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CONCLUSION

 From this study it was revealed that in goat foeti, the 
villi appeared for the first time at 51 days of gestation. The 
surface epithelium was simple columnar and goblet cells 
were seen from70 days of gestation onwards. The reticular 
fibres were earliest to be appeared than collagen and elastic 
fibres. There was significant increase in the thickness of all 
stratum of the wall of jejunum except thickness of epithelium, 
which was decreased as age of gestation advanced. This 
study will provides the base line data for further studies 
and beside this, it will fulfil the lacuna in the scientific 
literature in developmental field of intestine.

REFERENCES

Chima, N.I. and Nwagbo, E.D. (2009). Changes in morphological 
features of duodenum and jejunum of prenatal and postnatal 
West African dwarf goats (Capra hircus). Trop. Vet. 27(2): 1-10.

Eurell, J. and Frappier, B. (2006). Dellmann’s Textbook of Veterinary 
thHistology (6  Edn.), Blackwell Publishing, USA, p. 198.

Evans, H.E. and Sack, W.O. (1973). Prenatal development of domestic 
and laboratory mammals. Anat. Histol. Embryol. 2: 11-45.

Karadag, H., Ozen, E., Vilmaz, S., Dine, G. and Teke, B. (1994). 
Morphogenesis of small intestine in ovine fetus. F.V. Saglik Bil 
Derrgisi. 8: 7-12.

Luna, L.G. (1968). Manual of Histological Staining Methods of the 
rdArmed Forces Institute of Pathology (3  Edn.), McGraw Hill 

Book Company, New York, USA.

Malhotra, V. (2002). Anatomical and histomorphological studies on 
buffalo small intestine during prenatal development. M.V.Sc. 
thesis submitted to Punjab Agricultural University, Ludhiana, 
India.

Miranda-de la Lama, G.C. and Mattiello, S. (2010). The importance of 
social behaviour for goat welfare in livestock farming. Small 
Rum. Res. 90: 1-10.

Mukaddes, E. and Ash, C. (2017). Development of small and large 
Intestine. Bez. Sci. 4: 36-40.

Prakash, A. (1998). Gross, histoarchitectural and histochemical studies on 
the intestine of goat (Capra hircus). Ph.D. Thesis submitted to 
U.P. Pandit Deen Dayal Upadhyay Pashu Chikitsa Vigyan 
Vishwavidyalaya evam Go-Anusandhan Sansthan, Mathura 
(Uttar Pradesh), India.

Ramkrishna, V. and Tiwari, G.P. (1979). Prenatal intestinal histology 
and histochemistry in the goat. Acta Anat. 105: 151-156.

Singh, O., Kumar, A., Roy, K.S. and  Sethi, R.S. (2009). Histomorphological 
study on duodenum of buffalo during prenatal development. 
Indian J. Anim. Sci. 79(6): 571-573.

Singh, Y., Sharma, D.N. and Dhingra, L.D. (1979). Morphogenesis of 
the testis in goat. Indian J. Anim. Sci. 49(11): 925-931.

Suvarna, S.K., Layton, C. and Bancroft, J.D. (2019). Bancroft’s theory 
thand practice of histological techniques (8  Edn.), Elsevier 

Limited, Amsterdam.

Trahair, J. and Robinson, P. (1986). The development of the ovine small 
intestine. Anatomic. Rec. 224(3): 294-303.

Winkler, F. and Wille, H. (1998). Early fetal development of the small 
intestine mucosa in cattle (Bos primigenius taurus). Ana. Histol. 
Embryol. 27(5): 335-343.

which got more distinct on 107 days old foeti (Figs. 7 & 8). 
The arterial venous anastomosis was distinctly noticed near 
term at150 days of gestation (Fig. 9). The average thickness of 
the propria-submucosa in group I, II and III was 74.93± 
24.03, 182.84±13.99 and 165.58±7.30 µm, respectively.

Tunica muscularis

 At 45 days of gestation one to three layers of circularly 
arranged, differentiating myocytes were noticed beneath 
the propriasubmucosa (Fig.1). The outer longitudinal 
myocytes were also observed first time at 51 days of gestation 
(Fig. 2). Ramakrishna and Tiwari (1979) in goat foeti 
noticed inner thick circular and outer thin longitudinal smooth 
muscles layer in their study.  Malhotra (2002) in buffalo 
foeti noticed single layer circular smooth muscles at 53 
days and outer longitudinal smooth muscles layer also at 
79 days of gestation. Between 66-75 days of gestation, the 
3-4 layers of inner circular muscle fibres with few oblique 
muscle fibres were also noticed and the outer longitudinal 
myocytes were arranged in the form of bundles or fasiculi. 
At 92 days of gestation, distinct neuronal elements were 
also encountered in between inner circular and outer 
longitudinal muscle fibres (Fig. 7). The average thickness 
of the tunica muscularis in group I, II and III was 
14.13±1.62, 58.98±7.17 and 63.98±2.15 µm, respectively.

Tunica serosa

 It consisted of a layer of simple squamous epithelium, 
the mesothelium at 45 days of gestation and had loose 
connective tissue also at 58 days of gestation (Figs. 1 & 3). 
This was in accordance with Eurrell and Frappier (2006) in 
domestic animals (Fig. 1). Malhotra (2002) observed the 
tunica serosa at 79 days of gestation in buffalo foeti. Very 
thin fine reticular and collagen fibres were noticed 
especially around blood vessels at 50 days and 92 days of 
gestation, respectively (Fig. 12). Thin continuous elastic 
fibers were observed in the wall of veins at 107 days of 
gestation and thick, continuous and wavy fibers in the 
inner wall of artery at 150 days of gestation (Fig. 16). At 82 
days of gestation, nerve trunk distinctly noticed in goat 
foeti. Malhotra (2002) in buffalo foeti noticed it on 159 
days of gestation. The average thickness of the tunica 
serosa in group I, II and III was 21.93±5.02, 48.06±3.42 
and 60.35±5.09 µm, respectively.

 The statistical analysis revealed that the thickness of 
all stratum of the jejunal wall was increased as age of foeti 
advanced except thickness of epithelium, which was 
decreased as age of gestation advanced. The thickness of 
epithelium was decreased as age of gestation increased 
(Ramkrishna and Tiwari, 1979 in goat foeti; Singh et al., 
2009 in buffalo foeti). The propria-submucosa was thickest 
among all stratum of the wall of jejunum in all age groups.
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 In India, dairying has always been an indispensable 
part of rural livelihoods, especially for the small and 
marginal farmers. According to Birthal et al. (2017), 14 per 
cent of total income of marginal farmers and 12 per cent of 
total income of small farmers came from livestock in 2013, 
and income share of livestock declined with increase in 
landholding size. Livestock was also the second most 
important source of income followed by wages & salaries 
for farmers with less than 0.01 hectare of land - 26 per cent 
of their income came from this source (Ranganathan, 

th2015). In the 70  Round (2012-13) of the ‘Situation 
Assessment Survey (SAS) of Agricultural Households’, 
conducted by the National Sample Survey Office (NSSO), 
more than 9 per cent of agricultural households of Tamil 
Nadu, Gujarat, Punjab and Haryana reported livestock as 
their principal source of income. Both Gujarat and 
Haryana had the maximum share of receipts from milk 
(95%) in the total monthly receipts coming from farming 
of animals per agricultural household. Agricultural 
households in Haryana also earned the maximum (Rs. 
2000) nominal monthly income from livestock farming in 
2012-13 (SAS, 2013). Therefore, the role of dairy as a way 
to augment farmers’ incomes in the state cannot be ignored.

 With this background, from the average agricultural 
households’ perspective in the state of Haryana, it is argued 
that dairy is an important source of livelihood for farmers, 
and that income earned from dairy must be analyzed 
alongside that of cultivation to assess the growth in both the 
sectors over time. No comprehensive study has been carried 
out so far to gauge the contribution of dairy to farmers’ 
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income in the state. We not only present a comparative 
analysis of real incomes from dairy and cultivation in 
Haryana, but also estimate the real growth in expenses in 
dairy production between 2002-03 and 2012-13. The paper 
further investigates variations in incomes across different 
land classes of farmers, and across different social groups 
and state-regions. An independent samples t-test is then 
applied to compare incomes from dairy in the two time 
points to test the null hypothesis that dairy can not be the 
vehicle to raise incomes of small farmers in Haryana (or 
there is no significant difference in the incomes from dairy 
in the two years under consideration).

MATERIALS AND METHODS

 The Situation Assessment Surveys (SAS) carried 
out by the National Sample Survey Office (NSSO) are the 
only source in the country that provides information on 
farmers’ income and its components. Till date two such 

thsurveys have been conducted: one in 2002-03 (NSS 59  
th

Round) and another in 2012-13 (NSS 70  Round).  The 
surveys consider four main sources of farm household’s 
income, namely, wages & salaries, cultivation, farming of 
animals, and non-farm business. The Compound Annual 
Growth Rate (CAGR) of real income (at national level) 
from these four sources was reported as 1.4%, 3.7%, 
14.3%, and -0.1%, respectively by Ranganathan (2015). 
The growth of income from livestock was highest 
compared to other incomes, and its share in total income of 
a farm household had also increased from 4% in 2003 to 
13% in 2013 (Ranganathan, 2015). But there is bound to be 
a lot of inter-state and intra-state variations in this regard, 
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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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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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as dairy is not same everywhere in the country.
th The NSSO’s SAS 59  Round (2002-03) covered 928 

thrural households in Haryana and the NSSO’s SAS 70  
Round (2012-13) covered 591 rural households in the 
state. First, the relevant unit level secondary data 
(pertaining to farming of animals and cultivation) was 
extracted for Haryana from both the rounds. Net income 
from dairy was calculated by subtracting total expenses 
incurred from the total value of output of dairy farming. 
Similarly, net income from cultivation of crops was 
calculated by subtracting the cost of production from value 
of main output of crops and their by-products. The income 
estimates thus obtained from both the rounds were brought 
to the common base of 2011-12 prices using respective 
GDP deflators. The analysis was thus carried out by 
obtaining real income and expenses estimates across land 
class (landholding categories), across social groups, and 
across NSS state-regions (Eastern Haryana and Western 
Haryana). Real growth in expenses in dairy production 
was also analyzed for the two time points across different 
land classes and regions. Independent samples t-test was 
carried out to test if there was a significant difference in 
income from dairy in the years 2003 and 2013.

RESULTS AND DISCUSSION

Changes in income from dairy farming vis-à-vis 
cultivation: Table 1 shows the changes in real monthly 
income from dairy and cultivation across land classes in 
Haryana. Dairy farming reaped negative returns in 
Haryana in 2003, as the expenses incurred on dairy far 
exceeded the receipts from the enterprise. In ten years 
(2002-03 to 2012-13), dairy farming not only became a 
profitable enterprise in the state, but returns from dairy 
more than doubled across farming households of all land 
classes. On the other hand, income from cultivation for 
marginal farmers decreased from 2003 to 2013, and more 
than doubled for all other land classes. Consequently, 
marginal farmers in the state were earning up to 86 per cent 
less real monthly income from cultivation than the state 
average of Rs. 7272 in 2013. Small farmers were earning 
an average monthly income of Rs. 2877 from cultivation in 
2003, which increased to Rs. 7233 in 2013. Dairy augmented 
their monthly income to the tune of Rs. 3660 in the same 
year.

 Another way to look at variation in the contribution 
of income from dairy and income from cultivation is by 
social group of farmers. The differences uncovered at the 
social group level have important implications for income 
level per se and poverty incidence in particular. As 
observed by Gang et al. (2008), there is little difference in 
the incidence of poverty between scheduled caste and 

scheduled tribe households, and the observed poverty rates 
of scheduled households are 17.2 per cent higher than non-
scheduled households in the country. Table 2 presents the 
changes in real monthly income from the two sources 
(dairy and cultivation) across social groups in the state of 
Haryana.

 The scheduled tribe farming households are miniscule 
in Haryana. Although dairy had turned profitable from 
2003 to 2013 for the scheduled households in the state, 
they still earned up to 62 per cent less real monthly income 
from dairy farming than the state average of Rs. 2442. 
Even OBC farming households earned up to 27 per cent 
less than the state average income from dairy. Cultivation 
seemed to be a profitable enterprise only for the non-scheduled 
and non-OBC category of farming households. The extent 
of skewness in the distribution of income from cultivation 
among social groups aggravated in the state between 2003 
and 2013. In rural India, caste is an important indicator of 
social status, which can cause disparities in access to 
technology and credit and ownership of resources. As Batte 
and Arnholt (2003) and Ali (2012) have reported, new 
technologies and innovations only reach the upper strata of 
society who have a higher endowment of resources and 
access to extension services.

 Although the results so far clearly bring out the 
variations arising out of land size and social group in 
farmers’ income from cultivation and dairy, it is important 
to look at the distribution of income across NSS state-
regions as well. Table 3 presents the region-wise changes 
in real monthly income from dairy and cultivation between 
2003 and 2013 in Haryana. NSSO divides Haryana into 
two state regions: Eastern Haryana and Western Haryana. 
Farming households in Western Haryana, comprising of 
Sirsa, Fatehabad, Jind, Hisar, Bhiwani, Mahendragarh, 
and Rewari districts, reaped positive returns from dairy 
even in 2003. By 2013, their income from dairy increased 
more than ten times and from cultivation increased more 
than three times. During the same period, skewness in the 
distribution of income from both dairy and cultivation 
worsened across the two regions in the state as average 
monthly income decreased for Eastern Haryana and 
increased many fold for Western Haryana. One possible 
reason for this could be that the districts of Eastern Haryana 
(Panchkula, Ambala, Kurukshetra, Yamunanagar, Kaithal, 
Karnal, Panipat, Sonipat, Rohtak, Jhajjar, Gurugram, 
Faridabad, Mewat, and Palwal) are relatively well connected 
to the National Capital Region via NH1, and present more 
job opportunities compared to the districts of Western 
Haryana. Consequently, the farming households in Eastern 
Haryana rely more on wages and salaries as their income 
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Table 2

Changes in real monthly income from dairy and cultivation by Social groups in Haryana
Base: 2011-12

2002-03

Social group Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

SC/ST -1781 - 2918 -19.5
OBC -121 - 2832 -21.9
Others -241 - 4072 12.4
Total -335  3624

2012-13

Social group Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

SC/ST 919 -62.4 2700 -62.9
OBC 1793 -26.6 3267 -55.1
Others 3001 22.9 10285 41.4
Total 2442  7272

Table 1

Changes in real monthly income from dairy and cultivation by land class in Haryana
Base: 2011-12

2002-03

Land class Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

Marginal  (<1.0 ha) -130 - 1467 -59.5
Small  (1.0-2.0 ha) -538 - 2877 -20.6
Medium  (2.0-4.0 ha) -386 - 5198 43.4
Large  (>4.0 ha) -1235 - 9112 151.4
Total -335  3624

2012-13

Land class Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

Marginal  (<1.0 ha) 1866 -23.6 1046 -85.6
Small  (1.0-2.0 ha) 3660 49.9 7233 -0.5
Medium  (2.0-4.0 ha) 2395 -1.9 11608 59.6
Large  (>4.0 ha) 3941 61.4 37882 420.9
Total 2442  7272

Note: negative income from dairy shows negative returns from the enterprise in the year 2002-03; deviation from average state income 
measures the percentage difference of income of that particular category of land class compared to the state income from an income source

source. Nonetheless, the possible reasons for the uneven 
income distribution need further investigation.

 An important aspect to look into while analyzing 
changes in returns from dairy is the proportion of increase 
in sheer milk value. Table 4 compares the average quantity 
of milk sold (in liters) in a month and the corresponding 

milk value (in Rs.) across land-size categories of farming 
households in both the states in 2003 and 2013. The maximum 
percentage increase in milk value between 2003 and 2013 
is seen in the large and small farming households, with a 92 
per cent and an 83 per cent increase, respectively. In terms 
of sheer milk quantity, the small farmers produced 22 per 
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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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as dairy is not same everywhere in the country.
th The NSSO’s SAS 59  Round (2002-03) covered 928 

thrural households in Haryana and the NSSO’s SAS 70  
Round (2012-13) covered 591 rural households in the 
state. First, the relevant unit level secondary data 
(pertaining to farming of animals and cultivation) was 
extracted for Haryana from both the rounds. Net income 
from dairy was calculated by subtracting total expenses 
incurred from the total value of output of dairy farming. 
Similarly, net income from cultivation of crops was 
calculated by subtracting the cost of production from value 
of main output of crops and their by-products. The income 
estimates thus obtained from both the rounds were brought 
to the common base of 2011-12 prices using respective 
GDP deflators. The analysis was thus carried out by 
obtaining real income and expenses estimates across land 
class (landholding categories), across social groups, and 
across NSS state-regions (Eastern Haryana and Western 
Haryana). Real growth in expenses in dairy production 
was also analyzed for the two time points across different 
land classes and regions. Independent samples t-test was 
carried out to test if there was a significant difference in 
income from dairy in the years 2003 and 2013.

RESULTS AND DISCUSSION

Changes in income from dairy farming vis-à-vis 
cultivation: Table 1 shows the changes in real monthly 
income from dairy and cultivation across land classes in 
Haryana. Dairy farming reaped negative returns in 
Haryana in 2003, as the expenses incurred on dairy far 
exceeded the receipts from the enterprise. In ten years 
(2002-03 to 2012-13), dairy farming not only became a 
profitable enterprise in the state, but returns from dairy 
more than doubled across farming households of all land 
classes. On the other hand, income from cultivation for 
marginal farmers decreased from 2003 to 2013, and more 
than doubled for all other land classes. Consequently, 
marginal farmers in the state were earning up to 86 per cent 
less real monthly income from cultivation than the state 
average of Rs. 7272 in 2013. Small farmers were earning 
an average monthly income of Rs. 2877 from cultivation in 
2003, which increased to Rs. 7233 in 2013. Dairy augmented 
their monthly income to the tune of Rs. 3660 in the same 
year.

 Another way to look at variation in the contribution 
of income from dairy and income from cultivation is by 
social group of farmers. The differences uncovered at the 
social group level have important implications for income 
level per se and poverty incidence in particular. As 
observed by Gang et al. (2008), there is little difference in 
the incidence of poverty between scheduled caste and 

scheduled tribe households, and the observed poverty rates 
of scheduled households are 17.2 per cent higher than non-
scheduled households in the country. Table 2 presents the 
changes in real monthly income from the two sources 
(dairy and cultivation) across social groups in the state of 
Haryana.

 The scheduled tribe farming households are miniscule 
in Haryana. Although dairy had turned profitable from 
2003 to 2013 for the scheduled households in the state, 
they still earned up to 62 per cent less real monthly income 
from dairy farming than the state average of Rs. 2442. 
Even OBC farming households earned up to 27 per cent 
less than the state average income from dairy. Cultivation 
seemed to be a profitable enterprise only for the non-scheduled 
and non-OBC category of farming households. The extent 
of skewness in the distribution of income from cultivation 
among social groups aggravated in the state between 2003 
and 2013. In rural India, caste is an important indicator of 
social status, which can cause disparities in access to 
technology and credit and ownership of resources. As Batte 
and Arnholt (2003) and Ali (2012) have reported, new 
technologies and innovations only reach the upper strata of 
society who have a higher endowment of resources and 
access to extension services.

 Although the results so far clearly bring out the 
variations arising out of land size and social group in 
farmers’ income from cultivation and dairy, it is important 
to look at the distribution of income across NSS state-
regions as well. Table 3 presents the region-wise changes 
in real monthly income from dairy and cultivation between 
2003 and 2013 in Haryana. NSSO divides Haryana into 
two state regions: Eastern Haryana and Western Haryana. 
Farming households in Western Haryana, comprising of 
Sirsa, Fatehabad, Jind, Hisar, Bhiwani, Mahendragarh, 
and Rewari districts, reaped positive returns from dairy 
even in 2003. By 2013, their income from dairy increased 
more than ten times and from cultivation increased more 
than three times. During the same period, skewness in the 
distribution of income from both dairy and cultivation 
worsened across the two regions in the state as average 
monthly income decreased for Eastern Haryana and 
increased many fold for Western Haryana. One possible 
reason for this could be that the districts of Eastern Haryana 
(Panchkula, Ambala, Kurukshetra, Yamunanagar, Kaithal, 
Karnal, Panipat, Sonipat, Rohtak, Jhajjar, Gurugram, 
Faridabad, Mewat, and Palwal) are relatively well connected 
to the National Capital Region via NH1, and present more 
job opportunities compared to the districts of Western 
Haryana. Consequently, the farming households in Eastern 
Haryana rely more on wages and salaries as their income 
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Table 2

Changes in real monthly income from dairy and cultivation by Social groups in Haryana
Base: 2011-12

2002-03

Social group Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

SC/ST -1781 - 2918 -19.5
OBC -121 - 2832 -21.9
Others -241 - 4072 12.4
Total -335  3624

2012-13

Social group Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

SC/ST 919 -62.4 2700 -62.9
OBC 1793 -26.6 3267 -55.1
Others 3001 22.9 10285 41.4
Total 2442  7272

Table 1

Changes in real monthly income from dairy and cultivation by land class in Haryana
Base: 2011-12

2002-03

Land class Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

Marginal  (<1.0 ha) -130 - 1467 -59.5
Small  (1.0-2.0 ha) -538 - 2877 -20.6
Medium  (2.0-4.0 ha) -386 - 5198 43.4
Large  (>4.0 ha) -1235 - 9112 151.4
Total -335  3624

2012-13

Land class Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

Marginal  (<1.0 ha) 1866 -23.6 1046 -85.6
Small  (1.0-2.0 ha) 3660 49.9 7233 -0.5
Medium  (2.0-4.0 ha) 2395 -1.9 11608 59.6
Large  (>4.0 ha) 3941 61.4 37882 420.9
Total 2442  7272

Note: negative income from dairy shows negative returns from the enterprise in the year 2002-03; deviation from average state income 
measures the percentage difference of income of that particular category of land class compared to the state income from an income source

source. Nonetheless, the possible reasons for the uneven 
income distribution need further investigation.

 An important aspect to look into while analyzing 
changes in returns from dairy is the proportion of increase 
in sheer milk value. Table 4 compares the average quantity 
of milk sold (in liters) in a month and the corresponding 

milk value (in Rs.) across land-size categories of farming 
households in both the states in 2003 and 2013. The maximum 
percentage increase in milk value between 2003 and 2013 
is seen in the large and small farming households, with a 92 
per cent and an 83 per cent increase, respectively. In terms 
of sheer milk quantity, the small farmers produced 22 per 
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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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Table 4

Average monthly milk sales in the two periods in Haryana

Land class 2002-03 2012-13 Percentage increase
   in milk value
 Milk quantity (Lts) Milk Value (Rs.) Milk quantity (Lts) Milk Value (Rs.)

Marginal 126 2643 138 3948 49.4

Small 168 3395 205 6210 82.9

Medium 177 3595 180 5398 50.2

Large 217 4352 294 8362 92.1

Total 149 3064 171 4978 62.5

Table 5

Real growth in average monthly expenses in dairy production in Haryana
Base: 2011-12

 2002-03 (Rs.)

Land class  Feed/Lt Cost/Lt Receipts/Lt Income/Lt Price/Lt

Marginal 27.2 27.8 17.0 -10.8 14.8

Small 32.1 32.7 20.9 -11.8 18.0

Medium 28.2 28.6 21.4 -7.3 18.6

Large 34.8 35.4 20.9 -14.5 18.5

Total 28.8 29.4 18.6 -10.7 16.2

 2012-13 (Rs.)

Land class Feed/Lt Cost/Lt Receipts/Lt Income/Lt Price/Lt

Marginal 16.8 17.4 25.3 7.8 24.2

Small 13.8 14.7 24.1 9.4 23.7

Medium 20.6 22.0 27.5 5.5 26.8

Large 16.0 18.2 28.5 10.3 27.6

Total 16.9 17.9 25.8 7.9 24.9

Table 3

Changes in real monthly income from dairy and cultivation by NSS regions in Haryana
Base: 2011-12

2002-03

NSS regions Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

Eastern Haryana -766 - 3419 -5.7

Western Haryana 220 - 3929 8.4

Total -335  3624

2012-13

NSS regions Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

Eastern Haryana 1735 -29.0 3335 -54.1

Western Haryana 3461 41.7 12944 78.0

Total 2442  7272
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cent more milk in a month in 2013 as compared to the total 
milk produced by them in a month in 2003.

Real growth in expenses in dairy production: Digging 
deeper into the analysis of changes in income from dairy, 
we break down the expenses incurred in dairy into feed per 
liter and cost per liter in the state. Table 5 shows the real 
growth in average monthly expenses in dairy production 
by land class in Haryana. Both feed per liter and cost per 
liter decreased during the ten year period while receipts per 
liter increased (as price per liter improved) in real terms. 
Consequently, returns from dairy improved substantially 
for all land classes. Although it can be observed that for 
medium farmers, the feed cost and total cost per liter were 
higher than that of other land class farmers.

 The changes in costs and receipts in dairy are brought 
out more clearly in Fig. 1, where the CAGR of costs and 
receipts for dairy farming in Haryana are presented across 
land classes. Costs per liter reduced in the ten years period 
more for small and large farmers (7.7% and 6.4%, 
respectively) and least (2.6%) for medium farmers. Receipts 
per liter, on the other hand, increased more for marginal 
farmers (4.1%) and large farmers (3.1%) and least for 
small farmers (1.4%). On an average, the costs decreased 
more (4.8%) than the receipts increased (3.3%) in the state. 
Cost of production of milk is related to the net returns from 
milk. Between 2003 and 2013, the price of milk had 
increased by Rs. 10/liter. Also, receipts per liter depend 
upon Solids Not Fat (SNF, which includes total solids 
content left after complete evaporation of water from milk) 
and fat content in the milk being sold. A difference in these 
values (i.e., milk quality) can result in a difference in receipts 
from milk.

 Keeping in mind the skewness in the regional 
distribution of income from dairy farming that was presented 
earlier, it becomes imperative to look at the relative increase 

or decrease in costs and receipts in different NSS state-
regions in the given time period. Table 6 presents CAGR of 
per liter costs and receipts across different regions in 
Haryana. Although real costs in dairy production generally 
reduced in both the regions of the state, they reduced less 
(by a mere 3 per cent) in Western Haryana (Sirsa, Fatehabad, 
Jind, Hisar, Bhiwani, Mahendragarh, and Rewari districts). 
In Eastern Haryana (Panchkula, Ambala, Kurukshetra, 
Yamunanagar, Kaithal, Karnal, Panipat, Sonipat, Rohtak, 
Jhajjar, Gurugram, Faridabad, Mewat, and Palwal), where, 
as we saw earlier, farming households actually earned up 
to 29 per cent less income from dairy compared to the state 
average of Rs. 2442 in 2013, costs per liter reduced by 6 per 
cent. Despite this difference in reduction of costs, farming 
households in both Eastern and Western Haryana witnessed 
same percentage increase (3.3 per cent) in receipts from 
dairy.

Hypothesis testing: A pre (2002-03) and post (2012-13) 
period t-test analysis was carried out to examine the 
increase in dairy income levels of farmers with the null 
hypothesis that dairy cannot be the vehicle to raise incomes 
of small farmers in Haryana. There was a significant 
difference between income from dairy in 2003 (M=-
337.41, SD=2574.93) and income from dairy in 2013 
(M=2420.13, SD=4459.01); t(785)=13.10, p=0.00. This 
suggests that, dairy can indeed be the vehicle to raise 
incomes of small farmers in the state.

 It is crucial to know the target group - the farmers, 
their location and their characteristics, while formulating 
policies for a specific purpose. The implications of this 
study cater to location-specific, social-group specific and 
landholding category-specific requirements of Haryana. 
The findings also highlight the huge potential of dairy 
farming that can be tapped to enhance the incomes of small 
and marginal farmers, who constitute 72 per cent of all 
farmers, in the state. Marginal farmers, scheduled farming 
households and OBC farming households should be at the 
forefront of the dairy development strategies in the state. 
Policy focus should be on the districts in Eastern Haryana 
(Panchkula, Ambala, Kurukshetra, Yamunanagar, Kaithal, 
Karnal, Panipat, Sonipat, Rohtak, Jhajjar, Gurugram, 
Faridabad, Mewat, and Palwal) that lag behind in both 

Fig. 1. CAGR (%) of real monthly costs and receipts in dairy between 
2003 and 2013 - Haryana

Table 6

CAGR (%) of real monthly costs and receipts in dairy 
across NSS regions in Haryana

NSS Region CAGR of Costs CAGR of Receipts

Eastern Haryana -6.00% 3.30%

Western Haryana -3.00% 3.30%

Total -4.80% 3.30%

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 
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Table 4

Average monthly milk sales in the two periods in Haryana

Land class 2002-03 2012-13 Percentage increase
   in milk value
 Milk quantity (Lts) Milk Value (Rs.) Milk quantity (Lts) Milk Value (Rs.)

Marginal 126 2643 138 3948 49.4

Small 168 3395 205 6210 82.9

Medium 177 3595 180 5398 50.2

Large 217 4352 294 8362 92.1

Total 149 3064 171 4978 62.5

Table 5

Real growth in average monthly expenses in dairy production in Haryana
Base: 2011-12

 2002-03 (Rs.)

Land class  Feed/Lt Cost/Lt Receipts/Lt Income/Lt Price/Lt

Marginal 27.2 27.8 17.0 -10.8 14.8

Small 32.1 32.7 20.9 -11.8 18.0

Medium 28.2 28.6 21.4 -7.3 18.6

Large 34.8 35.4 20.9 -14.5 18.5

Total 28.8 29.4 18.6 -10.7 16.2

 2012-13 (Rs.)

Land class Feed/Lt Cost/Lt Receipts/Lt Income/Lt Price/Lt

Marginal 16.8 17.4 25.3 7.8 24.2

Small 13.8 14.7 24.1 9.4 23.7

Medium 20.6 22.0 27.5 5.5 26.8

Large 16.0 18.2 28.5 10.3 27.6

Total 16.9 17.9 25.8 7.9 24.9

Table 3

Changes in real monthly income from dairy and cultivation by NSS regions in Haryana
Base: 2011-12

2002-03

NSS regions Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

Eastern Haryana -766 - 3419 -5.7

Western Haryana 220 - 3929 8.4

Total -335  3624

2012-13

NSS regions Income from Deviation from Income from Deviation from
 dairy (Rs.) average state Cultivation average state
  income from (Rs.) income from
  dairy (%)  cultivation (%)

Eastern Haryana 1735 -29.0 3335 -54.1

Western Haryana 3461 41.7 12944 78.0

Total 2442  7272
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cent more milk in a month in 2013 as compared to the total 
milk produced by them in a month in 2003.

Real growth in expenses in dairy production: Digging 
deeper into the analysis of changes in income from dairy, 
we break down the expenses incurred in dairy into feed per 
liter and cost per liter in the state. Table 5 shows the real 
growth in average monthly expenses in dairy production 
by land class in Haryana. Both feed per liter and cost per 
liter decreased during the ten year period while receipts per 
liter increased (as price per liter improved) in real terms. 
Consequently, returns from dairy improved substantially 
for all land classes. Although it can be observed that for 
medium farmers, the feed cost and total cost per liter were 
higher than that of other land class farmers.

 The changes in costs and receipts in dairy are brought 
out more clearly in Fig. 1, where the CAGR of costs and 
receipts for dairy farming in Haryana are presented across 
land classes. Costs per liter reduced in the ten years period 
more for small and large farmers (7.7% and 6.4%, 
respectively) and least (2.6%) for medium farmers. Receipts 
per liter, on the other hand, increased more for marginal 
farmers (4.1%) and large farmers (3.1%) and least for 
small farmers (1.4%). On an average, the costs decreased 
more (4.8%) than the receipts increased (3.3%) in the state. 
Cost of production of milk is related to the net returns from 
milk. Between 2003 and 2013, the price of milk had 
increased by Rs. 10/liter. Also, receipts per liter depend 
upon Solids Not Fat (SNF, which includes total solids 
content left after complete evaporation of water from milk) 
and fat content in the milk being sold. A difference in these 
values (i.e., milk quality) can result in a difference in receipts 
from milk.

 Keeping in mind the skewness in the regional 
distribution of income from dairy farming that was presented 
earlier, it becomes imperative to look at the relative increase 

or decrease in costs and receipts in different NSS state-
regions in the given time period. Table 6 presents CAGR of 
per liter costs and receipts across different regions in 
Haryana. Although real costs in dairy production generally 
reduced in both the regions of the state, they reduced less 
(by a mere 3 per cent) in Western Haryana (Sirsa, Fatehabad, 
Jind, Hisar, Bhiwani, Mahendragarh, and Rewari districts). 
In Eastern Haryana (Panchkula, Ambala, Kurukshetra, 
Yamunanagar, Kaithal, Karnal, Panipat, Sonipat, Rohtak, 
Jhajjar, Gurugram, Faridabad, Mewat, and Palwal), where, 
as we saw earlier, farming households actually earned up 
to 29 per cent less income from dairy compared to the state 
average of Rs. 2442 in 2013, costs per liter reduced by 6 per 
cent. Despite this difference in reduction of costs, farming 
households in both Eastern and Western Haryana witnessed 
same percentage increase (3.3 per cent) in receipts from 
dairy.

Hypothesis testing: A pre (2002-03) and post (2012-13) 
period t-test analysis was carried out to examine the 
increase in dairy income levels of farmers with the null 
hypothesis that dairy cannot be the vehicle to raise incomes 
of small farmers in Haryana. There was a significant 
difference between income from dairy in 2003 (M=-
337.41, SD=2574.93) and income from dairy in 2013 
(M=2420.13, SD=4459.01); t(785)=13.10, p=0.00. This 
suggests that, dairy can indeed be the vehicle to raise 
incomes of small farmers in the state.

 It is crucial to know the target group - the farmers, 
their location and their characteristics, while formulating 
policies for a specific purpose. The implications of this 
study cater to location-specific, social-group specific and 
landholding category-specific requirements of Haryana. 
The findings also highlight the huge potential of dairy 
farming that can be tapped to enhance the incomes of small 
and marginal farmers, who constitute 72 per cent of all 
farmers, in the state. Marginal farmers, scheduled farming 
households and OBC farming households should be at the 
forefront of the dairy development strategies in the state. 
Policy focus should be on the districts in Eastern Haryana 
(Panchkula, Ambala, Kurukshetra, Yamunanagar, Kaithal, 
Karnal, Panipat, Sonipat, Rohtak, Jhajjar, Gurugram, 
Faridabad, Mewat, and Palwal) that lag behind in both 

Fig. 1. CAGR (%) of real monthly costs and receipts in dairy between 
2003 and 2013 - Haryana

Table 6

CAGR (%) of real monthly costs and receipts in dairy 
across NSS regions in Haryana

NSS Region CAGR of Costs CAGR of Receipts

Eastern Haryana -6.00% 3.30%

Western Haryana -3.00% 3.30%

Total -4.80% 3.30%

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
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dairy and cultivation. An important point that cannot be 
ignored in this regard is to consider the presence of dairy 
co-operatives in the state. Out of the total 3166 dairy 
cooperative societies functional in the state in 2002-03, 
897 were reported to be in loss, and in 2012-13, out of the 
total 5969 societies, 98 were reported to be in loss (Registrar 
Cooperative Societies, Haryana & Statistical Abstract of 
Haryana, 2012-13). A strong co-operative presence, along 
with quality breeding, health and extension services and 
adequate supply of feed and fodder along with insurance 
and extension support must be at the center of dairy 
development policy.

 The changes in expenses incurred on dairy farming 
had been most favorable to small farmers for whom the 
costs decreased by 7.7 percent. The costs for marginal 
farmers need further reduction, which would be possible 
only by improving the quality of milk produced by them, 
as better quality milk fetches better returns. As the average 
reduction in costs was to the tune of 4.8 percent and the 
average increase in receipts was 3.3 percent, measures to 
increase the remunerative prices per liter can be devised 
and implemented.
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ABSTRACT

 The present study was conducted on six healthy young goats of local mixed breed of either sex to study the histomorphology and 
histochemistry of the Meibomian and ciliary glands of goat. Meibomian glands of goat were located in the tarsal plate of both upper and lower eyelids. 
The tarsal glands were numerous and better developed in the upper than in the lower eyelid. Tarsal glands were lobulated holocrine gland and 
consisted of solid glandular mass surrounding a central excretory duct. The glandular acini were compound tubuloalveolar, sebaceous and 
encapsulated by tarsal plate. The glandular acini were separated from each other by connective tissue especially collagen and elastic fibers along with 
blood vessels of different dimensions. The ciliary glands (glands of Moll) were modified apocrine sweat glands located on the margin of the eyelid, 
placed next to the base of the eyelashes.  The histological studies revealed that the glands of Moll were small, simple tubular, unencapsulated and 
serous gland. The secretary unit were lined by cuboidal to columnar cells and showed an irregular narrow lumen. Layers of collagen and muscle fibers 
of different density were demonstrated between the apocrine units. Histochemical studies of both Meibomian and ciliary glands showed the absence 
of neutral mucopolysaccharides, weakly acidic sulphated mucosubstances, sialomucins and hyaluronic acid.

Keywords: Ciliary gland, Goat, Histology, Histochemistry, Meibomian gland
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 The Meibomian gland, also known as tarsal gland, is 
a holocrine type of exocrine gland responsible for the 
supply of meibum, an oily substance that spreading the tear 
on the cornea and prevents evaporation of the eye’s tear 
film (Al-Rikabi, 2015). This oily layer forms coating 
outside the tear film that keeps tears from drying up too 
quickly. Dysfunctional Meibomian glands often cause dry 
eyes, one of the most common eye conditions. The ciliary 
glands, also known as glands of Moll, have apocrine 
secretion and leave their secretions inside the eyelash 
follicles. The ciliary and tarsal glands may play an 
essential role in the moistening and the protection of eyelid 
and ocular surface (Yasui et al., 2006). Dermis part of the 
palpebral conjunctiva contains organized lymphoid 
follicles and these were termed as conjunctiva-associated 
lymphoid tissue (CALT). CALT seems to play an important 
role in the protection of ocular surface by initiating and 
regulating immune responses (Steven and Gebert, 2009). 
Although the research has been carried out on the histology 
and histochemistry of the Meibomian and ciliary glands in 
cattle (Ahmed, 2012), Philippine water buffalo (Maala et 
al., 2009), dromedary camel (Al-Ramadan, 2015), calf 
(Yuksel et al., 2005) and pig (Yasui et al., 2006). However, 
there is a paucity of literature on the light microscopic 
details of the Meibomian and ciliary glands in goat. 
Keeping in view the pathophysiological significance of 
these glands, the present study was undertaken to elucidate 
the histological and histochemical findings of Meibomian 

and ciliary glands in goat.

MATERIALS AND METHODS

 The present study was conducted on 06 healthy 
young goats of either sex, of local mixed breed. The heads 
were procured from local slaughter house immediately 
after decapitation and the tissues were collected from the 
upper and lower eyelids. The tissues were fixed in a 10% 
neutral buffered formalin solution for 48 hours, subjected 
to routine tissue processing for light microscopic 
examination and embedded in paraffin blocks. The 

paraffin sections (5-6  thick) were made through the upper 

and lower eyelids of left as well as right eyes and stained 
with routine Harris’ hematoxylin and eosin stain for 
general histomorphological examination, Gomori’s stain 
for reticular fibres, Weigert’s method for elastic fibres 
(Luna, 1968) and Crossman’s trichrome stain for collagen 
fibres (Crossman, 1937). For histochemical demonstration 
of mucopolysaccharides Periodic Acid Schiff-Alcian blue 
method, Alcian blue (pH 2.5) method, Colloidal iron 
method and Mayer’s mucicarmine method (Luna, 1968) 
were used.

RESULTS AND DISCUSSION

 Anatomically upper and lower eyelids comprised of 
anterior and posterior surface. The anterior surface of the 
eyelids is made of thin and delicate skin covered with short 
hairs as observed earlier in cattle (Ahmed, 2012). The skin 
was covered by a keratinizing stratified squamous epithelium 
(Fig. 1). These results were in concordance with the findings 

Haryana Vet. (June, 2021) 60(1), 57-60 Research Article

*Corresponding author: drparveen@hotmail.com

How to cite: Parkash, T., Singh, A. and Gahlot, P.K. (2021). Histomorphological and histochemical studies of the Meibomian and 
ciliary glands of goat (Capra hircus). Haryana Vet. 60(1): 57-60.

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
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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


