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Abstract

The present study was conducted in Ganjam district, Odisha, India, from April to October 2017 to evaluate the effect of OMFED
concentrate feed supplementation on milk yield and composition of crossbreed cows (Bos taurus) maintained under organized
and unorganized dairy production systems. Balanced nutrition plays a crucial role in enhancing dairy productivity, particularly in
Crossbreed cattle with higher genetic potential for milk production. The investigation aimed to assess whether scientifically
formulated concentrate feeding improves milk output and quality parameters under field conditions. Primary data were collected
from 50 Crossbreed cows selected from Govindnagar, Lochapoda, Panchama, Suramani, and TATA Colony villages under the
blocks of Rangeilunda, Kukudakhandi, Chatrapur, and Soroda in Ganjam district. The animals were divided into two similar
groups according to body weight (300-350 kg) and age (3—6 years). 25 cows were kept in the control group and given the usual
feed. The other 25 cows from Alakash Dairy Farm were placed in the treatment group and were given OMFED concentrate feed
as an extra supplement. The results showed that cows in the treatment group produced more milk than those in the control group.
There were also improvements in milk quality, including higher fat and SNF levels. The analysis confirmed that these increases
were significant (p < 0.05). The better performance may be due to improved nutrition, more efficient use of feed and proper
management, which agrees with earlier studies on concentrate feeding in dairy cows. The results show that OMFED feed can
improve both milk yield and quality in crossbred cows under farm conditions. Using balanced concentrate feeding can help
farmers increase income and support steady milk production in Odisha.
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1. Introduction

Modern domestic cattle trace their origin to a lost wild taurine (Bos taurus) cattle [1, 2]. Historical records suggest
animal called the aurochs (Bos primigenius). This large ani-  that the last aurochs died in Poland in 1627, marking its lost.
mal once lived across North Africa, Asia and Europe. It is Evidence from fossils and archaeological studies shows that
considered the ancestor of both indicine (Bos indicus) and cattle were first domesticated during the Neolithic period
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around 6400 BC, making them one of the earliest animals kept
by humans for milk and other uses [2].

Crossbreeding uses a natural advantage called hybrid vigor,
where the offspring perform better than their parents on av-
erage [3]. This happens when animals from different breeds
are mated, leading to better growth, reproduction, adaptability
and higher milk yield. In dairy farming, crossbreeding is
commonly used to increase milk production, especially in
tropical and subtropical areas. Local breeds can tolerate harsh
climates but usually produce less milk [4, 5]. By mixing them
with high-yielding foreign breeds, farmers have been able to
improve milk production and overall dairy farming systems in
many developing countries [2].

In India, planned crossbreeding programs started in the
1950s to boost milk production across the country. Mainly
Indigenous cattle were crossed with foreign breeds like Hol-
stein Friesian and Jersey to improve their milk yield [6, 7]. As
a result, several well-known crossbred varieties such as
Frieswal, Karan Fries, Jersind, Phule-Triveni, Sunandini, and
Vrindavani, were developed. These crossbreds showed better
milk production compared to many native breeds [7]. Cross-
breeding is useful because it brings together the good qualities
of both types—Ilocal cattle contribute better tolerance to cli-
mate and resistance to diseases, while foreign breeds add
higher capacity of milk production [8, 9]. Because of these
advantages, crossbreeding continues to play an important role
in improving dairy farming and supporting the livelihoods of
rural farmers in developing countries [10].

India has the largest dairy herd in the world and is the top
producer of milk. As per the Basic Animal Husbandry Statistics
report of the Department of Animal Husbandry and Dairying,
milk production increased regularly from 146.3 million tonnes
in 2014-15 to 187.7 million tonnes in 2018-19 [11]. During the
same period, the average availability of milk per person also
rose from 322 grams per day to 394 grams per day [11]. In 2019,
India had about 302.79 million bovines, including 192.49 mil-
lion cattle and 145.12 million dairy cows. Among these, in-
digenous cattle numbered 142.11 million, while crossbred and
exotic cattle were about 50.42 million [11]. These numbers
show that crossbred cattle are becoming increasingly important
in improving milk production in the country.

Odisha has about 4.6% of India’s total livestock population
[11]. However, the number of dairy cattle in the state de-
creased from 11.6 million in 2012 to 9.9 million in 2019,
showing a drop of around 15%. Even with fewer cattle, milk
production in Odisha has steadily increased, rising from 1,903
thousand tonnes in 2014-15 to 2,311 thousand tonnes in
2018-19 [11]. This growth may be due to the use of better
breeds, improved feeding methods, and proper dairy man-
agement practices. Dairy farming in Odisha mainly depends
on cattle, and districts like Ganjam play an important role in
supporting milk production and providing income to rural
households.
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Table 1. Basic Animal Husbandry Statistics Per capita availability
(gm/day).

Per capita availability

Year Milk Production (MT)

(gm/day)
2014-15 146.3 322
2015-16 155.5 337
2016-17 165.4 355
2017-18 176.3 375
2018-19 187.7 394

Source: BAHS. DAHD & F, Gol. (2019)

Table 2. Basic Animal Husbandry Statistics Milk production (‘000
Tones) in Odisha.

Milk production (‘000 Tones) in Odisha

Year Milk production (‘000 Tonnes)
2014-15 1903
2015-16 1903
2016-17 2003
2017-18 2088
2018-19 2311

Source: DAHD & F, Ministry of agriculture and farmers welfare,
Gol, (2019)

1.1. Organized Dairy Farm

In India, dairy farming is generally divided into organized
and unorganized systems. Organized dairy farms follow proper
methods for housing, feeding, breeding, and health care of
animals [9]. Good sheds with proper ventilation, cleanliness,
and regular removal of waste help keep animals healthy and
productive. Milking is done in a clean manner, often using
machines, to maintain hygiene. Farmers also follow preventive
measures like vaccination and artificial insemination. Animals
are given balanced feed, including green fodder, dry fodder,
silage, and concentrate, along with clean drinking water. In
such farms, proper feeding, good breeding practices, and strong
disease control are the main factors that help improve milk
production and overall performance of dairy cattle [5].


http://www.sciencepg.com/journal/ajset

American Journal of Science, Engineering and Technology

http://www.sciencepg.com/journal/ajset

Figure 1. Organized dairy farm.

1.2. Unorganized Dairy Farm

On the other hand, unorganized dairy farms are mostly
small-scale and have limited facilities and management.
Animals are often kept in poor housing conditions and are fed
unbalanced diets, mainly made up of crop by-products like
broken rice, rice bran, pulse chuni, rice polish, and paddy
straw. Milking is usually done by hand and not always under
clean conditions. Veterinary care is not regular and is often
taken only when needed. Milk is usually sold through local
vendors who collect it from villages and supply it to house-
holds or sweet shops. Due to poor feeding, lack of proper
health care, and weak management practices, milk production
and overall productivity remain low in such systems [12].

With the growing demand for milk and milk product its
need to increase farmers’ income, better feeding practices
have become more important. Providing concentrate feed
helps meet the nutritional needs of animals, especially for the
crossbred cows that produce more milk [13]. Therefore, it is
necessary to carefully compare organized and unorganized
dairy farms, particularly in terms of feeding methods and
overall management practices, to understand how productiv-
ity can be improved.

Ganjam district of Odisha is an area where many rural
families depend on dairy farming for their livelihood. To
improve milk production, it is important to study how better
feeding methods, especially the use of concentrate feed, affect
crossbred cows under different farming systems. This study
was carried out to understand how feed supplementation and
management practices influence milk yield and quality in
crossbred cattle raised in both organized and unorganized
dairy farms in Ganjam district.
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Figure 2. Unorganized dairy farm.

2. Materials and Methods

This study was conducted in four blocks of Ganjam dis-
trict—Rangeilunda, Kukudakhandi, Chatrapur, and So-
roda—from December 2016 to March 2017. Its purpose was
to examine how OMFED concentrate feed influences milk
yield and quality in Jersey crossbred cows of both organized
and unorganized dairy farming systems.

For this study, data were collected from 100 Jersey cross-
bred cows from different villages of Ganjam district, includ-
ing Govindnagar, Panchama, Lochapoda, Tata Colony, and
Suramani. Out of these, 50 cows were chosen for detailed
study, keeping their body weight (350-400 kg) and age (3-6
years) similar. These cows were then divided into two groups:
25 cows from organized dairy farms as the experimental
group and 25 cows from unorganized farms as the control
group.

Both groups were kept under their usual management
conditions and given a basic diet of chopped paddy straw,
green grass and mineral mixture. Along with this, OMFED
concentrate feed was provided for three months. The amount
of feed was adjusted based on each animal’s body weight and
milk production to keep the feeding uniform.

Milk yield was recorded daily, and samples were collected
carefully under clean and hygienic conditions. Before milking,
udders were thoroughly cleaned and dried. The first few
streams of milk from each quarter were discarded to avoid
contamination, and approximately 100 mL of milk was col-
lected directly into sterilized bottles, which were immediately
sealed and labelled for analysis. After completion of the
three-month feeding trial, milk samples were collected for
seven consecutive days for detailed compositional analysis.
Milk yield was measured using a calibrated measuring cyl-
inder.

Proximate parameters including fat percentage, sol-
ids-not-fat (SNF), and lactometer reading were determined
using a standard lactometer and milk testing apparatus. All
analytical procedures were conducted following standard
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dairy laboratory practices. The collected data were compiled
and statistically analysed using Student’s t-test to determine
the significance of differences between the organized and
unorganized dairy farm groups. Differences were considered
significant at the 5% probability level (p < 0.05).

3. Results

The present investigation carried out in Ganjam district
assessed milk yield and quality parameters of Jersey crossbred
cows reared under organized and unorganized dairy farming
systems. Clear and marginal differences were seen between
the two groups of cows.

Cows in unorganized dairy farms produced an average of
8.90 liters of milk per day. In comparison, cows in organized
farms produce a higher average of 12.59 liters per day (p <
0.05). This clear difference shows that better feeding, housing,
and proper management in organized farms help increase milk
production.

Differences were also seen in milk quality. Milk from un-
organized farms had an average fat content of 4.01 g/100 ml,
while organized farms showed a higher value of 5.16 g/100 ml.
In the same way, SNF content was 8.26 g/100 ml in unor-
ganized farms and 9.82 g/100 ml in organized farms.
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Figure 3. Milk yield of cross breed cows in unorganized and orga-
nized dairy farm for 90 days. Average milk yield is in litre/day.
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Figure 4. FAT content of milk in unorganized and organized dairy
Sfarm for 90 days. Average total fat is in g/ 100 ml milk.
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Figure 5. Solid not fat content of milk in unorganized and organized
dairy farm for 90 days. Average solid not fat is in g/ 100 ml milk.
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Figure 6. Lactometer reading of milk in unorganized and organized
dairy farm for 90 days. Average lactometer reading is in “C/ 100 ml
milk.

Lactometer readings, showing milk density and quality,
varied clearly between the organised and unorganised dairy
farms. The average LMR was 26.63 in unorganized farms
compared to 31.87 in organized farms. Overall, the findings
demonstrate superior milk yield and improved compositional
quality in organized dairy farms compared to unorganized
dairy production systems.
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Figure 7. Milk yield of unorganized and organized cross breed cows
for 7 days. Milk Yield is in Litre / day. Columns represent the mean
values and vertical bars SEM.
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Table 3. Milk yield of unorganised and organised cross breed cows (Day 1 to day 7). Average milk yield is litre/day (Mean + SEM). Numbers in
parentheses indicate sample size.

Category Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
. 9.06 +0.14 8.8+0.15 8.82+0.15 8.92+0.15 9.12+£0.15 8.82+£0.15 8.8+0.13
Unorganised
(25) (25) 25) 25) (25) 25) 25)
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
12.66 £0.11 12.44 +£0.14 12.5+0.12 12.66 +0.13 12.64 +£0.12 12.6 £0.12 12.68 £0.13
Organised (25) (25) (25) (25) (25) (25) (25)

Table 4. FAT content of unorganized and organized cross breed cows (Day 1 to day 7). Average total fat in g/ 100 ml milk (Mean + SEM).
Numbers in parentheses indicate sample size.

Category Day 1 Day 2 Day 3 Day 4 Day § Day 6 Day 7
. 4.05+0.08 3.80+0.09 4.46+0.27 4.04 £0.08 4.04+0.10 3.86+0.08 3.86 +0.09
Unorganised
(25) (25) (25) (25) (25) (25) (25)
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
5.12 +£0.04 5.21+0.03 5.15+0.08 5.19+0.03 5.18 £0.03 5.08 £0.03 5.19+0.03
Organised
reanse (25) (25) (25) (25) (25) (5) (25)
Hyboud Carrs
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Figure 9. SNF content of unorganized and organized cross breed
* Cows for 7 days. Solid not fat is in g/ 100 ml milk. Columns represent
the mean values and vertical bars SEM.
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Figure 8. Fat content of unorganized and organized cross breed
Cows for 7 days. Average total fat is in g/ 100 ml milk. Columns
represent the mean values and vertical bars SEM.

Table 5. Solid not fat content of unorganized and organized cross breed cows (Day 1 to day 7). Average solid not fat in g/ 100 ml milk. (Mean +
SEM), Numbers in parentheses indicate sample size.

Category Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
. 8.25+0.07 8.19 +£0.07 8.35+0.08 8.22+0.05 8.28 £0.05 8.25+0.05 8.26 +0.06
Unorganised
(25) (25) (25) (25) (25) (25) (25)
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Organised 9.75 +£0.06 9.87+0.05 9.85+0.06 9.79 £ 0.05 9.84 +0.05 9.81 +£0.05 9.83 £0.06
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Category Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

(25) (25) (25) (25) (25) (25) (25)

Table 6. Lactometer reading of unorganized and organized cross breed cows (Day 1 to day 7). Average lacto meter reading in °C / 100 ml milk
(Mean £ SEM). Numbers in parentheses indicate sample size.

Category Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
. 26.56 +0.27 26.56 +0.27 26.6 +£0.21 26.46 +0.24 26.72 +0.23 26.76 +0.22 26.8 +£0.27
Unorganised
(25) (25) (25) (25) (25) (25) (25)
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
31.62+0.25 32.02+0.22 32.02+0.24 31.72+0.21 31.92+0.20 31.92+0.20 31.9+0.24
Organised

(25) (25) (25) (25) (25) (25) (25)

feeding practices help increase milk fat levels as documented

by Prasad [16]. Similar fat values have been reported for
Hyvbrid Covr: crossbred cows in different studies. [17]. Milk fat mainly
depends on the breed of the animal, stage of lactation, and the
quality of feed given. [5].

Lactometer readings were higher in organized farms (31.87)
than unorganized farms (26.63), showing better milk quality,
as higher readings are linked with more solids in milk [17].

The SNF content in this study was higher in organized
farms (9.82 g/100 ml) than in unorganized farms (8.26 g/100
ml), showing better milk quality. Similar findings (Verma and
Singh) [15], have been reported in other studies. SNF includes
important nutrients like lactose, proteins, and minerals, and its
level depends on the animal’s diet and breed [18].

The breed of an animal strongly affects how much milk it
gives and its composition. Kennedy [19]. Better breeds pro-
duce more milk with higher protein, lactose, and fat. In India,
crossbreeding has helped improve milk production by com-
bining the hardiness of local cattle with the high-yield ability
of foreign breeds [10].

Milk is recognized globally as a rich source of essential Milk and milk products are easy to digest and provide
nutrients, providing approximately 8.4 g protein, 8.4 g fat, and important nutrients like amino acids, vitamins, and minerals
155 keal of energy per capita per day during 20092011 [14]. needed for growth [15, 20]. This study shows that organized
The higher milk production in organized farms (12.59 L/day) ~ dairy farms, with proper feeding and good management
compared to unorganized farms (8.90 L/day) may be due to practices, are more effective in producing higher quantity and
better feeding, good breeding care, proper housing, and reg-  better-quality milk.
ular veterinary support. Studies have also shown that ac- Ganjam district has good climate conditions and growing
cording to Dobson [8], improved nutrition and proper man- demand for milk, offering strong scope for dairy development.
agement help increase milk production. Providing balanced ~ BY improving awareness, promoting commercial farming,
feed and following scientific feeding practices play an im-  and involving youth with government support, milk produc-
portant role in improving dairy performance [4, 13]. tion and rural income can be increased further.

The higher fat content (5.16 g/100 mL) seen in organized
farms is similar to Verma and Singh [15], which also found
more fat in milk from well-managed farms than in unor-

ganized ones (3.29%). Other research has shown that better The study shows that organized dairy farming improves

Figure 10. Lactometer reading of unorganized and organized cross
breed cows for 7 days. Average lacto meter reading is in ‘C / 100 ml
milk. Columns represent the mean values and vertical bars SEM.

4. Discussions

5. Conclusion
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both milk quantity and quality in Jersey crossbred cows in
Ganjam district compared to unorganized farming. Using
OMFED feed along with better housing, feeding, and health
care led to higher milk yield (12.59 L/day), more fat (5.16
9/100 mL), higher SNF (9.82 g/100 mL), content, and better
lactometer readings.

The results highlight that proper feeding, better breeds, and
good management are important for steady dairy production.
To earn more and improve milk quality, small farmers should
use balanced feed, keep animals clean, and follow better
management practices. Expanding organized dairy farming
can help improve income and ensure better nutrition in the
region.

Abbreviations

OMFED Odisha State Cooperative Milk Producers

Federation

SNF Solids-not-Fat

LMR Lactometer Reading
GOI Government of India
VSs. Versus
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Appendix

This appendix provides the structured schedule and re-
cording formats used during field investigation in Ganjam
district for comparative evaluation of organized and unor-
ganized dairy farms. The proforma was designed to ensure
uniformity in primary data collection.

1) General Information

a) Name of Dairy Farm / Owner: Dr. Puspanjali Maharana

b) Village / Block (Rangeilunda / Kukudakhandi /
Chatrapur / Soroda)

¢) Type of Farm: Organized / Unorganized

d) Breed Type: Jersey Crossbred (Bos taurus)

e) Age (years): 6-7 years

f) Body Weight (300-400 kg)

g) Stage of Lactation (Mid)

2) Feeding Management Details

a) Type of Green Fodder: Green Grass (2 kg/day)
b) Dry Fodder (Paddy Straw) (1 kg/day)

¢) Mineral Mixture (200g/day)

d) OMFED Concentrate Feed (5 kg/day)

e) Frequency of Feeding (2 times/day)

f) Access to Clean Drinking Water (Yes)

3) Housing and Management Parameters

a) Type of Housing (Semi-pucca and Kutcha)
b) Ventilation Status (Adequate and Inadequate)
¢) Sanitation Practice (Daily)

d) Manure Disposal System (Daily)

e) Vaccination Record (Available)

f) Artificial Insemination Practice (Yes)
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