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while heterochromatin was peripherally located and 
euchromatin was centrally located in dog (Fig. 2). Mehta et 
al. (2013) described that in case of pig the heterochromatin 
was confined towards periphery except the nuclear pore 
area and was less in amount as compared to the 
euchromatin. The cytoplasm showed very few large sized 
electron dense granules in horse (Fig. 1) however granules 
were smller in size in dog (Fig. 2). Hammer and Weber 
(1974) noticed pleomorphic granules in cow monocytes. 
The mitochondria were comparatively larger in size in 
horse (Fig. 1) however vacuoles were numerous in dog 
(Fig. 2). Sonoda and Marshak (1970) described that cow 
monocyte showed large homogeneous gray substance, 
which appeared to be mitochondria and other small ones, 

which were enclosed by membrane and correspond to 
azurophilic particles. Yamada (1970) reported that had 
large number of mitochondria and endoplasmic reticulum 
in the cytoplasm. Singh et al. (1997) reported that the 
camel agranulocytes had large number of mitochondria 
and vesicles. Salakij et al. (2005) stated that black bear 
with several mitochondria and pseudopodia. Gupta and 
Singh (2008) observed that Short strands of rough 
endoplasmic reticulum were numerous in the cytoplasm. 
The mitochondria of different sizes were commonly seen. 
Sakulwira et al. (2008) reported that under electron 
microscope, the cytoplasm contained mitochondria and 
endoplasmic reticulum.
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Fig. 2. Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Fig. 1. Transmission electron photomicrograph of monocyte of horse 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 33200
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ABSTRACT

 The present experimental study was undertaken on eighteen (18) Holstein Friesian (HF) crossbred cows for a period of ninety days in well 
organised HF crossbred cattle farm at KVK, Baramati, Dist-Pune, Maharashtra. The selected cows were allotted randomly to three groups, six in each 
group. The control group (T ) was maintained without replacement of green maize by sugarcane top silage, while in treatment group the green maize 0

was replaced with sugarcane top silage on the basis of Dry Matter (DM) @ 50 and 75 %, for T  and T  groups, respectively. The experimental cows 1 2

were offered pelleted concentrate feed along with jowar kadbi as routine practice of farm. The average daily milk yield of experimental HF cows 
ranged from 16.73 (T ) to 19.71 (T ) kg per cow and found statistically significant. However, Fat Corrected Milk (FCM) (4% fat) yield ranged from 2 0

16.85 (T ) to 20.30 (T ) kg per cow and results indicated significant effect. The average milk fat, milk protein, and solid not fat were analysed and were 2 0

not found to differ significantly among groups. Thus, in present study the inclusion of 50% of sugarcane top silage in the diet of lactating Holstein 
Friesian crossbred cows showed no deleterious effect on milk production and milk composition.

Keywords: Holstein Friesian crossbred cows, Milk composition, Milk yield, Sugarcane top silage
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 In order to mitigate the shortage of feeds and fodder 
and to make animal production viable and profitable, 
ruminants receive most of their dietary needs from native 
grasses, crop residues and industrial by-products. The 
sugarcane top is a major by-product of the sugar industry. It 
is generally highly palatable and its voluntary consumption 
is good when they are chaffed and fed. However, urea 
treated sugarcane top increased the digestibility of dry 
matter and total digestible nutrients intake of sugarcane 
forage. Thus, the main objective of this research work was 
to increase the nutritive value of sugarcane top and 
determine the best amount of treated sugarcane top silage 
to replace maize fodder in feeding of ruminants under field 
condition.

MATERIALS AND METHODS

 The present experimental study was undertaken on 
eighteen (18) Holstein Friesian (HF) crossbred cows for a 
period of ninety days. The selected HF crossbred cows 
were allotted randomly to three groups, six in each group. 
The selected cows were in mid lactation and the average 
daily milk yield was 18.62 kg/day/animal. The control 
group (T ) was maintained without replacement of green 0

maize by sugarcane top silage, while in treatment group 
the green maize was replaced with sugarcane top silage on 
dry matter basis @ 50 and 75 %, for T  and T  groups, 1 2

respectively. The experimental animals were offered 
pelleted concentrate feed along with jowar kadbi as routine 
practice of farm. The sugarcane top silage was prepared by 
chopping sugarcane top and ensiling in silage unit with 
1.0% urea, 0.5% of common salt and 1% of mineral 
mixture on dry matter (DM) basis. The silage unit was 

opened 60 days after ensiling, and silage was fed to 
experimental animals. The experimental animals were fed 
different quantity of sugarcane tops silage of 50 and 75% 
substituted for maize. All the HF cows were fed 
concentrate mixture to meet 1/3rd of dry matter 
requirement. The weighed quantity of prepared sugarcane 
top silage was fed to each experimental animal for the 
period of 90 days.

 The milk yield of each HF cow was recorded every 
day, both morning and evening for the whole experimental 
period of 90 days and the total milk yield was calculated. 
The weekly (average) milk yield was calculated and 
converted to FCM as per the formula: 4% FCM= 0.4 (Total 
milk in kg) + 0.15 (Total fat %) given by Gains (1928). 
Weekly milk samples were collected and composite 
samples were analysed for fat, protein, and SNF by 
complete Milk Analyser (FOSS MilkScanTM Minor). The 
data collected from the entire experiment were subjected 
to statistical analysis by as per the standard method of 
Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

 The weekly average daily milk yield and milk 
composition of experimental animals are presented in 
Table 1. The average daily milk yield of experimental 
animals was observed as 19.71±0.03, 19.66±0.05, 
16.73±0.04 kg of per HF cow in T , T  and T  group, 0 1 2

respectively. The T  and T  group’s milk yield was 0 1

statistically similar, but T  showed significantly lowered 2

milk production among the experimental group. The 
decreased production of milk in treatment groups T  with 2

75% of replacement might be due to low energy in 
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sugarcane top compare to maize fodder. The present study 
is in agreement with Naseeven (1988), Suksombat and 
Junpanichcharoen (2005), Alemzadeh and Noroozy 
(2006); Noroozy and Alemzadeh (2006) and Karbhari et 
al. (2007). The average fat corrected milk yield (FCM) for 
T , T  and T  groups were calculated as 20.30±0.98, 0 1 2

20.10±0.13, 16.85±0.07 kg, respectively and found that it 
was significantly different. Thus, experimental animals in 
group T  with replacement of maize silage @ 50 % at this 1

level indicated the non significant effect on FCM. 
Huhtanen et al. (2003) reported similar results. Karbhari et 
al. (2007) also observed similar findings and reported that 
the milk yield and daily fat corrected milk yield reduced 
only marginally in cows fed sugarcane top silage.

 The milk protein, milk fat and SNF content did not 
differ significantly between treatment and control group 
(Table 1). The results of analysis of milk composition in 
present study with respect to the fat per cent, solid not fat 
(SNF), average milk protein values are in agreement with 
findings of Hanafy et al. (2000), Suksombat and 
Junpanichcharoen (2005) and Noroozy and Alemzadeh 
(2006).

 Thus, the result of present study indicated that, 
replacement of green maize by sugarcane top silage in the 
diet of lactating HF crossbred cattle @ 50% had no 
significant effect on milk yield and did not show any 
adverse effect on milk parameters like milk fat, milk 
protein, and solid not fat.
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Table 1

Details of milk yield, milk composition of experimental HF crossbred Cows

Parameters T                                      T  T0 1 2

 (Concentrate (Concentrate mixture (Concentrate mixture
 mixture + Maize Silage + 50% Maize Silage + 25% Maize Silage
 + jowar kadbi) + 50% sugarcane top + 75% sugarcane top
  silage + jowar kadbi) silage + jowar kadbi)

a a bMilk Yield (kg) 19.71±0.03 19.66±0.05 16.73±0.04
a a bFat corrected milk(kg) 20.30±0.98 20.10±0.13 16.85±0.07

Milk Protein (%) 3.21±0.04 3.20±0.04 3.12±0.02
Solid Not Fat (%) 8.27±0.02 8.47±0.04 8.27±0.02
Milk Fat (%) 4.18±0.03 4.14±0.04 4.05±0.02

a, bmeans with different superscripts in a row differ significantly (P<0.05)
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ABSTRACT

 Present experiment was conducted on sixty Murrah buffalo divided into three groups: lactating, involution stage/dry and pregnant stage (non-
lactating early pregnant stage, non-lactating mid pregnant stage and non-lactating late pregnant stage). Alveolar lumen was filled with electron dense 
protein (casein micelle) and lipid droplets. It was noted that the amount of secretary 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. In non-lactating non-pregnant stage, 
small lumen had no secretory material, but desquamated cells were observed in alveolar lumen. In non-lactating late pregnant stage, the alveolar 
lumen was filled with secretory material, which consisted of electron dense predominant granular protein material and large lipid droplets of 
intermediate electron density between them.

Keywords: Alveolar lumen, Casein, Lactating, Lipid droplet, Non-lactating, Secretory material
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 As per animal genetics training resource, Murrah 
buffalo is the finest genetic material of milk producing 
buffalo in the world. Nature and amount of secretory 
material in the alveolar lumen reflexes the physiological 
stages of mammary gland parenchyma (alveoli and duct) 
and lactation stage. Alteration of the functional and 
physiological stages is the basis of continuous and 
constant milk secretion assurance. Further, there is a 
positive correlation between glandular parenchyma area 
and milk production (Cedar et al., 2012). Oxytocin 
stimulates contractility of the myoepithelial cells that 
surround mammary alveoli responsible for the ejection of 
milk in the alveolar lumen. The mammary gland was an 
excellent model for studying the ‘stem/progenitor’ cells 
because of repeated expansion and renewal (Jamie et al., 
2015). Due to scanty literature, present experiment was 
undertaken.

MATERIALS AND METHODS

 The present study was conducted on mammary gland 
of sixty Murrah buffaloes to know the histoarchitecture of 
mammary alveolar lumen and myoepithelial cells. The 
normal mammary gland samples of naturally dead 
buffaloes were collected from dairy farms nearby Nagpur 
district of Maharashtra and Durg, Rajnandgoan and Raipur 
Districts of Chhattisgarh. These samples were categorized 
into two groups as lactating and non-lactating/dry by 
ascertaining the stage of lactation, dry period and 
pregnancy period. Lactating stage was further divided into 
five subgroups with six samples in each: Colostrum stage/ 
phase, three months of lactation, five months of lactation, 
seven months of lactation, ten months of lactation. Non-
lactating group was divided into involution and pregnant 
stage, involution stage was further divided into non-

lactating non-pregnant stage (upto one month) and non-
lactating non-pregnant stage (from one to two month), and 
pregnant stage was divided into non-lactating early 
pregnant stage, non-lactating mid pregnant stage and non-
lactating late pregnant stage with six samples in each.  For 
histological study, the tissue samples of 3-5 mm thickness 
were collected in ice box and brought to the laboratory.  
These samples were fixed in 10% neutral buffered 
formalin, processed for routine paraffin block making 
technique and 4 to 7 µm thick sections were cut and stained 
with Haematoxylin and Eosin, Masson Trichrome as well 
with Toluidine blue as per the procedure described by 
Singh and Sulochana (1996). The stained sections of 
mammary glands were observed under Nikon Eclipse 80i 
microscope and measurements of diameters of alveolar 
lumen and nuclei of myoepithelial cells were carried out 
and analysed as per Snedecor and Cochron (1980).

 For ultrastructural studies, tissue samples were 
processed as per Bozzola and Russell (1998) and 
ultrastructure and status of secretory material present in 
the alveolar lumen and ultrastructure of myoepithelial 
cells was recorded. The electron microscopic work was 
done at Ruska Laboratory, College of Veterinary Science, 
SVVU, Rajendra Nagar, Hyderabad, India.

RESULTS AND DISCUSSION

Histology: There was a highly significant statistical 
difference in the diameter of alveolar lumen in different 
stages of lactation (Table 1). The diameter of alveolar 
lumen in non-lactating non-pregnant animal reduced upto 
two months. However, in non-lactating early to late 
pregnant stage, a linear increase in the diameter of alveolar 
lumen was observed (Table 1). A highly significant 
statistical difference was noted in diameter of alveolar 
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