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casein micelle was the electron dense protein material, 
which had granular structure. These electron dense 
proteins present in the lumen were surrounded by triple 
layer membrane in three months of lactation (Fig. 8). It was 
noted that the amount of secretory material in the alveolar 
lumen was reduced with the advancement of lactation. The 
size of the casein micelle and lipid droplets was found to 
reduce towards the end of lactation. Reid and Chandler 
(1973) in cow reported mosaic substructure of electron 
dense protein material in the alveolar lumen. However, 
they reported the presence of protein droplets in the 
alveolar lumen surrounded by three layer membranes, 
which was in agreement with the present observations 
Regarding presence of abundant secretory material in 
alveolar lumen in colostrum stage and subsequent 
reduction with advancement of lactation and empty 
alveolar lumen in non-lactating, non-pregnant stage, Yves 
et al. (1991) stated that the secretory activity of the 
mammary gland declined slowly and eventually ceased 
probably under the influence of decreased concentration of 
prolactin, growth hormone, thyroxin, insulin and oxytocin 
with advancement of lactation in cow.

 In non-lactating, non-pregnant stage presence of 
desquamated cells in small alveolar lumen were observed. 
However, in non-lactating, late pregnant animals, the 
alveolar lumen was  filled with  large amount of secretory 
material, consisted of electron dense predominant granular 
protein material and large lipid droplets of intermediate 
electron density between them. Same was reported by 
Morales (1977) in early stage of gestation in cow. However, 
Kensinger et al. (1986) in pig reported the presence of 
large lipid droplets predominating.

 Present study revealed the presence of myoepithelial 
cells between the basal part of epithelial cells lining the 
alveoli and basement membrane. In lactating and non-
lactating stages, the myoepithelial cells were elongated in 
shape. The myoepithelial cells showed elongated to 
fusiform intermediate to densely stained nucleus. The 
cytoplasmic processes of intermediate electron density 
were extended in both directions. The cytoplasmic 
organelles were present in the perinuclear region. The 

cytoplasm was found to contain abundant myofillaments.
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ABSTRACT

 An experiment was conducted on eighteen (18) growing sheep for a period of thirteen weeks. The selected sheep were allotted randomly to 
three groups with six animals each. The concentrate mixture was formulated by using locally available common feed ingredients and offered to 
control group (T0), while T1 and T2 groups received a concentrate mixture with 10% and 20% replacement of cottonseed cake (CSK) by “Moringa 
oleifera” leaf meal (MOLM), respectively. The average digestibility coefficients (%) for dry matter (DM), organic matter (OM), crude protein (CP), 
ether extract (EE), crude fibre (CF) and nitrogen free extract (NFE) ranged from 68.32 (T ) to 69.20 (T ), 72.26 (T ) to 72.83 (T ), 70.90 (T ) to 72.11 0 2 2 1 0

(T ), 72.16 (T ) to 73.36 (T ), 43.77 (T ) to 47.98 (T ) and 81.79 (T ) to 82.62 (T ), respectively. The average value of hemoglobin (g/dl), packed cell 2 2 0 0 2 2 0

volume (%), blood urea nitrogen (mg/dl), serum total protein (g/dl), serum albumin (g/dl) and serum globulin (g/dl) ranged from 9.34 (T0) to 9.65 g/dl 
(T ), 27.48 (T ) to 28.88% (T ), 16.39 (T ) to 17.23 mg/dl (T ), 6.73 (T ) to 7.09 g/dl (T ), and 3.10 (T ) to 3.30 g/dl (T ) and 3.62 (T ) to 3.78 g/dl (T ), 2 0 2 2 0 0 2 0 2 0 2

respectively. The average digestibility coefficients and haemato-biochemical parameters differed non-significantly among treatment groups. Thus, it 
is concluded that MOLM can safely replace cottonseed cake as protein source up to 20 per cent in concentrate mixture of sheep.

Keywords: Concentrate mixture, Cottonseed cake, Growing sheep, Moringa oleifera
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 The population of sheep in the state of Maharashtra 

in 2012 was reported as 2.58 million and has declined by 

11.3% over that of 2007 census (DADF, 2016). The 

decrease in sheep population of the country can be 

attributed to scarcity of feedstuffs. In context, the 

nutritionists are now looking for availability of fodder 

trees with good nutritional value and are available 

throughout the year. Moringa oleifera is an indigenous 

native tree from India and is locally popular as “drumstick 

tree”. The average chemical composition of Moringa leaf 

meal includes 90.46% DM (Dry matter), 20.9% CP (Crude 

Protein), with about 47% of bypass protein and with 

adequate amino acid profile (Nouman et al., 2014). Leaves 

are the most nutritious part of plants, contain vitamins B, 

C, K, and Vitamin-A precursor, manganese and iron, along 

with other essential nutrients (Peter, 2008) which are 

essential for livestock weight gain and milk production. 

Additionally, it has medicinal properties such as 

antioxidant, anti-cancer, anti-diabetic, anti-inflammatory 

and anti-microbial. Due to its benefits, it is popularly 

known as “Miracle Tree”. Thus, the present study was 

undertaken to ascertain suitability of “Moringa oleifera” 

leaf meal (MOLM) as replacement for cottonseed cake 

(CSK) in sheep feed.

MATERIALS AND METHODS

 An experiment was conducted at Punaya shlok 

Ahilya Devi Mendhi va Sheli Vikas Prakshtra, Dahiwadi, 

Tal: Man, Dist-Satara on eighteen (18) growing sheep for a 

period of thirteen weeks. The selected sheep were allotted 

randomly into three groups with six animals. The 

concentrate mixture was formulated by using locally 

available common feed ingredients and offered to control 

group (T ), while T  and T  groups received a concentrate 0 1 2

mixture with 10% and 20% replacement of CSK by 

MOLM, respectively (Table 1). Moringa oleifera leaves 

were harvested, subsequently dried and fine grinded to 

powder form and used in concentrate mixture at respective 

percentage. These animals were offered dry and green 

roughages in addition with concentrate mixture during 

stall feeding (Ranjan, 1998). Feed was given daily at early 

morning and evening time of day. All the feeders were 

cleaned before feeding. The feed was offered after 

calculating the remaining amount of feed of previous day. 

The feeding of concentrates and roughages were followed 

separately throughout the experiment. The samples from 

given feed were collected for proximate analysis 

separately from group T , T  and T . Experimental animals 0 1 2

were housed in shed of semi-open type with proper 

ventilation and flooring. Deworming of all sheep was 

carried out with broad spectrum anthelmintic before start 

of the experiment. The blood samples were collected 

through jugular vein from all experimental sheep at 

monthly interval (0th day, 1st month, 2nd month and 3rd 

month) for haematological study (Hb and Packed Cell 

Volume). Blood samples were collected in EDTA 
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(Ethylene Diamine Tetra Acetic acid) containing vial and 

analysis was carried out with the help of haemoanalyser. 

For blood serum (blood urea nitrogen, total protein, 

albumin, and globulin) analysis, blood was collected in 

plain vial (without EDTA) and serum was separated and 

stored in deep freeze at -20 °C for further analysis. The 

blood biochemical parameters were analyzed using 

commercial kits on auto analyzer (Model FALCON 260). 

Nutrient digestibility trial was conducted for seven days at 

the end of experiment. The record of feed offered, feed 

leftover, feed intake, faeces voided was maintained for 24 

Hrs. The feed samples viz., concentrate mixture, dry 

fodder, green fodder fed during trial were analyzed for 

proximate principles as per AOAC (1995). The obtained 

data was analyzed by using Complete Randomised Design 

(CRD) as per Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

 The values of Haemoglobin (Hb) increased as the 

age of animal increased in all the three groups; the values 

were well  within normal  physiological  range 

(Bhattacharya, 2011). The overall mean Hb values were 

marginally higher in Moringa oleifera fed group but were 

statistically non-significant (Table 3). The present study 

findings are supported by findings of Yusuf et al. (2018) 

who reported that Hb concentration is not significantly 

influenced by Moringa oleifera leaf meal inclusion. 

However, Asaolu et al. (2012) and Bebekar and Badalbagi 

(2015) reported that values of Hb were significantly 

higher. The values of Packed Cell Volume (PCV) increased 

as the age of animal increased in all three groups; values 

were well  within normal  physiological  range 

(Bhattacharya, 2011). The overall mean PCV values of T , 0

T  and T  were observed to be 27.48±0.38, 27.89±0.65 and 1 2

28.88±0.72%, respectively which indicate that values of 

PCV was higher in Moringa oleifera fed group but 

statistically non-significant (Table 3). The present study 

findings are in accordance with Yusuf et al. (2018).  The 

present study findings are not in accordance with Asaolu et 

al. (2012) and Bebekar and Badalbagi (2015) who reported 

significant increase in PCV values in goats fed with 

Moringa as compared to control group. The values of BUN 

were within normal physiological range (Swenson, 2004). 

The overall mean BUN values were somewhat less in 

Moringa oleifera feeding group but it is non-significant 

(Table 3). The inclusion of MOLM in concentrate diet did 

not have any adverse effect on BUN. The present study 

findings disagrees with results observed by Yusuf et al. 

(2018) who reported that blood urea concentration was 

significantly higher in bucks which were offered MOLM-

based diets. The values of Total Protein (TP) were recorded 

higher as the age of animal increased in all the three 

groups; the values were well within physiological range 

(Bhattacharya, 2011). Monthly values of T , T  and T  were 0 1 2

observed significantly different among treatments groups 

and the overall mean TP values were significantly higher in 

Moringa oleifera feeding group (Table 3). So the inclusion 

of MOLM in concentrate diet did not have any adverse 

effect on blood TP. The present study findings are 

supported by Bebekar and Badalbagi (2015) who reported 

that total protein was recorded positively significant 

(P<0.05) in treatment group than control. The values of 

albumin increased as the age of animal increased in all 

Table 1

Formulation of concentrate mixtures for experimental animals

Ingredient T  T  T20 1

 (Stall feeding with (Stall feeding with dry (Stall feeding with dry
 dry and green fodder + and green fodder +concentrate and green fodder+concentrate
 concentrate mixture) mixture (10% cotton seed mixture (20% cotton seed cake in
  cake in concentrate mixture concentrate mixture was
  was replaced by MOLM) replaced by MOLM)

Maize 40 40 40

Wheat bran 11 11 11

Groundnut cake 11 11 11

Cotton seed cake 20 18 16

Moringa oleifera leaf meal - 02 04

Tur chunni 17 17 17

Salt 0.5 0.5 0.5

Mineral + Vitamin mix 0.5 0.5 0.5

Total 100 100 100
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three groups; the values were well within physiological 

range (Bhattacharya, 2011). Monthly values of T , T  and T  0 1 2

did not differ significantly. Overall mean albumin values 

were higher in Moringa oleifera feeding group but 

statistically these values were not significant (Table 3). 

The inclusion of MOLM in concentrate diet did not have 

any adverse effect on blood albumin concentration. The 

values of globulin increased as the age of animal increased 

in all three groups; the values were well within 

physiological range (Bhattacharya, 2011). Monthly values 

of T , T  and T  did not differ significantly but the overall 0 1 2

mean globulin values of T , T  and T  were higher in 0 1 2

Moringa oleifera feeding groups (Table 3). Inclusion of 

MOLM in concentrate diet did not have any adverse effect 

on blood globulin.

 The average digestibility coefficient for dry matter 

(%) did not differ significantly among treatment groups 

(Table 2). However, the present study findings agree with 

the findings of Oyedele et al. (2016) and Sultana et al. 

(2015) who reported that the dry matter digestibility of 

goats was significantly (P<0.01) higher in Moringa foliage 

diet than in other experimental diet groups. The 

digestibility coefficient of organic matter (%) was 

recorded as 72.33± 0.24, 72.83±0.08 and 72.26±0.55 in 

treatment groups T , T  and T , respectively (Table 2). The 0 1 2

present results did not agree with in-vivo digestibility 

findings reported by Naula et al. (2006) and Tona et al. 

(2013) who indicated the significant increase in 

digestibility of organic matter of feed containing moringa 

Table 2

Details of digestibility coefficients of nutrients

Parameters  Treatment Groups

 T T T0 1 2

Digestibility coefficients of nutrients (%)

Dry matter digestibility (%) 68.32±0.28 68.71±0.09 69.20±0.61

Organic matter digestibility (%) 72.330.24 72.83±0.08 72.26±0.55

Crude protein digestibility (%) 70.90±0.25 71.15±0.17 72.11±0.58

Ether extract digestibility (%) 73.360.24 72.73±0.18 72.16±0.56
b b aCrude fibre digestibility (%) 43.770.63 45.56±0.13 47.98±1.04

Nitrogen free extract digestibility (%) 82.62±0.15 81.95±0.06 81.79±0.36

Feed intake (gm/day)

Concentrate mixture 193.91±8.55 201.16±9.52 205.78±10

Roughages (Green+Dry) 375.21±8.12 389.70±9.72 396.71±10.81

Total dry matter intake (TDMI) 569.11±16.57 590.85±19.15 602.50±20.79

a,bNote: means with different superscript within in a row differ significantly (P<0.05)

Table 3
Details of haemato-biochemical parameters of experimental sheep

Days  Treatment

 T T T0 1 2

Haemoglobin concentrations (g/dl)
0 09.08±0.41 09.11±0.36 09.18±0.34
30 09.43±0.41 09.15±0.34 09.50±0.33
60 09.40±0.49 09.55±0.39 09.76±0.28
90 09.48±0.41 09.83±0.38 10.18±0.32
Mean±SE 09.34±0.09 09.41±0.17 09.65±0.21
Packed Cell Volume (%)
0 27.48±1.34 26.06±1.00 26.98±1.48
30 26.41±1.40 28.75±1.30 28.57±0.89
60 28.01±1.50 27.86±1.55 30.10±1.12
90 28.49±1.30 28.91±1.19 29.91±1.23
Mean±SE 27.48±0.38 27.89±0.65 28.88±0.72
Serum Blood Urea Nitrogen (mg/dl)
0 17.06±1.35 16.95±2.03 16.91±0.95
30 16.38±1.07 17.21±1.12 16.43±1.48
60 18.61±1.28 17.35±1.65 16.65±1.12
90 16.90±1.22 16.06±1.28 16.58±1.63
Mean±SE 17.23±0.48 16.89±0.28 16.39±0.18
Serum Total Protein (g/dl)
0 6.58±0.18 6.56±0.26 6.88±0.15
30 6.86±0.23 6.71±0.19 7.03±0.19
60 6.65±0.18 6.93±0.19 7.20±0.10
90 6.83±0.22 6.95±0.19 7.26±0.12

b b aMean±SE 6.73±0.06 6.78±0.09 7.09±0.08
Serum Albumin (g/dl)
0 3.10±0.18 3.08±0.23 3.21±0.14
30 3.15±0.15 2.90±0.12 3.38±0.16
60 2.95±0.11 3.18±0.14 3.18±0.18
90 3.23±0.32 3.40±0.12 3.45±0.11
Mean±SE 3.10±0.05 3.14±0.10 3.30±0.06
Serum globulin (g/dl)
0 3.48±0.28 3.48±0.24 3.66±0.24
30 3.71±0.28 3.81±0.22 3.65±0.12
60 3.70±0.20 3.75±0.28 4.01±0.20
90 3.60±0.21 3.55±0.12 3.81±0.16
Mean±SE 3.62±0.05 3.64±0.07 3.78±0.08

a,bNote: means with different superscript within in a row differ 
significantly (P<0.05)
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(Ethylene Diamine Tetra Acetic acid) containing vial and 

analysis was carried out with the help of haemoanalyser. 

For blood serum (blood urea nitrogen, total protein, 

albumin, and globulin) analysis, blood was collected in 

plain vial (without EDTA) and serum was separated and 

stored in deep freeze at -20 °C for further analysis. The 

blood biochemical parameters were analyzed using 

commercial kits on auto analyzer (Model FALCON 260). 

Nutrient digestibility trial was conducted for seven days at 

the end of experiment. The record of feed offered, feed 

leftover, feed intake, faeces voided was maintained for 24 

Hrs. The feed samples viz., concentrate mixture, dry 

fodder, green fodder fed during trial were analyzed for 

proximate principles as per AOAC (1995). The obtained 

data was analyzed by using Complete Randomised Design 

(CRD) as per Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

 The values of Haemoglobin (Hb) increased as the 

age of animal increased in all the three groups; the values 

were well  within normal  physiological  range 

(Bhattacharya, 2011). The overall mean Hb values were 

marginally higher in Moringa oleifera fed group but were 

statistically non-significant (Table 3). The present study 

findings are supported by findings of Yusuf et al. (2018) 

who reported that Hb concentration is not significantly 

influenced by Moringa oleifera leaf meal inclusion. 

However, Asaolu et al. (2012) and Bebekar and Badalbagi 

(2015) reported that values of Hb were significantly 

higher. The values of Packed Cell Volume (PCV) increased 

as the age of animal increased in all three groups; values 

were well  within normal  physiological  range 

(Bhattacharya, 2011). The overall mean PCV values of T , 0

T  and T  were observed to be 27.48±0.38, 27.89±0.65 and 1 2

28.88±0.72%, respectively which indicate that values of 

PCV was higher in Moringa oleifera fed group but 

statistically non-significant (Table 3). The present study 

findings are in accordance with Yusuf et al. (2018).  The 

present study findings are not in accordance with Asaolu et 

al. (2012) and Bebekar and Badalbagi (2015) who reported 

significant increase in PCV values in goats fed with 

Moringa as compared to control group. The values of BUN 

were within normal physiological range (Swenson, 2004). 

The overall mean BUN values were somewhat less in 

Moringa oleifera feeding group but it is non-significant 

(Table 3). The inclusion of MOLM in concentrate diet did 

not have any adverse effect on BUN. The present study 

findings disagrees with results observed by Yusuf et al. 

(2018) who reported that blood urea concentration was 

significantly higher in bucks which were offered MOLM-

based diets. The values of Total Protein (TP) were recorded 

higher as the age of animal increased in all the three 

groups; the values were well within physiological range 

(Bhattacharya, 2011). Monthly values of T , T  and T  were 0 1 2

observed significantly different among treatments groups 

and the overall mean TP values were significantly higher in 

Moringa oleifera feeding group (Table 3). So the inclusion 

of MOLM in concentrate diet did not have any adverse 

effect on blood TP. The present study findings are 

supported by Bebekar and Badalbagi (2015) who reported 

that total protein was recorded positively significant 

(P<0.05) in treatment group than control. The values of 

albumin increased as the age of animal increased in all 

Table 1

Formulation of concentrate mixtures for experimental animals

Ingredient T  T  T20 1

 (Stall feeding with (Stall feeding with dry (Stall feeding with dry
 dry and green fodder + and green fodder +concentrate and green fodder+concentrate
 concentrate mixture) mixture (10% cotton seed mixture (20% cotton seed cake in
  cake in concentrate mixture concentrate mixture was
  was replaced by MOLM) replaced by MOLM)

Maize 40 40 40

Wheat bran 11 11 11

Groundnut cake 11 11 11

Cotton seed cake 20 18 16

Moringa oleifera leaf meal - 02 04

Tur chunni 17 17 17

Salt 0.5 0.5 0.5

Mineral + Vitamin mix 0.5 0.5 0.5

Total 100 100 100
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three groups; the values were well within physiological 

range (Bhattacharya, 2011). Monthly values of T , T  and T  0 1 2

did not differ significantly. Overall mean albumin values 

were higher in Moringa oleifera feeding group but 

statistically these values were not significant (Table 3). 

The inclusion of MOLM in concentrate diet did not have 

any adverse effect on blood albumin concentration. The 

values of globulin increased as the age of animal increased 

in all three groups; the values were well within 

physiological range (Bhattacharya, 2011). Monthly values 

of T , T  and T  did not differ significantly but the overall 0 1 2

mean globulin values of T , T  and T  were higher in 0 1 2

Moringa oleifera feeding groups (Table 3). Inclusion of 

MOLM in concentrate diet did not have any adverse effect 

on blood globulin.

 The average digestibility coefficient for dry matter 

(%) did not differ significantly among treatment groups 

(Table 2). However, the present study findings agree with 

the findings of Oyedele et al. (2016) and Sultana et al. 

(2015) who reported that the dry matter digestibility of 

goats was significantly (P<0.01) higher in Moringa foliage 

diet than in other experimental diet groups. The 

digestibility coefficient of organic matter (%) was 

recorded as 72.33± 0.24, 72.83±0.08 and 72.26±0.55 in 

treatment groups T , T  and T , respectively (Table 2). The 0 1 2

present results did not agree with in-vivo digestibility 

findings reported by Naula et al. (2006) and Tona et al. 

(2013) who indicated the significant increase in 

digestibility of organic matter of feed containing moringa 

Table 2

Details of digestibility coefficients of nutrients

Parameters  Treatment Groups

 T T T0 1 2

Digestibility coefficients of nutrients (%)

Dry matter digestibility (%) 68.32±0.28 68.71±0.09 69.20±0.61

Organic matter digestibility (%) 72.330.24 72.83±0.08 72.26±0.55

Crude protein digestibility (%) 70.90±0.25 71.15±0.17 72.11±0.58

Ether extract digestibility (%) 73.360.24 72.73±0.18 72.16±0.56
b b aCrude fibre digestibility (%) 43.770.63 45.56±0.13 47.98±1.04

Nitrogen free extract digestibility (%) 82.62±0.15 81.95±0.06 81.79±0.36

Feed intake (gm/day)

Concentrate mixture 193.91±8.55 201.16±9.52 205.78±10

Roughages (Green+Dry) 375.21±8.12 389.70±9.72 396.71±10.81

Total dry matter intake (TDMI) 569.11±16.57 590.85±19.15 602.50±20.79

a,bNote: means with different superscript within in a row differ significantly (P<0.05)

Table 3
Details of haemato-biochemical parameters of experimental sheep

Days  Treatment

 T T T0 1 2

Haemoglobin concentrations (g/dl)
0 09.08±0.41 09.11±0.36 09.18±0.34
30 09.43±0.41 09.15±0.34 09.50±0.33
60 09.40±0.49 09.55±0.39 09.76±0.28
90 09.48±0.41 09.83±0.38 10.18±0.32
Mean±SE 09.34±0.09 09.41±0.17 09.65±0.21
Packed Cell Volume (%)
0 27.48±1.34 26.06±1.00 26.98±1.48
30 26.41±1.40 28.75±1.30 28.57±0.89
60 28.01±1.50 27.86±1.55 30.10±1.12
90 28.49±1.30 28.91±1.19 29.91±1.23
Mean±SE 27.48±0.38 27.89±0.65 28.88±0.72
Serum Blood Urea Nitrogen (mg/dl)
0 17.06±1.35 16.95±2.03 16.91±0.95
30 16.38±1.07 17.21±1.12 16.43±1.48
60 18.61±1.28 17.35±1.65 16.65±1.12
90 16.90±1.22 16.06±1.28 16.58±1.63
Mean±SE 17.23±0.48 16.89±0.28 16.39±0.18
Serum Total Protein (g/dl)
0 6.58±0.18 6.56±0.26 6.88±0.15
30 6.86±0.23 6.71±0.19 7.03±0.19
60 6.65±0.18 6.93±0.19 7.20±0.10
90 6.83±0.22 6.95±0.19 7.26±0.12

b b aMean±SE 6.73±0.06 6.78±0.09 7.09±0.08
Serum Albumin (g/dl)
0 3.10±0.18 3.08±0.23 3.21±0.14
30 3.15±0.15 2.90±0.12 3.38±0.16
60 2.95±0.11 3.18±0.14 3.18±0.18
90 3.23±0.32 3.40±0.12 3.45±0.11
Mean±SE 3.10±0.05 3.14±0.10 3.30±0.06
Serum globulin (g/dl)
0 3.48±0.28 3.48±0.24 3.66±0.24
30 3.71±0.28 3.81±0.22 3.65±0.12
60 3.70±0.20 3.75±0.28 4.01±0.20
90 3.60±0.21 3.55±0.12 3.81±0.16
Mean±SE 3.62±0.05 3.64±0.07 3.78±0.08

a,bNote: means with different superscript within in a row differ 
significantly (P<0.05)
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leaves. The digestibility coefficient of crude protein (%) 

did not differ significantly among treatment groups (Table 

2). The crude protein digestibility increased linearly with 

increasing level of Moringa foliage in the diet. The 

digestibility coefficient of ether extract (%) did not differ 

significantly among treatment groups. The digestibility 

coefficient of crude fibre (%) differed significantly among 

treatment groups which may be due to improvement in the 

healthy microflpra of rumen. The digestibility coefficient 

of nitrogen free extract (%) was recorded as 82.62±0.15, 

81.95±0.06 and 81.79±0.36 in treatment groups T , T  and 0 1

T , respectively (Table 2). The present study findings agree 2

with the findings of Tona et al. (2014), Sultana et al. 

(2015), Akinyemi et al. (2010) and Oyedele et al. (2016).

CONCLUSIONS

 Moringa oleifera leaf meal (MOLM) can be used as 

replacement for cotton seed cake in concentrate mixture 

upto 20% in diet, as it is cheaper than cotton seed cake and 

with low cost of feeding and has no adverse effect on 

digestibility of nutrients and haematobiochemical 

parameters of sheep.
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ABSTRACT

 Antimicrobials, especially antibiotics are used throughout the world, across a diverse array of extensive and intensive livestock production 
systems. For ensuring prudent use of antimicrobials as a disease control measure on dairy farms, research is needed to study the consultation pattern 
and follow up practices in case of ailments of livestock taken by the dairy farmer empirically. The study revealed that Veterinary Doctor was ranked 
the most credible source by dairy farmer as far as treatment was concerned followed by paravet using Rank Based Quotient method. The prescribed 
antimicrobial dose was completed by 93.74 percent dairy farmers. Majority (96.85%) of dairy farmers go for allopathic treatment frequently. 
Empirical research on the pattern of antimicrobial use is a vital aspect for designing measures to tackle this growing problem of antimicrobial 
resistance.

Keywords: Antimicrobials, Consultation pattern, Dairy farmer, Milk production
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 Antimicrobial Resistance (AMR) is a major health 
problem, especially in developing countries like India, due 
to easy availability and higher consumption of medicines 
leading to higher incidence of inappropriate usage of 
antibiotics thereby greater level of resistance. The use of 
antimicrobials in livestock production is coming under 
growing criticism (Peter et al., 2018). There are increasing 
reports of resistance to antimicrobial drugs used in 
veterinary medicine and also, concerns about the threat 
that may pose to both animal and human health, through 
the selection of resistance. Antimicrobial residues have 
been found in milk and milk represents a source where 
resistant bacteria can enter the human food chain 
(Uninkrishnan et al., 2005). In the above context, the study 
was undertaken to understand the way dairy farmers 
follow the treatment instructions and the measures taken 
by them in case of disease occurrence which is of 
paramount importance.

MATERIALS AND METHODS

Sampling and data collection

 The study was conducted in Punjab state which has 
been selected purposively keeping in view the highest milk 
productivity and per capita availability of milk (BAHS, 
2015). Further, three districts (Ludhiana, Amritsar, 
Pathankot) were chosen randomly. From each district, 2 
blocks were selected randomly and from each selected 
block, 2 villages were selected randomly. Thus study was 
conducted in 12 villages. From each village, 15 dairy 
farmers possessing at least 2 milch animals were selected 
using stratified random sampling method constituting a 
total sample size of 180. A semi-structured interview 

schedule was developed which included a number of 
closed and open ended questions to gather information on 
antimicrobial usage in milk production. Descriptive 
research design was followed for the study. Primary data 
was collected in the month of January-March, 2017 from 
180 dairy farmers as the respondents for the study. The data 
was analyzed using statistical tools such as Frequency, 
Percentage, Weighted Mean, and Rank Based Quotient to 
draw meaningful conclusions from the study.

RESULTS AND DISCUSSION

Consultation pattern by dairy farmer

 The respondents were asked how did they approach 
when their livestock gets sick, i.e. whom they consulted for 
treatment and the way treatment process was carried out. 
Out of total respondents, 52 percent of dairy farmers 
reported they call the veterinarian whereas 19 percent 
reported they consulted the paravet immediately in case of 
ailments in cattle (Table1). Out of those 16 percent dairy 
farmers preferring initial self-medication followed by 
consulting the Veterinary Doctor, majority were 
progressive farmers who were able to treat the commonly 
occurring diseases by themselves and in severe cases 
consulted the veterinarian. Economically poor farmers 
reported that they could not afford the services of 
veterinarian; hence they were going for self-medication 
initially with the help of indigenous technical knowledge 
(ITK) measures and left over medicines. They consulted 
veterinarian only when their animal is in severe condition 
of disease. None of the dairy farmers were going for 
exclusive self-medication which is a healthy sign which 
can be attributed to large number of veterinary institution 
and infrastructural facilities available in Punjab. Earlier 
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