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It was observéd.that all the category of farmers
in both the districts (84%) used "bellowing" as the main
symptom of heat. This symptom can be reédily recognised
by the farmers both by sound and sighf wherever the
buffaloes are kept. However, "Doka", a phenomenon when
teats become turgid as in let down and which Bccurs
5-8 days before onset of oestrus, was identical as main
;ymptom of heat by 10% farmers and as next common symptom
by 42% farmers. vaginal discharge, drop in milk moun-
ing others and frequent urination were regarded as
secondary - symptoms by 29%, 10%, 7% and 4% of the farmers
respectively. Thus, the farmers mostly relied on bellowe
ing and Doka for heat detection. Some of the previous
workers have also considered bellowing as the main
symétoms of heat in buffaloes (Johri, 1960; Gill et al,,
1973; Roy et al.,1982 and Sandhu, 1987). There are,
however, others (sSheokand, 1980; Sandhu, 1987) who have
indicated the importance off 0ka for heat detection in
buffaloese

Across various land holding categories and
districts the farmers observed that the winter (75%) ang
rainy (25%) were the main seasons for maximum service,
As high as 42% farmers used stray bull for breeding,45%"
farmers uced improved bulls for breeding that either

belonged to village Panchayat  (49%) or to other

farmers (40%). Only 22% farmers in Karnal
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district especially big farmers had own breeding bull,
Only 9% farmers bred their animals through A.I. out

of which the landless were the maximum user. Thus A.I.
is not - generally preferred by the farmers for breed-
ing their buffaloes in these districtSe The most common
reasons given by the farmers for not preferring A.T,
are low-conception rate (32%). 2.I. not good (23%)
good bull not available in viilage (13%), Aa.1. facility
not available in village (13%) and no knowledge about
A.I. (8.4%). ‘

It may be noted that low conception could be
possibly the only genuine reasons. All other reasons
1isted above were due to the problems concerning with
the organisation of A.I. and extension efforts (kaura,
1967). The presence of stray bulls could also be a pig
hindrence to A.I. (Girdhar, 1968). It was earlier
reported (singh, 1976) - that in Karnal district the
farmers preferred A.I. for cattle in 97% cases mainly
due to the fact that .it may result in the birth of
crossbred calf. But such a benefit namely birth of
superior progeny is not being appreciated by majority,
The small proportion of farmers who actuglly follow
A.I. did generally believe that the calves born out of

A.I. would be superior. On the whole a lot needs to be

done from organisation point of view to make the

t
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Haryana farmers realise that A,I. with semen from
superiof pedigree or proven sire 1s desirable in
buffalo for rapid genetic improvement.

CCMPARISON OF EXISTING RURAL HOUSING SYSTEMS WITH
INSTITUTIONAL FARM HOUSING SYSTEMS

. The details of loose housing as'it.exists in
the organised farms in the. semi-arid locality were
discussed and their merits‘stressed in various papers
and summarised in.a review by Sastry and Georgie (1988),
Oon H.A.U. farm also, loose housing system is being practiced.
The village housing system as recorded in present study
were compared with that at H.A.U. to determine how far
the farmers in the two districts followed the loose
housing system which waé considered suitable even for \
small buffalo farm units (Kooner et al., 1969; sastry,
1980; Rout, 1982; Srivastava and Promila, 1983;
Dhiman, 1988).

It was observed that no farmer constructed loose

house as such but were using a mixed and mobiie system-
of buffaio keeping (78%) alternating their housing in
the shed and in the open as dictated by the compulsion
of diurnal and seasonal climatic variations. This

system can be technically considered as similar to looge

house in structure with the main difference that the
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buffaloes are kept tethered by farmers. The covered
area provided by farmers were seen to be even‘mofe
than that provided, at the University animal farm,

The paddock area provided was less by half under the
farmer's system. The materials used by farmers.for
floors,~roofs and wallwas.npstly of temporary nature
(Katcha) whereas they are of permanent nature (pucca)
at the H.A.U. animal farm., Apart from this the major
difference in housing design and material, the lower
height of the roof and much tooextensive wall covering
on all sides tended to make rural buffalo housing
deficlient from ventilation, hygiene and climatic
comfort points of view. Besides absence of drainage,
even slope of the floors, smaller size of manger and water
4troughs (wherever provided) also charaéterized the
farmers' housing system. The farmers normally used
the same place for all the categories of animal and
moved them indoors to outsides and vice-versa as per
whereas there are separate sheds for separate

needs,

purposes at H.A.U. animal farm, and the adoption of

loose house system does not necessitate diurnal and/or
seasonal movement of animals. The regular use of Jdis-
jnfectants and insecticide which are integral part of
management in loose house at H.A.U., animal farm were

found to be rarely used by the fammers.,
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Thus, the housing systems followed by farmers
can be considered as broadly akin to loose housing in
that the farmérs also provide shed/shelter as well as
open/loafing area. The main difference was that
uﬁlike in the traditional loose house, the animals are
kept tethered in tﬁe farmers housing system. Without
basically disturbing the traditional housing system
generally used by majority farmers in Haryana, there
is certainly scope of improving its efficiency, comfort
and utility by following'minor modifications in the
overall infrastructure by proper flooring, surface
slope, drainage provision, appropriate ventilation by
more window space, proper manger and watering facilities,
Rait (1982) after considering the various buffalo shed
condition, 1in Dhulia district of Maharastra and
Srivastéva and Promila (1983) in Ludhiana district
Punjab have also emphasised the need for improvement
with above mentioned shed condition for keeping the

buffaloes comfortable to maximize production.



. CHAPTER-V]

SUMMARY



SUMMARY AND CONCLUSIONS

A field study was undertaken to'féhd.out the
buffalo housing system and associated management practices"
being followed by differeng categories of farmers in
Karnal and Hisar district of Haryana and to make a
comparative appraisal of buffalo housing system and
associated management practices in villages with thaﬁ
of H.A.U. animal farm. From each district two villages
and from each village.50 households, from different
socio-economic-strate were selected by proportionate
sampling method. The desired information was.geﬂerated
using a specially develbped'questionnaire.and schedule,
supplemented with visual observations and actual measure-
mentse. All the 200 selected respondents4were interviéwed
and the relevant information regarding particqlars of
farmefs, their land holding size, buffalo housing system,
and associated management practices, hygiene and sanita-
tion practices and other maﬁagement practices were
recorded. The qualitative data so generated were given
a quantitativé orientation interms of per cent size of
popuiation adopting/not adopting the particular para-

meters of housing and associated management package

and tabulated in that fashion to draw meaningful inferences.
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2. The profile of the fesponderts in the study area
revealed that about 80% of the households were landless,
small and medium. They were generally above 30 years of
age in both the districts. Among the literacy rate @£ aworQ

1%

respondents of Karnal district was 65% against a rate of

Yo
36%.%? Hisar district.

3. Crop farmiqg was the main occupation but bovine
rearing with 1-2 milch buffaloes, 1-2 heiferé and 1-2
calves, was the subsidary occupation in both the districts,
4.  The most common family size was 5-10 members,

of which nearly half of the members were children in
most size ofvthe holdings in both the districts.

Among the land-owning households, majority were medium
farmers holding between 2.5 - 5 acres of land in both
the districtse. |

5. In Karnal district 100% land was irrigated while
in Hisar district it was about 77%.

6. Tubewells were the most common source of water
for irrigation (96%) in Karnal district, whereas in
Hisar district canal water was the main source of
water for nearly 55% of holdings.

7. Farmers of both the districts realised the vaiue
éf green fodder in buffalo feeding. But farmers of
Karnal district allocated sighificantly more land area
for fodder production duriﬁg both Rabi and Kharif
seasons, than those of Hisar district. Generally

small farmers used more land ( 10%) for fodder culti-
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vation, more so in Karnal district.

8e Above ninety per cent of the farmers irrespective
of land holding size in both the districts were having
one to two animals in each category i.e., milch buffaloes,
heifers, calves., Almost the same was the trend in case of

cattle also.

9, Majority farmers (99%) did not normally keep the
buffaloes at a single fixed place during the day or
across different seasons. A substantial proportion of
farmers in both the districts followed the mixed practice
of keeping their buffaloes in the open, under tree shade
or in closed house from time to time depending on the
prevailing climatic conditions. |

10. Ssignificantly higher percentage of farmers (56%)
of Hisar district kept their.bﬁffaloes right inside their
own dwelling than farmers of Karnal district (31%). |
Again 36% farmers providéd separate shed for their
buffaloes distinct from their dwelling in Karnal
district, whereas the corresponding figure for Hisar
district was only 14%.

11. The location df paddock provided by the farmers
was almost similar to the trends in the location of

shed in both the districts.°

12, Keeping buffaloes and cattle together were also

a common practice in both the districts (36%),
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13. Irrespective of land holding size of the farmers
in either districts, more than half of the respondents
were found to provide more than 4 m2 shed areaper

adult unit and another 35% 3-4 m2, whereas the paddock

or open area provided by 45% farmers were 4 m2 per

adult unit and in 47% caseé it varied from 2«4 mz.

14. In 65% of the holdings the.buffalo shed roof was
made of thatch and mud and in 15.5% cases of thatch
alone in Hisar district, whereas in Karnal district it
was 36% and 13.5% respectively. BRrick + mud roof was
relatively less common in either districts,

15. More than 90% of the roofs were of flat type,
having a small slope (/10 cm fall per meter) in majority
of the houses in either districts.

16, There were practically no extension of eaves of
puffalo sheds beyond the wall in both the districts.
thickness of the roof in méjority (74.2%) of iﬁe cases
was 11-20 cm in both the districis. “Height of flat
roof from ground was found 2.0 - 3.0 meter in more than
69% shelters in both the districts,

17. In Karnal district 57% buffalo keepers used brick
and 5.6% mud as construction material for buffalo

houses whereas in Hisar district the corresponding

figures were 29.9 and 51.5% respectively. Bricks lined
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with cement was used by 32.6% farmers in Karnal
district but significantly less number of farmers

(10 .3%) used this materil in Hisar district,

18, The height of walls varied from 2-3 meters
whereas the thickness was around 30 cm in majority of

the cases in both the districts.

19. The sheds have walls on all the four sides in
70% cases. This trend was seen in all the categories
and in both the districts. It was also seen that

the walls covered more than 75% of the shed's>perimeter
in 62%|of holdings in Karnal district and 88% holdings
Ain Hisar district. ‘

20. Floor condition in the animal houses was better
in Karnal district. In this district 58.4% farmers
provided "Katcha" floor but in Hisar district the
corresponding figure was 96.9%. 58.4% farmers iﬁ
Karnal district provided "Katcha" floor followed by
brick floor in 32.6% cases, whereas the corresponding
figures were 96.9% ané only 3.1 respectively in‘Hisar
district. .This difference between the two districts
was found among all categories of holdings. Though,
provision of drainage channel was rather uncommon in
poth the districts, yet in Karnal district it was
relatively more than that in Hisar district. Evenness

of the floor surface was also better in Kafnal district
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21, Farmers of both the districts were found to be
equally ignorant about need for slope in the animal
houses, Though, @ few houses have given slope @ 1-2 cm
vertical fall per meter cross length, more so in Karnal
district.

22, Among all the categories of farmers, significantly
higher number of respondents in Hisar aistrict (81%)

did not provide manger inside the shed than those in
Karnal district (54%). In 90% of'thé holdings the
manger was provided in the paddock, where major part

of the feeding was done.’

23, Adequate manger length (more than 56 cm per adult
unit) was provided by all categories of farmers in both
the districts in 90.7% shed and 93.3% paddocks
respectivelye. | ,
24, In majority cases, thé height of tﬁe innerwall
of manger was found to be below the minimum prescribed
norm. In 15.4% cases of mangers in shed and in 13.5%
mangers in paddock, the height of inner wall was even
less than 25 cm.

25, ' The dgpth of the manger was also found to iﬁade-
quate l.e. less than 20 cm in 61,5% cases and 21-30 cm

in 38.5% cases in both the district. The desirable

standard width of manger was oObserved in 32,3% shed ang



-117-

40.7% paddocks. In remaining cases the depth of the
manger was found to be inadequate i.e. between 30-50 cm
(67.7%) sheds and 59.3% in paddocks.

26, Nearly half of the respondents used bucket to
provide drinking water. Significantly higher number of
respondents of Hisar district (41%) took their animals
to water source than respondents of Karnal district
(11%). The most comnon source of water was pumping set
(57%) in Karnal district whereas in Hisar district it
was water works (55%) followéd by water ditches (40%)
put in Karnal district significantly less number (2%)
used water ditches as a source of water. Only 3.5%
respondents provided cemented water trough which was long
and rectanqular in shape and provided only 21-30 cm

space per adult unit in both the districts.

27: 36.5% of the farmers provided 31-40 litres of
water per day, 26%; 41-50 litres and 26.5% more than

50 litres of water in both, the districts, During summer,
759% farmers and in winter 86% farmers in either districts
offered drinking water 2-3 times per dJday.

28. . No speclal provision was made for ventilation ip
pbuffalo houses in 91% holdings in Hisar district, but‘

in Karnal, this figure was only 65%, which was very low.

Fowever, out of the 21% ventilated houses, the nunber of
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windows proviced by all the categories of farmers in
Karnal district was found to be significantly higher
over that in Hisar district. 1In 64% casesgin both the
districts window area provided per adult unit was very
small (less than 0,25 mz). However, the windows were at
a desirable height (abbut 1 meter) in 96% holders. None,.
o£ the houses was having cross ventilation.

29, To buffer the climatic extremes in winter almost
all the farmers (98.5%) were providing bedding, especially
to the calves. The bedding material was the previous

- day's waste fodder/straw etc. Curtains of‘dunny bags
were uéed to cover the walls by 52.5% farmers in winter,
In summer novchanges were made. 31% farmers in Karnal
district ahd 88% in Hisar district covered the animal
with jacket/Jhules, during winter, mostly to young
calves. During summer 78% farmers allowed wallowing
1-2 times daily and 68.5% practised washing 1-2 times
daily in both the districts across all categories of
farmers.

30. Majority (75.5-83.5%) of the respondents in both
the districts kept their animals in the open at night
during summer and rainy seasons, whereasrin winter
season 98.5% kept their buffaloes inside closed shed

separately (53.5%) or inside their own dwelling (46%),



~119-

During day time, irrespective of categories or districts
83% and 72.5% in winter and rainy seasons respectively,
kept their animals in the open while in summer 48.5%
‘farmers kept their animals in open and 42.5%‘under

tree shades.

31. Most of the farmers (87%) in both the district
cleaned their animals' shed 1-2 times a day, invariably
by dry sweeping. All respondents (100%) collected dung,
" urine and other waste together, 86.5% of which was used
as fuel and the remaining 13.5% as manure.-'Majority of
the respondents (95%) did not use disinfectants for
cleaning animal sheds whereas 82% farmers in Karnal
district and 11% in Hisar district provided no specific
protection against insects., But 75% farmers of Hisar
district used smoke for controlling the insects etc.

in animal shed. Although making smoke was the most
common measure for insect control; spraying insecticides
by 10% respondents once or twice in a year was also
obéerved.

32. Only 47% farmers in Karnal district groomed the
puffaloes using bare hands and straw whereas in Hisar

district 77% of the respondents groomed their animals by

bare hands.
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23. It was observed that 22% respondents never took
their buffaloes for wallowing in both the districts, |
In summer comparatively higher number of respondents
(29%) allowed their animals wallowing for more than

3 hours a day while 27% respondents allowed wallowing
up to 2 hours daily in rainy season. There was not
much difference within the categories or districts
regarding wallowing time. Even during winter, 36%

respondents washed their buffaloes atleast once in a

week with warm water.

34, Almost all the farmers (96%) milked their
puffaloes wherever they were housed and did not féllow
the practice of washing the whole body of buffaloes
priof to milking (95.5%). However, all the farmers
washed udder and teats (96.5%), milker's hands (100%)
and milking vessels (100%) before milking. Wet ﬁand,
full hand method of milking was used by all the respone-
dents. Putting thumb in againsp the teats at the time
of milking was found more prevalent in Hisar district
(92%) as compared to that in Karnal district (60%),
Neither stripping was done nor the udder wasrcleaned at
the end of milking by almost all the respondents. The
calves éllowed sucklking both the times, More'than half .

of the respondents left’milk equivalent to one full
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qguarter up to three months of age.. Majority (79%) feqd
colostrum only after the expulsion of placenta; only

4.5% farmers allowed suckliné within one hour after

birth. Milch buffaloes with let down problems (sudden
jumping and holding up of milk outflow) were tackled

by most of the farmers (65.5%) by providing additional
concentrates. Oxytocin was also used'by the farmers

(13%), more so in Hisar district.

35. Majority of farmers (84%) in either district used
pellowing by the buffaloes as the most common symptoms

of heat 'Doka' (41.5%) ‘and vaginal discharge (29%) were
the next most common symptoms of heat in buffaloes observed
by farmers. Few big farmers of Karnal district used |
teaser bull for heat detection. 75.5% farmers in.both
the districts b}ed their buffaloes during winter and

rest during ralny season. Irfespectiﬁe of farm size
categories or districts, 45% farmers used imprdved bull
for serving their buffaloes naturally. Significantly
higher percentage of respondents of Hisar district (51%)
allowed stray bull mating of their buffaloes while the
corresponding figure for Karnal district was 32%. Aigher

percentage of farmers (12%) resorted to A.I. in Karna]

'distriCt whereas only 6% farmers followed this technique
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in Hisar district. The improved bull used belonged .

to either the village Panchayat (49.2%) or two other
farmers (40%). Even draft'bullé were used for service
by 9% farmers in Karnal district. In both the districts
75.8% farmers adopting A.I. as breeding technique have
two reasons for preferring A.I. viz., the progeny

of A.I. bull fetched good price and also produced
comparatively more milk. The common reasons éiven by the
majority farmers for not adopting A.I. technique were
low conception (31.7%), A.I. not good (23.4%), bull not
available in the village (15.6%) and A.I. facility not

available in the village (13.2%).

36, Unlike at the H.A.U. animal farmnone farmers in

the study group practiced loose housing in the strict
sense. But majority of the farmers kept their buffaloes
in a flexible and dynamic micro-climate partly in shed and

partly .in the open or under tree or paddock depending

on time of the day-and year.

considerable variation 1in various parameters of
buffalo housing and associated ménagement practices under
organised large farm conditions of the H.A.U. herd andg
those found under village conditions of variable iand

holdings and economic strata were observed.
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CCNCLUSIONS

On the basis.of the findings of the present
investigation entitled, "Studies on buffalo housing and
assoclated management practices in Haryana] the folloﬁing

conclusions can be drawn:

1. The farmers are using a flexible system of housing
buffaloes that include keeping them in the shed and in
the open in turns as necessitated by diurnal and seasonal

changes’,

2. Materials of the roof and wall are predominantly of
vgatcha" type. Height of roof is lower, @%gh normal

full walls were covering(éﬁ all the fbur sides gf the
buffalé house leaving space for just a door on one side,
which is not conduciQe to the creation of ideal micro-

climate inside, especially during hot and hot humid

seasOne )
3. Absence of drainage, no slope of the floor, uneven-
ness of floor surface, small size of manger and water
troughs are some of the major shortcomings encountered

in village buffalo houses. The hygienic‘conditions inside
animal shed are also far from ideal since thére is no
tradition of using disinfectants or insecticides, The

absence of proper ventilation is also an important lacuna

of buffalo housing system prevalent in the villagés,
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4, Buffaloes are washed regularly, even during winter
with warm water and are also allowed wallowing for 1-3
hours in summer and rainy seaQOns, which is desirable énd
beneficial practice from comfoft and milk production point
of view,
5 Farmers are ignorant of the need for modifying
shed structures temporarily during summer like additional
coverage to roof and its wetting and provision of pannels
r curtains in wall spaces and their wetting. They do
provide bedding to calves during winter and use jacketé/
Jhules: the latter was not needed as per experimental proof
under controlled study.
6. Though, certain aspects of milking management like
washing udder and teats} milkers' hand and milking vessels
before milking operations are reasonably‘suitabl? followed
by farmergij§§%4%he common pgﬁstice of putting thumb "*inpv
during milking as observed inﬁpresent study is potentia;ly
harmful because such practice can lead to udder injury
and mastitis in long run.
7. The common practicé of farmers ieaving one full
quarter for suckling by calves, may cause over-feediﬁg
of calves of high yieldérS»and under~feeding éf calves

of low ylelders.  Colostrum suckling is allowed for calves

only after the expulsion of placent, which may prove to be
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somewhat delayed in many instances and may lead to
inadequate build up of antibodies in the calf's_gg§§;ye
immune system making them more vulnerable to early
mortalitye.
8. pellowing is the ma%n symptdm of heat followed by
DOKA and vaginal discharge that are used by farmers for
heat detection. Winter is the main season of service,
A.I. is not popular in viilages due to non-=-technical
reasons: they used improved bull belonging tQ’th%‘village
3 Panchayat or stray bulls for breeding purposgiﬂ“;ow concep-
tioﬁ from A.I." ig the main reason for failuréfé.I, in
buffaloes in villages, followed by problems concerned with
effective organisation of A.I. itself.
9. To overcome the defects noticed in the housing and
associated management practices for buffaloes in the
farmers'® holdings, a codified and tested package of
uTransferable technology"” is needed for educ?ting and
motivatiﬁg the- farmers as regards the bggtg%&practices.
rhis would help in improvidg thefproduction and reproduc-

tion efficiency of village buffaloes,
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APPENDTICES-II



DEPARTMENT OF LIVESTOCK PRODUCTION AND MANAGEMENT
HARYANA AGRICULTURAL UNIVERSITY,HISAR

FARMER'S INTERVIEW SCHEDULE

Project studies on buffalo housing and associated
Title 3 management practices in Haryana.

PARTICULARS OF FARMER AND HIS FARM

1, Name of the farmer

*®

2. TFather's name

3. Age of the farmer

*

4. Caste

5. main occupation crop farming/crop+dairy/
casual labour/farming+

cacual labour/others

(specify)
6. Subsildiary occupation : -
7. Fducational qualification : Illiterate/Primary/
of farmer Middle/Matric/Graduate/
. Post-graduate,

g. Total family members

a) !Adult males .
b) adult females
c) Children above 10 years

*9

i) Male ' s
ii) Fremale

d) children below 10 years
i) Male '
ii{) Female

[ 2 )




N

9. Total land holding
a) Total area
b) Irrigated

c) Unirrigated

10, cource of irrigation

11. Total area under fodder
crops .

a) Rabi

b) Kharif

12. Herd strength
a) puffaloes
i) Adult buffaloes
ii) pBuffaloes in milk
j4ii) Heifers
iv) calves
Male
Female
v) Bullocks
b) Cattle
‘i)‘Adult cows
ii) Cows in milk.
ii1) Heifers
iv) Calvés
Male

Female

v) Bullocks

¢

e

canal/tubewell/pumping
set/any other.




~3II-
EUFFALO HOUSING PRACTICES

1. Type of house/housing

2. Iocation of shed

3. Sharing of sheds

4. Dimension of shed
a) Length(m)
b) Breadth (m)
c) Total area (mz)
d) Area per animal (mz)

S5 Roof.
a) Material

c) FPFeatures

c) Dimension of roof
i) Length (m)
ii) preadth (m)
iii) Thickness (m)‘

d) Height of roof

i) Height of ridge (m)
11) Height of eaves (m)
iii) Height of flat roof (m)

*®

o

(1]

Open/under tree/lean té&/
sheltered paddock(loose
house)/closed house/
other type.

Inside dwelling/near
dwelling/separate from
dwelling/infields/in
grazing land/other.

Buffaloes alone/buffalo+
man/buffalo+cattle/
buffalo+other(specify).

Concrete/thatched/mud/
Asbestos/wood/brick+mud/
other(specify).

Flat/single slope/
double slope

Angle of slope
Extension of eaves(m)




6.

Te

- IV~

valls

a) Materials

b) Dimension

i) Height (m)
ii) Length (m)
iii) width (m)

iv) Coverage

Floor

a) Type

b) Slope
c) Drainage channel

d) Evenness of surface

Manger

a) Total length {(m) ’
b) "Length/adult unit(m)

c) Height of manger
(inner wall) from ground

(m)
3) Depth of manger(m)
e) width of manger(m)

£) Height of manger(outer
wall)from ground (m)

1

water trough

a) Provided

p) If yes:Total length(m)
Length/adult unit(m)

Cement/mud/bricks/
wood/sticks /brick+
mud/brick+cement/others.

*e

s 1/2/3/4/sides covered
:Dirt/paved/bricks only/

Bricks+mud/bricks+
cement/others(specify)

- Yes/No
~@od/so so/bad

Yes/No

o




10.

11,

-\
c) Type

d) Design

e) Height of water trough

from ground(m)
£) Depth (m)

g) width (m)

h) Quantum of water/adult
unit/day(Lit.)

i) source of water

j) water treatments

ventilation (windows}k
a) 0/1/2/3/horé

b) size of window
Length(m)
Breadth (m) _

c) Height from floor(m)

Manure clearance and
disposal

Direct to pits
pirect to fields
To manure pits
Used as fuel
let off

sold

(1) (1]

.0

*0

(]

Pucca/buckeydrums/
others.

Ilong/round/triangular/
other designe.

Canal/tubewell /pumping
set/wells/johar/diggy
water works/others.

setting/filtering/

treatment/cooling/
others.

A

Liquid Dung Other

wastes



-V Te

12, Sanitation practices

(1]

a) How many times do you
clean animal shed/day T

b) Mode of cleaning

Dry sweeping/washing
with water/others

¢c) Do you use any Yes/No

‘ disinfectant
d) If yes,which disinfectant
At the interval of :

e) Do you take any step to
check flies,mosquotoes,

L3

Yes/No

etce.
£) If yes, what are the : Provide screen/make
steps smokes/spraying insecti~
cicdes/other,

¢) How frequently

weekly/fortnight/monthly/
2/3/4/times in a year, ¥

h) in which season mostly Summer/winter/rainy.,

13, Seasonal and diurnal altera-
tions in system of housing

a) Do you use some extra ¢ Yes/No
material to protect your
sheds in different
seasons

b) If yes,what do you do for :
Floor Summer :

Winter H

Rainy :

Roof Summer 3
‘ Winter ]
Rainy :

wall ~ Summer e
Winter :

" Rainy - '

(Name the materials used,i

€, . be&i
bags,curtains). ! ng materialsogunny



-VII-

14. Seasonal/specific movement/
care of animals

a)

b)

c)

d)

e)

£)

g)
h)

i)

where the animals are
kept at night
sSummer
Winter
Rainy

Where the animals are
kept during day :
Summer
Winter
Rainy

Do you provide any
protection media to your
animals in different
seasons ' '

If yes, what is that thing
In which season and at’
what time

Day

Night

Do you use any medicine
to protect animals for
ticks/lice,etc.

If yes,which medicine

At what interval

In which season mostly

e

L 1]

l

Yes/No

Mud/jacket/Jhules/
tarpauline/others,

Summer Winter Rainy

Yes/No

Weekly/monthly/fort-
nightly/some times.

summer/wiﬁter/rainy.



~VIII-

15. Costs of house/maintenance/

housing management

a) Age of shed (years)
b) Costs of construction

c) Approximate annual
maintenance cost

d) Labour wages/day for shed
cleaning,etc.

Family labour{hr)
Hired labour (hr)
Total (hr)

REPRODUCTION MANAGEMENT

l.

2.

3.

Pow do you detect heat

where do you take your
puffaloes for service

To whom does the bull
belong

po you prefer A.l. for your
buffaloes - :

a) If yes, why

p) If no, give reasons
i) A.I. is not good
ji) I don't know A.I.

ii1i) conception is low in
A.I.

iv) It needs time and wages
to take the buffaloes
to A.TI. centre

L 1) (1]

[ 1]

*e

es 00 @e

From Doka/milk produc-
tion reduced/left feed/
mounting on others/
frequency of urination/
from the discharge of
vaginal opening/uneasi-
ness/bellowing/other
symptoms,

stray bulls/improv
bull/A.I. proved

Panchayat/farmer/other.

Yes/No




-TX=

v) A.I. facilities are not
available in village

vi) staff does not take

.0

[ 2]

interest.
vii) Any other reasons :
(specify)
5. Service period of buffaloes ¢ Summer Winter Rainy
(months) calved in different
seasons

Normal/difficult

6. Calving

a) If difficult what Delayed birth/dead

calf/retained placenta/

discharges.
b) How treated : Self/village quack/
stockman/VAS/None.
7. Age at first calving(moﬁths) :
8., Calving interval(monéhs) | :
9, Do you sell buffaloes. : Yes/No

10. If yes mostly which Heifers/new calves/

older calves/old

animals,

MANAGEMENT PRACTICES
1. Do you provide bedding for : Yes/No

your animals

\

2. If yes )

a) What is the kind of bedding 3 Dry. sand/earth/waste

: fodder/bhusa/others.

b) In which season

Summer Winter Rainy

3., Do you groom your animals ¢ Yes/No



5.

7.

8.

9.

10,

11,

12,

13,

- X

If yes, how

How many times do you offer

water to your animals
Smmer .
Winter
Rainy

Do you take your buffaloes
for wallowing

If yes, how much time they
spent for wallowing in
different season(hours)

summer

Winter

Rainy

Do you wash your buffaloes

If yes, how many times

summer
wWinter

Do you take your animal§
to a dry and clean place
for milking |
Do you milk at the same
place

Do you wash buffaloes before

milking

a) whole body of the animals

b) Only hind quarters
c) Teats only

d) Udder only

e) Milkers hand

£) Milking buckets

(2]

(1] (1] . 00

e

with hand/with bhusa/
with gunny bag/others.

Yes/No

Yés/No

Time Hours

Yes/No

Yes/No

Yes/No

Yes/No

‘Yes/No

Yes/No
Yes/No
Yes/No
Yes/No



-XIe-

14. what method of milking do
you follow

a) Dry hand method
b) wet hand method
d) Full hand method

i) Thumb in/
Thumb out

*e

[ 1]

*e

Yes/No

d) Stripping at the end of
milking

e) Do you wipe to udder
clean after milking

f) when the calf is allowed
to suckle(not let-down)
before milking/after
milking/both times.

YesMNo

15. 1Is.colostrum fed to calf Yes/No

16. If yes,at what time after ' : Within 1/2/1/2/4
calving(hours) after 4/before fall

of placenta/after

fall of placenta.

17, How much colostrum allowed : All/half/one quarter/

for calf half of a quarter
Lth of a quarter//
ad lib.

Upto 1 1-2 2.3 3.6

18, How much milk is left for
calf '
.One full quarter
Two full quarter
One half quarter
Two half quarter
Full+half quarter

19. How much time take in
falling of placenta(hours)




20.

-XII-

Some time animal suddenly
refuse to give milk, what
do you do

a) Beat the animal

b) Try Phooka (insert
tail in to vagina)

c) Try again after some time
d) Provide some concentrate
e) Drugs

f£f) Others

e

0 *




STUDIES ON BUFFALO HOUSING AND ASSOCIATED MANAGEMEN'T
PRACTICES IN HARYANA

Ly

AJAY KUMAR VARMA

Major Advisor: Dr.N.S.R.Sastry,
Associate ‘Professor,
Department of Livestock Production

and Management,
Haryana Agricultural University,

Hisar(India).

(An abstract of the dissertation submitted to the Haryana

Agricultural University in partial fulfilment of the

requirements for the degree of Ph.D. in the sukject of
ivestock Production and Management).

A field study was conducted to assess the buffalo
h°“Sing system and the assoclated management practices
being followed by various categories of farmers in Karnal
3nd Hisar districts of Haryana vis-a-vis the practices
followeqd at Haryana Agricultural University, Animal Farm.
The desired information was collected using a specially
designeq questionnaire and schedule supplemented with
Visual observations and actual measurements.

It was found in the sample survey that the farmers
Predominently maintained their buffaloes under shed and
in open area depending upon the seasonal and diurmal
Variations of climatic environment. Materials used for
the construction of roof and walls were mostly 'Katcha!
type, height of roof lower, full wall covering of all the
four sides of buffalo house, leaving space just for a
door on one side, was not conducive for the creation of
an ideal micro-climate inside especially during hot season.



‘anger dimensions were g¢generally lesser than required,

Water troughs were scantily used. TFloors without slope

and unevenness of floor surface were noticed. Lack of
pProper ventilation and drailnage were observeq. Farmers
were not using any disinfectants or insecticides and
cleaning of dung from shed was done only twice a day

4nd milking was normally done where the buffaloes were
housed. Proper sanitations, in the houses/shelters as

well as conditions of hygienic and clean milk production

Were absent in many instances.

Farmers were unaware of cheap and effective manage-
Ment innovations like use of additional coverage to foof,
Provision of pannels or curtains in wall spaces and their
wetting during summer season for maximising production.
However, grooming, washing and wallowing of animals,
washing of udder, teats, milking vessels and milker's
hands before milking were done as required.

It was found that colostrum feeding to new born
calves were allowed only after the expulsion of placenta
which is somewhat belated for the proper development of
the calf's immune system. Leaving one quarter of udder
milk for suckling by calves was a common practice which
may lead to either under or over feedinge. Artificial

insemination was not very popular amongst the farmers
because of 1gnorance and organisational constraints of
this potential breeding technique. '

It was inferred from the present study that to improve
the production and reproduction efficiency of buffaloes
maintained by the farmers in the villages a well-developed
package of "Transferable technology" should be launcheds’



