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ABSTRACT

 The present study was undertaken to assess the health-care and animal produce marketing practices followed by livestock farmers in Gurez 
valley of Kashmir. The information was gathered from livestock farmers (n = 63) in three arbitrary zones viz., Lower, Middle and Upper Gurez 
through interview and direct observation using apre-tested structured questionnaire. The results revealed that farmers practiced deworming (86%) 
and vaccination (84%) to prevent occurrence of diseases in livestock, with higher (P˂0.01) dosing practicing level in Lower and Middle Gurez when 
compared to Upper Gurez. Dipping to prevent external parasitic infestation was practiced by only 21% of the respondents mainly in Middle Gurez. 
Sanitary conditions of animal houses were poor which were cleaned only once in a day (67%) or once in three days (33%) along with no drainage 
facilities (100%) and poor ventilation (91%). Only 6% of the farmers provided mineral mixture supplement to their animals, while 65% of the farmer 
reported no provision for isolation of sick animals within animal sheds. Production was highest for milk (P˂0.05) in Middle, while that of wool 
(P˂0.01) in Upper Gurez. Wool clipping of sheep was done twice annually (95%). The animal produce i.e. milk (84%) and wool (71%) were 
consumed mainly for domestic purposes. Sixty-five percent of the respondents preferred to sell animals in district town markets. The study concluded 
that poor sanitary conditions of animal sheds, farmers' unawareness for technical farming and livestock management; and poor marketing facilities 
were the major constraints in the sustainable livestock farming in Gurez valley of Kashmir.
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 Under mountain agro-ecosystems, extreme biophysical 
and climatic conditions constrain the agricultural productivity, 
so most of the community livelihood activities revolve 
around livestock. Animal husbandry remains one of the 
most important means of providing livelihood and 
nutritional security to the majority of rural masses (Kumar 
et al., 2020). Understanding different animal husbandry 
practices followed by the farmers is important to identify 
the strengths and weakness of the adopted animal rearing 
system for planning appropriate interventions to enhance 
health, performance of livestock (Tewari et al., 2018) and 
efficient channelization of animal produce for higher 
economic returns to the farmers.

 Gurez is a remote beautiful valley of Kashmir in 
India's North-Western high altitude Himalayas. The region 
being bestowed with rich natural resources along with 
typical mountainous terrain embracing long flat grasslands 
provide enormous scope for livestock especially small 
ruminants based production system. Sheep and goat rearing 
is the core activity of rural masses in the region, and it plays 
a vital role in social, economical and nutritional security of 
migratory herders (Gujjars, Bakerwals, Chopans, Gaddies) 
which form weaker sections of the society. However, 
several factors like poor performance, high mortality etc. 

impedes animal productivity; besides, non-remunerative 
price for livestock produce making livestock enterprise 
less monetarily beneficial for the farmers. In this context, 
the present study was undertaken with the aim to gather 
information regarding existing health-care and animal 
produce marketing practices followed by the livestock 
farmers in Gurez valley.

MATERIALS AND METHODS

 The study was conducted in Gurez valley, one of 
three tehsils of district Bandipore in Kashmir division, 
located at an altitude of about 2370 m above mean sea 
level, extending between 34° 25ʹ North latitude and 74° 38ʹ 
East longitude. The study was carried out in three zones 
viz., Lower Gurez (Bagtoor belt), Middle/Central Gurez 
(main Gurez valley) and Upper Gurez (Tulail belt), where 
three villages (Koragbal, Tarbal and Kanzalwan in Lower 
Gurez; Achoora, Churwan and Dawar in Middle Gurez; 
Sheikpora, Badoab and Burnoi in Upper Gurez) in each 
zone were selected based on the highest livestock population. 
In each village, seven farmer families were selected randomly 
for the study.

 A single-visit-multiple-subjects formal survey 
technique (ILCA, 1990) was used to gather information. 
Information and data pertaining to the animal health-care 
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and animal produce marketing practices adopted by the 
livestock farmers were obtained through household semi-
structured interviews conducted in the local language by 
the authors among the family elders of all visiting households 
(n = 3×3×7 = 63) using a pre-tested, structured questionnaire 
and personal observation. The questionnaire was prepared 
in accordance with objectives of the study before collection 
of data and validated against field conditions.

 The analysis of the data was performed using chi-
square test statistics. The test was two sided and referenced 
for P value for their significance. Any P value less than 
0.05 (P˂0.05) was taken to be statistically significant. The 
analysis of the data was carried out by using statistical 
software program SPSS (version 20.0).

RESULTS AND DISCUSSION

Animal health-care practices: Table 1 shows the animal 
health-care practices adopted by the livestock owners in 
Gurez valley. The most prevalent diseases were foot and 
mouth disease (81%) in cattle, foot rot (43.30%) and 
mange (38.80%) in sheep and goat. The probable reason 
might be poor sanitary conditions in animal houses as 
cleaning of the sheds were done only once in a day (67%) 
or once in three days (33%) along with no provision of 
drainage facilities (100%) and poor ventilation (91%) in 
animal shed. Farmers followed the deworming (86%) and 
vaccination (84%) practices with significantly (P˂0.01) 
higher deworming practicing level in Lower and Middle 
compared to Upper Gurez. However, only 28% of the 
farmers practiced deworming of their animals twice 
annually with higher (P˂0.05) values in Middle compared 
to Lower and Upper Gurez. This suggests fair level of 
awareness in livestock farmers particularly in Middle Gurez 
regarding protecting their animals against endoparasites 
and contagious diseases. Dipping to control ectoparasites 
was practiced by only 21% of the respondents in the 
surveyed areas mainly in Middle Gurez. As no scientific 
reporting from the area has been done so far, comparing 
these practices with similar studies conducted outside 
Gurez valley, the results have been found comparable to the 
reports of Somagond et al. (2019) for livestock reared by 
Soliga tribe of Karnataka, and Barnes et al. (2020) for 
herdsmen of rural Mongolia.

 The veterinary services were being acquired (73%) 
from hospitals, dispensary or stockman centre for treatment 
of animals, reflecting well linkages with veterinarian 
departments. These findings were in agreement to those of 
Lavania et al. (2014) for care and management practices 
adopted by tribal goat farmers. Similarly, Tewari et al. 
(2018) reported that 85% of the respondents received well 
animal health-care services in Tarai region of Uttarakhand.

Animal management practices: Table 2 represents the 
animal health related management practices followed by 
the livestock farmers in Gurez. All the farmers had kacha 
close type animal houses, mainly as part of human residential 
buildings. Animal stockings within the sheds were mostly 
mixed with little provision for proper ventilation (9%) and 
no (0%) regular bedding and drainage arrangements. 
Regular cleaning of the animal sheds was not done in any 
of the surveyed area i.e. sanitary conditions of majority of 
the animal houses were poor, which predisposes the livestock 
to various infectious diseases. Similarly, Somagond et al. 
(2019) reported that majority of the livestock farmers of 
Soliga tribe did not adopt sanitary practices in their animal 
sheds. Maousami (2015) also reported that only 37.5% 
respondents were cleaning the animal sheds regularly.

 Only 6% of the farmers that too in Middle (14.30%) 
and Upper (4.80%) Gurez supplemented the diet of 
animals with mineral mixture. This might be due to 
unawareness of livestock farmers regarding importance of 
mineral mixture supplementation and/or reluctance in use 
due to additional cost incurred for feeding of mineral 
mixture, predisposing livestock to many dietary deficiency 
conditions. Similar findings were reported by Madke et al. 
(2006) who reported only 6.67% of farmers fed mineral 
mixture to their animals. In contrast, Kavithaa et al. (2020) 
reported that 81.67 % of the farmers followed mineral 
mixture supplementation in ration of dairy animals. No 
provision for isolation of sick animals within animal sheds 
was reported (65%), since mixed livestock stocking being 
practiced in the study area. Similar findings were reported 
by Tewari et al. (2018). Farmers (67%) had below average 
technical knowledge about livestock farming, indicating 
lack of their awareness about scientific and/or modern 
livestock practices. All these factors leads to deterioration 
of health and poor body score condition of animals, resulting 
in their lower productivity making livestock enterprise less 
remunerative for the owners in the study area.

Animal produce marketing practices: The animal 
produce marketing practices adopted by livestock rearers 
as depicted in Table 3 showed that milk production (expressed 
as L/animal/day as well as L/family/day) was highest 
(P˂0.05) in Middle when compared to Lower and Upper 
Gurez. This was probably due to better feeding opportunities 
and/or practices adopted, and presence of good germplasm 
(mostly crossbred in Dawar) dairy animals in the Middle 
Gurez. However, milk produced daily was consumed 
wholly for domestic purposes (84% overall). Among 16% 
of the farmers that reported surplus milk production, only 
4.32% (27% of the overall) of the respondents were 
involved in production of milk products at home, while 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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 Under mountain agro-ecosystems, extreme biophysical 
and climatic conditions constrain the agricultural productivity, 
so most of the community livelihood activities revolve 
around livestock. Animal husbandry remains one of the 
most important means of providing livelihood and 
nutritional security to the majority of rural masses (Kumar 
et al., 2020). Understanding different animal husbandry 
practices followed by the farmers is important to identify 
the strengths and weakness of the adopted animal rearing 
system for planning appropriate interventions to enhance 
health, performance of livestock (Tewari et al., 2018) and 
efficient channelization of animal produce for higher 
economic returns to the farmers.

 Gurez is a remote beautiful valley of Kashmir in 
India's North-Western high altitude Himalayas. The region 
being bestowed with rich natural resources along with 
typical mountainous terrain embracing long flat grasslands 
provide enormous scope for livestock especially small 
ruminants based production system. Sheep and goat rearing 
is the core activity of rural masses in the region, and it plays 
a vital role in social, economical and nutritional security of 
migratory herders (Gujjars, Bakerwals, Chopans, Gaddies) 
which form weaker sections of the society. However, 
several factors like poor performance, high mortality etc. 

impedes animal productivity; besides, non-remunerative 
price for livestock produce making livestock enterprise 
less monetarily beneficial for the farmers. In this context, 
the present study was undertaken with the aim to gather 
information regarding existing health-care and animal 
produce marketing practices followed by the livestock 
farmers in Gurez valley.

MATERIALS AND METHODS

 The study was conducted in Gurez valley, one of 
three tehsils of district Bandipore in Kashmir division, 
located at an altitude of about 2370 m above mean sea 
level, extending between 34° 25ʹ North latitude and 74° 38ʹ 
East longitude. The study was carried out in three zones 
viz., Lower Gurez (Bagtoor belt), Middle/Central Gurez 
(main Gurez valley) and Upper Gurez (Tulail belt), where 
three villages (Koragbal, Tarbal and Kanzalwan in Lower 
Gurez; Achoora, Churwan and Dawar in Middle Gurez; 
Sheikpora, Badoab and Burnoi in Upper Gurez) in each 
zone were selected based on the highest livestock population. 
In each village, seven farmer families were selected randomly 
for the study.

 A single-visit-multiple-subjects formal survey 
technique (ILCA, 1990) was used to gather information. 
Information and data pertaining to the animal health-care 
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and animal produce marketing practices adopted by the 
livestock farmers were obtained through household semi-
structured interviews conducted in the local language by 
the authors among the family elders of all visiting households 
(n = 3×3×7 = 63) using a pre-tested, structured questionnaire 
and personal observation. The questionnaire was prepared 
in accordance with objectives of the study before collection 
of data and validated against field conditions.

 The analysis of the data was performed using chi-
square test statistics. The test was two sided and referenced 
for P value for their significance. Any P value less than 
0.05 (P˂0.05) was taken to be statistically significant. The 
analysis of the data was carried out by using statistical 
software program SPSS (version 20.0).

RESULTS AND DISCUSSION

Animal health-care practices: Table 1 shows the animal 
health-care practices adopted by the livestock owners in 
Gurez valley. The most prevalent diseases were foot and 
mouth disease (81%) in cattle, foot rot (43.30%) and 
mange (38.80%) in sheep and goat. The probable reason 
might be poor sanitary conditions in animal houses as 
cleaning of the sheds were done only once in a day (67%) 
or once in three days (33%) along with no provision of 
drainage facilities (100%) and poor ventilation (91%) in 
animal shed. Farmers followed the deworming (86%) and 
vaccination (84%) practices with significantly (P˂0.01) 
higher deworming practicing level in Lower and Middle 
compared to Upper Gurez. However, only 28% of the 
farmers practiced deworming of their animals twice 
annually with higher (P˂0.05) values in Middle compared 
to Lower and Upper Gurez. This suggests fair level of 
awareness in livestock farmers particularly in Middle Gurez 
regarding protecting their animals against endoparasites 
and contagious diseases. Dipping to control ectoparasites 
was practiced by only 21% of the respondents in the 
surveyed areas mainly in Middle Gurez. As no scientific 
reporting from the area has been done so far, comparing 
these practices with similar studies conducted outside 
Gurez valley, the results have been found comparable to the 
reports of Somagond et al. (2019) for livestock reared by 
Soliga tribe of Karnataka, and Barnes et al. (2020) for 
herdsmen of rural Mongolia.

 The veterinary services were being acquired (73%) 
from hospitals, dispensary or stockman centre for treatment 
of animals, reflecting well linkages with veterinarian 
departments. These findings were in agreement to those of 
Lavania et al. (2014) for care and management practices 
adopted by tribal goat farmers. Similarly, Tewari et al. 
(2018) reported that 85% of the respondents received well 
animal health-care services in Tarai region of Uttarakhand.

Animal management practices: Table 2 represents the 
animal health related management practices followed by 
the livestock farmers in Gurez. All the farmers had kacha 
close type animal houses, mainly as part of human residential 
buildings. Animal stockings within the sheds were mostly 
mixed with little provision for proper ventilation (9%) and 
no (0%) regular bedding and drainage arrangements. 
Regular cleaning of the animal sheds was not done in any 
of the surveyed area i.e. sanitary conditions of majority of 
the animal houses were poor, which predisposes the livestock 
to various infectious diseases. Similarly, Somagond et al. 
(2019) reported that majority of the livestock farmers of 
Soliga tribe did not adopt sanitary practices in their animal 
sheds. Maousami (2015) also reported that only 37.5% 
respondents were cleaning the animal sheds regularly.

 Only 6% of the farmers that too in Middle (14.30%) 
and Upper (4.80%) Gurez supplemented the diet of 
animals with mineral mixture. This might be due to 
unawareness of livestock farmers regarding importance of 
mineral mixture supplementation and/or reluctance in use 
due to additional cost incurred for feeding of mineral 
mixture, predisposing livestock to many dietary deficiency 
conditions. Similar findings were reported by Madke et al. 
(2006) who reported only 6.67% of farmers fed mineral 
mixture to their animals. In contrast, Kavithaa et al. (2020) 
reported that 81.67 % of the farmers followed mineral 
mixture supplementation in ration of dairy animals. No 
provision for isolation of sick animals within animal sheds 
was reported (65%), since mixed livestock stocking being 
practiced in the study area. Similar findings were reported 
by Tewari et al. (2018). Farmers (67%) had below average 
technical knowledge about livestock farming, indicating 
lack of their awareness about scientific and/or modern 
livestock practices. All these factors leads to deterioration 
of health and poor body score condition of animals, resulting 
in their lower productivity making livestock enterprise less 
remunerative for the owners in the study area.

Animal produce marketing practices: The animal 
produce marketing practices adopted by livestock rearers 
as depicted in Table 3 showed that milk production (expressed 
as L/animal/day as well as L/family/day) was highest 
(P˂0.05) in Middle when compared to Lower and Upper 
Gurez. This was probably due to better feeding opportunities 
and/or practices adopted, and presence of good germplasm 
(mostly crossbred in Dawar) dairy animals in the Middle 
Gurez. However, milk produced daily was consumed 
wholly for domestic purposes (84% overall). Among 16% 
of the farmers that reported surplus milk production, only 
4.32% (27% of the overall) of the respondents were 
involved in production of milk products at home, while 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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11.68% (73% of the overall) distributed the same among 
neighbours largely in kind. The farmers in Lower and 
Upper Gurez freely distributed the surplus milk probably 
due to poor or no nearby market availability as reported by 
98% of the respondents, while in Middle Gurez 5% of the 
farmers marketed the surplus milk through local vendors.

 Wool production (kg/animal/year) was highest 

(P˂0.01) in Upper compared to Lower and Middle Gurez. 
This might be probably in response of the animals to more 
harsh environmental conditions prevailing in the Upper 
Gurez. Mostly sheep were clipped twice in a year (95%); 
however, single clipping was being practiced only in 
Upper Gurez (14.3%) where the wool produced was used 
by the farmers mainly for domestic purposes (71%) due to 
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Table 2

Health related managemental practices followed by livestock farmers in Gurez

Variables Surveyed zones Overall P value
  Gurez
  Lower Gurez Middle Gurez Upper Gurez

Cleaning of sheds Once/day 71.40 (15) 71.40 (15) 57.10 (12) 66.70 (42) 0.526

 Twice/day 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) —

 Once/3 days 28.60 (6) 28.60 (6) 42.90 (9) 33.30 (21) 0.526

Provision of ventilation in sheds Inlet/outlet 90.50 (19) 86.40 (19) 95.50 (21) 90.80 (59) 0.580

 Window also 9.50 (2) 13.60 (3) 4.50 (1) 9.20 (6)

Provision of drainage within sheds Yes 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 1.000

 No 100.00 (21) 100.00 (21) 100.00 (21) 100.00 (63)

Mineral mixture supplementation  Yes 0.00 (0) 14.30 (3) 4.80 (1) 6.30 (4) 0.154

 No 100.00 (21) 85.70 (18) 95.20 (20) 93.70 (59)

Provision for isolation of sick animals Yes 23.80 (5) 52.40 (11) 28.60 (6) 34.90 (22) 0.115

 No 76.20 (16) 47.60 (10) 71.40 (15) 65.10 (41)

Technical knowledge about livestock Good 0.00 (0) 4.80 (1) 0.00 (0) 1.60 (1) 0.362

farming Average 23.80 (5) 38.10 (8) 33.30 (7) 31.70 (20) 0.599

 Below average 76.20 (16) 57.10 (12) 66.70 (14) 66.70 (42) 0.424

Table 1

Animal health-care practices followed by livestock farmers in Gurez valley

Variables Surveyed zones Overall P value
  Gurez
  Lower Gurez Middle Gurez Upper Gurez

Common diseases of cattle FMD 86.40 (19) 78.30 (18) 77.80 (14) 81.00 (51) 0.725

 others 13.60 (3) 21.70 (5) 22.20 (4) 19.00 (12)

Common diseases of sheep/goat Mange 37.50 (18) 36.40 (16) 42.90 (18) 38.80 (52) 0.804

 Foot rot 43.80 (21) 47.70 (21) 38.10 (16) 43.30 (58) 0.664

 Others 18.80 (9) 15.90 (7) 19.00 (8) 17.90 (24) 0.914

b b aDeworming Yes 95.20  (20) 95.20  (20) 66.70  (14) 85.70 (54) 0.009

a a b No 4.80  (1) 4.80  (1) 33.30  (7) 14.30 (9)

b a bFrequency of deworming/year Once 85.00 (17) 50.00  (10) 85.70  (12) 72.20 (39) 0.020

a b a Twice 15.00  (3) 50.00  (10) 14.30  (2) 27.80 (15)

Dipping Yes 19.00 (4) 33.30 (7) 9.50 (2) 20.60 (13) 0.159

 No 81.00 (17) 66.70(14) 90.50 (19) 79.40 (50)

Vaccination  Yes 81.00 (17) 95.20 (20) 76.20 (16) 84.10 (53) 0.213

 No 19.00 (4) 4.80 (1) 23.80 (5) 15.90 (10)

Consultancy linkage with veterinary Yes 71.40 (15) 81.00 (17) 66.70 (14) 73.00 (46) 0.569
hospitals No 28.60 (6) 19.00 (4) 33.30 (7) 27.00 (17)
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Table 3

Animal produce marketing practices adopted by livestock farmers in Gurez valley

Variables Surveyed zones Overall P value
  Gurez
   Lower Gurez Middle Gurez Upper Gurez

a b aMilk Milk yield (L/animal/d)  2.07±0.07 2.87 ±0.19 2.23±0.19 2.39±0.14 0.025

a b a Milk yield (L/family/d)  2.13±0.09 3.07 ±0.29 2.47±0.14 2.56±0.17 0.038

 Milk consumed for Partial domestic purpose 14.30 (3) 28.60 (6) 4.80 (1) 15.90 (10) 0.105
  Whole domestic purpose 85.70 (18) 71.40 (15) 95.20 (20) 84.10 (53)

 Surplus milk disbursal Production of milk products 0.00 (0) 40.00 (2) 33.30 (1) 27.30 (3) 0.452
  Distributed among 100.00 (3) 60.00 (3) 67.70 (2) 72.70 (8)
  neighbours

 Milk marketing through Retailer 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) —

  Cooperative 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) —

  Vendor 0.00 (0) 4.80 (1) 0.00 (0) 1.60 (1) 0.362

  No marketing 100.00 (21) 95.20 (20) 100.00 (21) 98.40 (62)

a a bWool Wool yield (kg/animal/year) 1.07±0.03 1.03±0.02 1.57 ±0.03 1.22±0.09 <0.001

a a b No. of clippings/year Once 0.00  (0) 0.00  (0) 14.30  (3) 4.80 (3) 0.043

b b a  Twice 100.00  (21) 100.00  (21) 85.70  (18) 95.20 (60)

 Purpose of wool Self 38.10 (8) 42.90 (9) 71.40 (15) 50.80 (32) 0.065
 production

a b a  Sold in local market 9.50  (2) 23.80  (5) 0.00  (0) 11.10 (7) 0.047

  Both 52.40 (11) 33.30 (7) 28.60 (6) 38.10 (24) 0.243

Meat Meat marketing Self 23.80 (5) 47.60 (10) 33.30 (7) 34.90 (22) 0.265

  Sold in market 76.20 (16) 52.40 (11) 66.70 (14) 65.10 (41)

non-availability of market for the wool produce. Sale of 
animals for meat was made once in a year or on specific 
occasions (marriage ceremony, festivals etc.) mainly from 
September to November with the aim to decrease the flock 
size before the onset of harsh winter season when the area 
experiences heavy snowfall and remains cut off from the 
outside world till May of next year. The livestock husbandry 
faces stiffest challenges of feed/fodder scarcity due to non-
availability of grazing during the period. The majority of 
livestock farmers (65%) preferred to sell animals in district 
town markets, which although located at a far distance 
transport their livestock for earning more profit due to 
better bargaining strength there in addition to high demand 
for meat since food habits of the majority of the populace 
of Kashmir are predominantly non-vegetarian (Rather et 
al., 2016). These observations are in close proximity to the 
findings reported by Lavania and Singh (2008) for goat 
marketing practices in southern Rajasthan.

 From the observations of present study, it is 
concluded that the main contributing factors for high 
disease occurrence and mortality rates of livestock 
particularly in Lower and Upper Gurez included poor 
sanitary conditions within animals sheds, unawareness of 

dietary supplementations and improper management of 
livestock. Besides, poor or no market facilities along with 
unorganised sector to channelize the livestock products 
were the major marketing constraints predisposing 
livestock enterprise to high risks. As such, livestock 
farmers require technical updating to increase the existing 
level of knowledge about improved animal health-care 
practices for better results. Moreover, there is urgent need 
to plan and execute programmes for facilitating marketing 
of their animal produce to make livestock rearing 
sustainable under the prevailing circumstances.
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11.68% (73% of the overall) distributed the same among 
neighbours largely in kind. The farmers in Lower and 
Upper Gurez freely distributed the surplus milk probably 
due to poor or no nearby market availability as reported by 
98% of the respondents, while in Middle Gurez 5% of the 
farmers marketed the surplus milk through local vendors.

 Wool production (kg/animal/year) was highest 

(P˂0.01) in Upper compared to Lower and Middle Gurez. 
This might be probably in response of the animals to more 
harsh environmental conditions prevailing in the Upper 
Gurez. Mostly sheep were clipped twice in a year (95%); 
however, single clipping was being practiced only in 
Upper Gurez (14.3%) where the wool produced was used 
by the farmers mainly for domestic purposes (71%) due to 
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Table 2

Health related managemental practices followed by livestock farmers in Gurez

Variables Surveyed zones Overall P value
  Gurez
  Lower Gurez Middle Gurez Upper Gurez

Cleaning of sheds Once/day 71.40 (15) 71.40 (15) 57.10 (12) 66.70 (42) 0.526

 Twice/day 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) —

 Once/3 days 28.60 (6) 28.60 (6) 42.90 (9) 33.30 (21) 0.526

Provision of ventilation in sheds Inlet/outlet 90.50 (19) 86.40 (19) 95.50 (21) 90.80 (59) 0.580

 Window also 9.50 (2) 13.60 (3) 4.50 (1) 9.20 (6)

Provision of drainage within sheds Yes 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 1.000

 No 100.00 (21) 100.00 (21) 100.00 (21) 100.00 (63)

Mineral mixture supplementation  Yes 0.00 (0) 14.30 (3) 4.80 (1) 6.30 (4) 0.154

 No 100.00 (21) 85.70 (18) 95.20 (20) 93.70 (59)

Provision for isolation of sick animals Yes 23.80 (5) 52.40 (11) 28.60 (6) 34.90 (22) 0.115

 No 76.20 (16) 47.60 (10) 71.40 (15) 65.10 (41)

Technical knowledge about livestock Good 0.00 (0) 4.80 (1) 0.00 (0) 1.60 (1) 0.362

farming Average 23.80 (5) 38.10 (8) 33.30 (7) 31.70 (20) 0.599

 Below average 76.20 (16) 57.10 (12) 66.70 (14) 66.70 (42) 0.424

Table 1

Animal health-care practices followed by livestock farmers in Gurez valley

Variables Surveyed zones Overall P value
  Gurez
  Lower Gurez Middle Gurez Upper Gurez

Common diseases of cattle FMD 86.40 (19) 78.30 (18) 77.80 (14) 81.00 (51) 0.725

 others 13.60 (3) 21.70 (5) 22.20 (4) 19.00 (12)

Common diseases of sheep/goat Mange 37.50 (18) 36.40 (16) 42.90 (18) 38.80 (52) 0.804

 Foot rot 43.80 (21) 47.70 (21) 38.10 (16) 43.30 (58) 0.664

 Others 18.80 (9) 15.90 (7) 19.00 (8) 17.90 (24) 0.914

b b aDeworming Yes 95.20  (20) 95.20  (20) 66.70  (14) 85.70 (54) 0.009

a a b No 4.80  (1) 4.80  (1) 33.30  (7) 14.30 (9)

b a bFrequency of deworming/year Once 85.00 (17) 50.00  (10) 85.70  (12) 72.20 (39) 0.020

a b a Twice 15.00  (3) 50.00  (10) 14.30  (2) 27.80 (15)

Dipping Yes 19.00 (4) 33.30 (7) 9.50 (2) 20.60 (13) 0.159

 No 81.00 (17) 66.70(14) 90.50 (19) 79.40 (50)

Vaccination  Yes 81.00 (17) 95.20 (20) 76.20 (16) 84.10 (53) 0.213

 No 19.00 (4) 4.80 (1) 23.80 (5) 15.90 (10)

Consultancy linkage with veterinary Yes 71.40 (15) 81.00 (17) 66.70 (14) 73.00 (46) 0.569
hospitals No 28.60 (6) 19.00 (4) 33.30 (7) 27.00 (17)
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Table 3

Animal produce marketing practices adopted by livestock farmers in Gurez valley

Variables Surveyed zones Overall P value
  Gurez
   Lower Gurez Middle Gurez Upper Gurez

a b aMilk Milk yield (L/animal/d)  2.07±0.07 2.87 ±0.19 2.23±0.19 2.39±0.14 0.025

a b a Milk yield (L/family/d)  2.13±0.09 3.07 ±0.29 2.47±0.14 2.56±0.17 0.038

 Milk consumed for Partial domestic purpose 14.30 (3) 28.60 (6) 4.80 (1) 15.90 (10) 0.105
  Whole domestic purpose 85.70 (18) 71.40 (15) 95.20 (20) 84.10 (53)

 Surplus milk disbursal Production of milk products 0.00 (0) 40.00 (2) 33.30 (1) 27.30 (3) 0.452
  Distributed among 100.00 (3) 60.00 (3) 67.70 (2) 72.70 (8)
  neighbours

 Milk marketing through Retailer 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) —

  Cooperative 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) —

  Vendor 0.00 (0) 4.80 (1) 0.00 (0) 1.60 (1) 0.362

  No marketing 100.00 (21) 95.20 (20) 100.00 (21) 98.40 (62)

a a bWool Wool yield (kg/animal/year) 1.07±0.03 1.03±0.02 1.57 ±0.03 1.22±0.09 <0.001

a a b No. of clippings/year Once 0.00  (0) 0.00  (0) 14.30  (3) 4.80 (3) 0.043

b b a  Twice 100.00  (21) 100.00  (21) 85.70  (18) 95.20 (60)

 Purpose of wool Self 38.10 (8) 42.90 (9) 71.40 (15) 50.80 (32) 0.065
 production

a b a  Sold in local market 9.50  (2) 23.80  (5) 0.00  (0) 11.10 (7) 0.047

  Both 52.40 (11) 33.30 (7) 28.60 (6) 38.10 (24) 0.243

Meat Meat marketing Self 23.80 (5) 47.60 (10) 33.30 (7) 34.90 (22) 0.265

  Sold in market 76.20 (16) 52.40 (11) 66.70 (14) 65.10 (41)

non-availability of market for the wool produce. Sale of 
animals for meat was made once in a year or on specific 
occasions (marriage ceremony, festivals etc.) mainly from 
September to November with the aim to decrease the flock 
size before the onset of harsh winter season when the area 
experiences heavy snowfall and remains cut off from the 
outside world till May of next year. The livestock husbandry 
faces stiffest challenges of feed/fodder scarcity due to non-
availability of grazing during the period. The majority of 
livestock farmers (65%) preferred to sell animals in district 
town markets, which although located at a far distance 
transport their livestock for earning more profit due to 
better bargaining strength there in addition to high demand 
for meat since food habits of the majority of the populace 
of Kashmir are predominantly non-vegetarian (Rather et 
al., 2016). These observations are in close proximity to the 
findings reported by Lavania and Singh (2008) for goat 
marketing practices in southern Rajasthan.

 From the observations of present study, it is 
concluded that the main contributing factors for high 
disease occurrence and mortality rates of livestock 
particularly in Lower and Upper Gurez included poor 
sanitary conditions within animals sheds, unawareness of 

dietary supplementations and improper management of 
livestock. Besides, poor or no market facilities along with 
unorganised sector to channelize the livestock products 
were the major marketing constraints predisposing 
livestock enterprise to high risks. As such, livestock 
farmers require technical updating to increase the existing 
level of knowledge about improved animal health-care 
practices for better results. Moreover, there is urgent need 
to plan and execute programmes for facilitating marketing 
of their animal produce to make livestock rearing 
sustainable under the prevailing circumstances.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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ABSTRACT
rd th The study revealed that heart of sheep was located in lower ventral part of mediastinal space between lungs from 3  to 6  intercostal space. The 

heart was triangular in shape with blunt apex. The heart had two borders (anterior and posterior) and two surfaces (right and left). There were one 
transverse and three longitudinal grooves on external surface of the heart. The coronary transverse groove encircled the heart except conus arteriosus 
and indicated the separation of atria from ventricles and was occupied by the coronary vessels. The right atrium was having two parts; sinus venarum 
and auricle. Seven to eight pulmonary veins opened into the atrium behind and on the right side. The right ventricle was triangular and left ventricle 
was nearly circular in cross section. The histological sections revealed that all four chambers were composed of three layers i.e. endocardium, 
myocardium, and epicardium. The endocardium was subdivided into three layers i.e. endothelium, subendothelium and subendocardium. 
Myocardium was the middle and thickest layer of the heart. The cardiac myocytes were embedded in loose connective tissue that contained dense 
capillary network, lymph vessels and autonomic nerve fibres. Purkinje fibres were present in the subendocardium, between the myocardial bundles 
and as intramural fibres among the cardiac myocytes. These were large specialized cardiac muscle fibres and had greater diameter than the cardiac 
myocytes and are present as clusters. Each cell had only one or two centrally placed nuclei. The cytoplasm of Purkinje fibres was lightly stained 
because of large amount of glycogen. The cardiac cells of the atrium were smaller than the ventricle cardiac cells. Epicardium was composed of 
mesothelium (simple squamous epithelium) and subepicardial layer.

Keywords: Anatomy, Histomorphology, Heart, Sheep
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 The rural India economy depends on both agriculture 
and animal husbandry. Sheep are probably the first 
ruminant that humans have domesticated along with goat. 
Sheep is domesticated in the mountains of Iran, Turkistan 
and Baluchistan from their wild ancestors (Ovis oriantale 
vigani) (Arora and Garg, 1998). India is the seventh largest 
producer of the wool and accounts for nearly 2 to 3% of the 
total world wool production. The contribution of meat from 
sheep accounts for 7.68% of the total production (Indian Brand 
Equity Foundation, 2012). Improving sheep production is 
important for the upliftment of the agrarian economy. The 
heart is a hollow central organ which pumps blood 
continuously through the blood vessels by rhythmic 
contraction. Knowledge of basic anatomy and natural cardiac 
histology analysis is very important for disease diagnosis 
and corrective treatment of the procedure. Gross anatomical 
studies on the heart have been reported in sheep (Panditrao, 
2014). The general description regarding heart of ox, 
horse, dog, goat and pig is available in many text books of 
veterinary anatomy. Histological studies on the ventricles 
of various animals and human were conducted (Motabagani, 
2006). The present study describes the anatomical and 
histomorphological studies on heart of sheep.

MATERIALS AND METHODS

 The gross morphological and histological studies 
were conducted on heart of sheep (n=12) collected from 

slaughter house. The gross anatomical studies were 
conducted immediately after slaughtering. The heart was 
collected by opening the thoracic cavity and study was 
conducted on external and internal structures of all the four 
chambers of heart of sheep. After gross observations, the 
small pieces of heart tissue of 0.5 cm thickness were 
collected for histological observations. The tissue samples 
were fixed in 10% neutral buffered formalin (NBF) and 
processed for paraffin block preparation by acetone-
benzene schedule (Luna, 1968). The blocks were prepared 
and sections of 5-7 µm thickness were cut and obtained on 
clean glass slides with rotary microtome. The tissues 
sections were stained with haematoxylin and eosin stains 
to study the detail histomorphology.

RESULTS AND DISCUSSION

Gross Anatomical Studies

 The study revealed that heart was located in lower 
ventral part of middle mediastinal space between lungs 

rd thfrom 3  to 6  intercostal space. The heart was triangular in 
shape with blunt apex (Fig.1). The base of the heart was 
directed dorsally whereas the apex lied above the last 
segment of the sternum. Similar findings have been 
reported in sheep (Panditrao, 2014), goat (Gumansing, 
2015) and buffalo (Bhasin, 2017).

 The heart had two borders (anterior and posterior) 
and two surfaces (right and left) (Fig. 1). The right surface 
was formed mainly by the right ventricle (Fig. 2). A small *Corresponding author: anugadvasu@gmail.com

Haryana Vet. (June, 2021) 60(1), 69-73 Research Article

69

How to cite: Sandhu, D., Gupta, A., Bansal, N., Uppal, V. and Mohindroo, J. (2021). Gross anatomical and histomorphological studies 
on heart of sheep. Haryana Vet. 60(1): 69-73.

Corresponding author: vetsirohi@rediffmail.com

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

1 2

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

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

2215

Marinelli, L., Adamelli, S., Normando, S. and Bono, G. 
(2007). Quality of life of the pet dog: Influence of 
owner and dog’s characteristics. Appl. Anim. Behav. 
Sci. 108(1-

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians engaged in 
Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript writing/  
submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of Veterinary 
Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, Department of 

Veterinary Public Health and Epidemiology, College of Veterinary Sciences, LUVAS, Hisar-
125004.

Editors

CONTRIBUTORS MAY NOTE

How to cite: Mahajan, V., Filia, G., Bal, M.S., Leishangthem, G.D. and Sandhu, K.S. (2021). Epidemiological and pathological studies 
on outbreaks of swinepox in Punjab. Har. Vet. 60(1):-

Cum  
1

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians engaged in 
Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript writing/  
submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of Veterinary 
Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, Department of 

Veterinary Public Health and Epidemiology, College of Veterinary Sciences, LUVAS, Hisar-
125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN
Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick 

response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 

Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians engaged in 
Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript writing/  
submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of Veterinary 
Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, Department of 

Veterinary Public Health and Epidemiology, College of Veterinary Sciences, LUVAS, Hisar-
125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN
l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 

engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick 

response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 

Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE


