DISPATCH DATE
07 AUGUST 2025

/

ActiSaf

A concentrate of generosity

Both food quality and safety are assured - factors which are fundamental to
the future of sustainable production.

phileo-lesaffre.com Ph ileo

For any query, please contact : +91-95600-22365, Phileo.India@Phileo.lesaffre.com vy Lesaffre



FinaFeed FX

Preservative

Acts as a preservative
in the feed

Free flowing and completely
water soluble
Easily miscible with the feed
and safe to handle
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Does not affect the palatability
of the feed
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Pure Calcium Propionate

Acts as an anti-fungal agent in
livestock feed
L ]
Prevents Milk Fever and Ketosis
in dairy animals
L ]

Bio-available source of Calcium
and helps to tackle Negative
Energy Balance (NEB)

L ]

Promotes growth and
development of rumen
in calves
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FineX®1522

Buffered Vinegar

Enhances milk yield with
enhanced fat and SNF content
Enhances Body Condition
Score of the animals
L ]

Acts as a buffering and
a flavoring agent in the feed
thus, improving the palatability
L]
Improves fiber digestion
and feed intake
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METHIONINE
AN
ESSENTIAL
NUTRIENT

Better Improved
reproduction transition cow
results health

Top-Selling Dairy Methionine Products [=] T2 ]

Smartamine® M The gold standard for rumen-protected methionine products
MetaSmart® Specially formulated for use with pelleted or liquid feeds
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Editor’s Desk

India will not compromise the future
of dairy farmers while making a deal
with the USA or any other country

Even as India and the US look to finalise an interim trade deal, dairy and agriculture continue to be
sticky issues. India has hardened its stance on opening its dairy and agriculture sector to the US, a
move experts say is necessary, as opening the dairy sector may cause huge losses. A recent State
Bank of India (SBI) analysis reveals that Indian dairy farmers could face annual losses of Rs 1.03 lakh
crore if the sector opens to US imports. India's dairy industry is integral to its rural economy,
generating approximately 2.5-3 per cent of the national Gross Value Added (GVA), equivalent to Rs
7.5-9 lakh crore. The sector employs about 8 crore individuals directly, creating one employment
opportunity foreveryRs 1 lakh contribution to GVA.The SBl analysis highlights concerns about the
impact on small-scale dairy farmers' income, noting the substantial subsidies received by the
American Dairyindustry.

According tothe SBIreport, if the dairy sector is opened up, the price of milkin India s likely todrop
by at least 15 per cent, which could cause a potential annual loss of Rs 1.03 lakh crore to dairy
farmers. SBI's report underscores the substantial risks to Indian farmers' income from US dairy
competition, suggesting that India's milk imports could rise by approximately 25 million tonnes
per year. According to the analysis, a 15 per cent reduction in milk prices would adversely affect
farmers' earnings and diminish the industry's economic significance. The calculated GVA
reduction would reach Rs 0.51 lakh crore, considering expenses for inputs including feed, fuel,
transportation, and the uncompensated family workforce. The anticipated advantages include
simplified visa procedures, expanded outsourcing prospects, American investments in cold
storage facilities and precision farming technologies, alongside reduced costs for agricultural
necessities such as feed, equipment, and veterinary supplies. The analysis indicated that whilst
liberalising the dairy sector could foster enhanced economic and strategic partnerships with the
US, it is crucial to consider the potential negative effects on the livelihoods of millions of Indian
farmers. India levies significant taxes on dairy imports: 30% on cheese, 40% on butter and 60% on
milk powder. Considering these, it is not profitable to import these products from countries like
New Zealand and Australia, which usually offer cheaper prices.

HR Food Processing is engaged in the manufacturing and sale of milk and milk products. With its
premium brand 'Osam), and has established a strong dairy ecosystem in Bihar and Jharkhand. Its
turnover was Rs 282.6 crore in FY25. The objective of acquisition is to enter new geographical
markets, particularly in Eastern India. Since HR Food Processing operates in a similar line of
business, this strategic move is expected to strengthen Dodla Dairy's presence in Bihar, Jharkhand,
West Bengal, and the broader Eastern Indian dairy market. As a market, Eastern India is a very
exciting market for the dairy industry, with faster growth as compared to the national average. This
market supports a large population, & milk consumption has immense headroom for growth
driven by high urbanization potential and strong GDP growth.

Amul has retained its crown as India's most valuable food brand, according to the latest Brand
Finance India 100 - 2025 report. With a brand value of $4.1 billion, the Gujarat-based dairy giant
outpaced competitors by a wide margin. Mother Dairy secured the second position with a brand
value of $1.15 billion, moving up from third place last year. Among food brands, Britannia took
third place, followed by Karnataka's Nandini and Dabur in fourth and fifth positions, respectively.

Gujarat has successfully translated the Prime Minister's vision of women's empowerment into
actionable initiatives. By prioritising the cooperative model, the state has not only enhanced
women's leadership in the rural economy but also strengthened the cooperative sector. This
approach emphasizes the vital role of economically and socially empowering women as part of
building a self-reliant India. Through these efforts, Gujarat exemplifies how cooperative models
can uplift communities and foster sustainable development. Between 2020 and 2025, the number
of women-led dairy cooperative societies grew by 21% from 3,764 to 4,562. During the same
period, women's participation in the management committees of village-level cooperative
societies has increased by 14%.The number of women in these committees has risen from 70,200
to 80,000. Milk procurement by women-led societies has increased by 39% from 41 lakh liters per
day (2020) to 57 lakh liters (2025). This accounts for 26% of Gujarat's total milk procurement, This
success stands as a strong testament to the empowerment of women through the cooperative

model.
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Heat stress adversely impacts dairy cow
performance

Did you know that heat stress can cost over 400€/cow/year'?
The consequences of heat stress include significant losses in
milk production, (which can be up to 35%), coupled with rumen
dysfunction and reduced reproduction rates.

The level and impact of heat stress on cows is influenced by a
combination of ambient temperature and relative humidity. New
research has shown that termmperatures in excess of 20°C and
50% relative humidity’ will lead to cow discomfort and reduced
milk production.

1 Saint Pierre et al, 2003 - 2 Burgos & Collier, 2011.

. I
Even under conditions of heat stress,

LEVUCELL®SC will maximize diet potential

and your Income Over Feed Costs

» Milk yield: +1.2 to 2.5 litres/cow/day.

* Increased Feed efficiency : up to 7%*, +120g of
milk/kg/Dry Matter Intake.

» Optimizes rumen pH (less risk of acidosis).

LEVUCELL®SC s a rumen specific live yeast
Saccharomyces cerevisiae 1-1077, selected through
collaboration with INRA (France).

k'Murfoia, et al, ADSA 2010,

For more information, please contact your feed distributor or lLallemand.

LALLEMAND ANIMAL NUTRITION
Tel: +33 (0) 562 745 555 Email: animal@lallemand.com

Available at Progressive Dairy Solutions Ltd. (PDS)

Contact Person at PDS: Munish Sharma : +91-87288-18900

www.lallemandanimalnutrifion.com @ ﬂ ‘
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A Boon for the Dairy Farm
Al R

The dry period in dairy cattle is one of the most important yet often underestimated
phases in a cow's productive life, While it may seem like a non-productive interval,

it is actually the foundation for the cow's next successful lactation. Proper management
of this phase can lead to improved milk yield, better udder health, enhanced fertility,
and overall profitability of the dairy farm.

Understanding the Dry Period

The dry period is the non-lactating phase between two successive calvings,
typically lasting 45 to 60 days. This period allows the udder tissue to
undergo physiological rest and regeneration. It is during this time that the
mammary gland involutes, removes old and damaged cells, fights latent
infections, and rebuilds new milk-producing secretory cells. Without a
proper dry period, these critical biological processes remain incomplete,
leading to lower yields and higher mastitis risk in the next lactation.

Ideal Duration Based on Milk Yield

» High-producing cows (>20 L/day): 60 days
» Medium producers (10-20 L/day): 45-60 days
» Low producers (<10 L/day): 40-45 days

» First-lactation cows: Preferably a longer rest period of 60 days

Shorter dry periods may be used selectively for cows with lower yield or extended lactations, but the
general goal should be 60 days, particularly in high-performing herds.

/A ———
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Biological Changes During the Dry Period

Immediately after
stopping milking,

pressure builds up in
the udder and triggers
the cessation of milk
synthesis.

Immune
cells enter the gland to
clear bacteria and debris. Over the next few
weeks, epithelial cells lining the alveoli
regenerate, restoring the udder's secretory

capacity. By the last 2-3 weeks of gestation,
colostrum formation begins, rich in antibodies for
the newborn calf. A properly managed dry period
ensures complete recovery and sets the stage for
healthy colostrum and peak milk production
post-calving.

Managing Body Condition and Nutrition

Body Condition Score
(BCS) should be
carefully monitored:

» Target BCS at dry-
off: 3.0 to 3.25 (on
a 5-point scale)

» Avoid over-conditioning (BCS > 3.75) as it
increases risk of ketosis and fatty liver

» Thin cows (BCS < 2.75) may not meet
energy demands post-calving

Dry period is an excellent time to adjust BCS
slowly and safely through proper nutrition.

The dry period can be divided into:

» Far-Off Period (Day 1
to Day 35):
Emphasis on high-
fiber, low-energy
diets with limited
calcium to prevent
milk fever
Forages like mature grass hay or low-quality
silage are ideal
Provide a good quality mineral mix with
vitamin E, selenium, and zinc

Close-Up Period (Last 21 days before calving):
- Gradually introduce
transition feed with
slightly higher energy
Add anionic salts to
reduce risk of
hypocalcemia
Introduce key
supplements such as rumen-protected choline,
live yeast, and MOS Maintain protein levels at
12-14% and balance dietary cation-anion
difference (DCAD)

The Role of Teat Sealants and Dry Cow Therapy

At the time of drying,
long-acting
intramammary
antibiotic formulations
are infused into each
quarter to eliminate
existing subclinical
infections. Following this, a sterile internal teat
sealantisinfused to provide a physical barrier that
protects the teat canal from new infections. In
high-risk environments, external teat sealants or
sprays may also be used. These preventive steps
significantly reduce mastitis incidence in early
lactation.

Precautions During Dry Period

» Maintain excellent
hygiene during
drying procedure

» House cows in clean,
dry pens with good
ventilation

» Avoid sudden diet
changes or stressful movement between
groups

» Monitor for signs of mastitis or premature
calving

» Ensure dry cows are not accidentally milked
by mistake

A U
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Step-by-Step Field Protocol for Drying

Off High-Producing Cows

Pre-Dry-Off Phase
(Day -7 toDay-1)

» Identify cows due
for dry-off (~60
days before
expected calving)

» Record milk yield
and health status (mastitis history, SCC if
available)

» TargetBCS:3.0t03.25

» Begin reducing concentrate by 30-50%
and increase roughage

» Move cow to dry cow pen and prepare
clean, calm housing

Dry-Off Day (Day 0)

1.Milk the cow
completely one §
last time

2.Clean each teat

thoroughly with
alcohol swabs
3. Infuse intramammary dry cow antibiotic
into each quarter
4, Follow with sterile internal teat sealant (do
not massage upward)
. Apply post-milking iodine dip
.Mark the cow clearly as “DRY" with
expected calving date
7. Move the cow to designated dry cow pen

Post-Dry-Off Monitoring (Days 1 to 7)

» Daily check for
swelling, heat, or
teat leakage

» Maintain clean
bedding and calm
surroundings

» Avoid stressful
movements and ensure constant water access

What to Do if There Are Issues

» Mild Swelling (no heat): Normal in first 2-3
days. No treatment required.

o n
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» Swelling + Heat +
Pain: Suspect
mastitis. Do
not milk. Contact
veterinarian. Anti-
inflammatories and
systemic antibiotics may be required.

» Teat Leakage: Apply external teat sealant.
Ensure bedding is clean and dry. Avoid
milking unless infection is confirmed.

Dry Period Nutrition (Day 8 to Day 60)

»Continue high-
fiber, low-energy
feeding during far-
off period

» From Day 35 onward,
introduce close-up
ration with moderate energy and anionic salts

» Supplementstoinclude:

o Rumen-protected choline (15-30 g/day)

o Vitamin E and selenium

o Live yeast cultures and MOS

o Bypass fat (if BCS is<3.0)

Final Week Before Calving

» Observe signs of
calving and shift to §§
clean maternity pen

» Provide transition
diet and avoid feed
changes

» Prepare clean calving
equipment and ensure adequate supervision

The dry period is not a passive break but an active
investment into the cow's future productivity. It
provides the mammary gland and entire body the
time to recover, reset, and rebuild. When
managed correctly, it enhances peak milk yield,
improves colostrum quality, reduces disease risk,
and increases the longevity of the animal in the
herd. Farms that implement structured dry-off
protocols, monitor body condition, and provide
tailored nutrition during this phase consistently
outperform others. A well-

managed dry period isnota
cost—it is a cornerstone of
profitable dairy farming.
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Gyandhara

~ Badhiya Wala Pashu Aahar

A COMPANY THAT HAS EVOLVED FROM SUPPORTING GYAN DAIRY TO BECOMING A

SIGNIFICANT FORCE IN THE REGIONAL FEED INDUSTRY, TRULY REVOLUTIONIZING THE
SECTOR.

Gyandhara Industries began as a captive feed solution specifically designed for Gyan Dairy, with the primary
goal of providing high-quality cattle feed to their network of milk suppliers. This strategic initiative quickly
gained substantial traction as farmers observed tangible improvements in both the productivity of their
livestock and their overall animal health. What started as an essential internal support system soon
expanded successfully into the open market, allowing Gyandhara to establish itself firmly as one of Uttar
Pradesh’s leading cattle feed manufacturers, supported by a robust and efficient distribution network.

ROOTED IN RURAL WISDOM, BUILT ON SCIENCE

e
SRS b
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Gyandhara's philosophy is deeply rooted in a profound respect for dairy farmers, operating
on the guiding principle of "Achha Aahar, Achha Utpadan" (Good Feed, Good Output). They meticulously
develop feed variants that are precisely tailored for both buffalo and cow dairying practices prevalent in
Uttar Pradesh and Bihar. Their formulations are carefully balanced in terms of TDN (Total Digestible
Nutrients), protein, fat, and essential micronutrients. These formulations are specifically designed to
improve milk yield, enhance body conditioning, and optimize reproductive performance, thereby ensuring
both the well-being of the animals and the profitability for the farmers.

11.62 3.20

......

10.31  12.30

UNWAVERING

COMMITMENT TO
QUALITY & SAFETY

Quality and safety are paramount at Gyandhara,  Currently, their state-of-the-art Sandila plant
forming the bedrock of their operations. All produces 500 MT per day. To effectively meet the
products consistently meet BIS (Bureau of Indian  ever-growing demand, they are launching a new,
Standards) compliance and are rigorously  cutting-edge 1000 MT/day plant in Trishundi,
aflatoxin-controlled. Their unwavering commitment  Sultanpur, which will be equipped with advanced
to quality is further reinforced by the advanced automation and sophisticated traceability
analytical techniques employed, including the use of  systems. This significant expansion will increase
NIR (Near-Infrared) machines and MPAES (Microwave  their total production capacity to an impressive
Plasma Atomic Emission Spectroscopy) technology =~ 1500 MT per day, strategically positioning them
for comprehensive heavy metal testing. This among the largest integrated cattle feed
dedication to excellence has earned the trust of  producersinnorthernindia.

countless farmers and channel partners alike.

ENABLING, NOT JUST SELLING

Gyandhara truly stands out through its profound focus on education and empowerment, going beyond
mere sales. They actively engage with farmers through impactful on-ground programs, timely WhatsApp
advisories, and innovative initiatives such as Gyandhara Manthan, all aimed at simplifying complex feed
science into easily understandable concepts. By diligently promoting balanced nutrition over fragmented
feeding practices, Gyandhara effectively helps farmers unlock greater value and potential from their cattle.
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What began as a solution for Gyan Dairy's internal supply chain has today become a
purpose-driven movement. Our unwavering focus on quality, farmer trust, and
science-backed nutrition continues to guide us every step of the way.

- Ritu Agarwal
THE ROAD AHEAD

With a turnover exceeding X300 crores and an expanding presence across Uttar Pradesh, Bihar, and various
parts of eastern India, Gyandhara has far surpassed its initial mandate as a captive feed solution. They
continue to operate with the unwavering goal of providing high-quality, dependable nutrition to every dairy
farmer, a mission that is consistently backed by sound scientific principles, unwavering integrity, and
genuine care.

Gyandhara is immensely proud to carry forward the deep-seated trust that forms the fundamental
foundation of the dairy world - the vital bond between farmer and cattle, the confidence between brand
and market, and the harmonious blend of tradition and innovation.

Shadab Colony, Mahanagar, Lucknow - 226006
Badhiya Waa Pt Ashr | (Uttar Pradesh).

13, H Rd, Mahanagar Extension, Dandiya Bazar, & www.gyandhara.com
Gyandhara : : 8 e
(<

info@gyandhara.com :
0522-4599966 / 8081208001 ﬂ @ a
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Ecobiol® Soluble Plus for a gut
flora in balance - and much more.

Bacillus amyloliquefaciens CECT 5940 is a selective
probiotic that promotes intestinal health in poultry.

B EC AU S E | Tf S A B O UT Evonik is at the forefront of developing innovative

probiotic solutions designed to enhance the

microbiome by boosting the population of beneficial
bacteria. These probiotics not only improve animal
well-being and growth but also form a key part of

Evonik's comprehensive Gut Health Concept, offering
substantial benefits for both animals and producers.

Sciencing the global food challenge.™

evonik.click /ecobiol .
Ecobiol®Soluble Plus

Evonik India Pvt. Ltd. | Evonik India Research Hub
Plot No. D-5 | Road No. 34 | Wagle Industrial Area
Thane | Maharashtra 400604 | India EV U I I I H

www.evonik.com | animal-nutrition.evonik.com. 1] Leading Beyond Chemistry



The Biggest Cattle Show
& Exhibition On Dairy & Agriculture

-, 19th Edition

PDFA INTERNATIONA
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FEBRUARY 2026
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JAGRAON,

LUDHIANA (PUNJAB)

Animals Milking
& Breeding Competitions
Feed Industry

Agriculture Machinery

e Pharmaceuticals
Companies

Organized By : Contact For Stall Booking

Progressive Dairy Farmers M. 084278 00484, 085915 40003
Association(Regd.) Punjab A www.pdfapunjab.com | Follow Us: @ @
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Basic Feed Milling Course

OFFERED BY THE SOY EXCELLENCE CENTER (SEC) — INDIA

Learn about animal feed milling with a four—
week training course with international experts
PLUS four live sessions with national experts.

We offer training for the feed milling sector with a focus on
animal feed millers and their real-world needs. By the end of
our course, you'll have a deep understanding of the entire
feed milling process, from start to finish. This knowledge will

2 Lv.

make you more skilled, better at making decisions, and i 4

solving problems. Plus, it'll boost your productivity at work. soyexrllence ﬁ! '

WHAT YOU LEARN

1. Basics of feed manufacturing

2. Receiving and sampling for feed ingredients 8oo+

3. Quality assurance and control ;

4. Storage and grain quality management of particle size or grinding Pro_fessupnals

5. Batching and mixing system, premixing Tra_lned il

6. Pelleting including cooling and crumbling India

;‘ :;qmd .apphcat'ons. ; : . Get ahead with SEC

. Extrusion process including drying and cooling N i

8. Finish fead loadoit courses in feed milling,

10. Animal nutrition for feed manufacturing poultry, and soy food and

11. Maintenance beverage

WHO SHOULD ATTEND HOW YOU LEARN WHAT YOU GET

+ Professionals with 1-5 years « Sign-up for four-weeks of self- + Course certificate in your
of work experience in the paced digital module learning name
animal feed milling industry » Access recorded lectures by + Gain practical and technical

» Aspiring early-to-mid career international experts PLUS 4 expertise
protein professionals Live sessions with a regional * Access to SEC’s global

= Does NOT require prior instructor digital community
formal feed milling » Experience flexibility and get * More opportunities to
education expert one-on-one Q&A educational and training

support sessions

» Take the short quizzes at the
end of each chapter
U.S. Soy delivers workforce training and capacity building needs of protein enterprises. Introducing Soy Excellence

Centers, your partner to train early-to-mid career protein professionals and producers to enhance industry capability and
capacity in India. We feed the minds of those who will feed the world, our
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NOTE: Interested individuals from India can email at mshankar@ct.ussec.org and CC VAnand@ct.ussec.org | Dr PE. Vijay Anand



e MEET YOUR INSTRUCTORS

A B0V program

YOUR INTERNATIONAL EXPERTS

DR. CARLOS CAMPABADAL

Faculty Member, Department of Grain Science and Industry, Kansas State University

Dr. Carlos Campabadal is a faculty member at the Department of Grain Science and Industry at Kansas
State University focusing his work on the International Grains Program Institute (IGP) as an extension
specialist and leader focused on outreach in the areas of grain storage, quality and processing, U.S.
grain grading, export systems, and feed manufacturing. He conducts applied research in stored product
protection focusing on grains, oilseeds and its co-products. He is active in international development
with several projects with USAID and USDA in Central America and in Africa. He was born and raised in
Costa Rica, Central America.

He obtained his doctoral degree in Agricultural and Biological Engineering from Purdue University
focusing on Stored Product Protection and was a part of the Post-Harvest Education and Research
Center (PHERC). He obtained his master’s degree in Agricultural Engineering at the University of lllinois
focused on grain processing. Before, his graduate studies and after obtaining a B.S. degree in
Mechanical Engineering from the University of Costa Rica, he worked in his family feed mill company
for three and a half years as a process and maintenance engineer. His previous experience includes
animal farm management in beef cattle and swine farms. Dr.Carlos has travelled throughout Latin
America, Africa, Asia, and Europe as a technical consultant, and speaker in more than 35 countries and
50 short courses and seminars in the areas of grain storage and feed manufacturing for U.S. Grains
Council, U.S. Soybean Export Council, U.S. Wheat Associates, USDA, WISHH, World Bank, and private
companies. He has also presented his research at several scientific and professional conferences, and
has several publications in scientific journals. He is still involved in his family feed manufacturing and
farm business operations.

DR. WILMER JAVIER PACHECO

Extension Specialist and Associate Professor, Department of Poultry Science, Auburn University

Dr. Wilmer Pacheco was born in Honduras where he obtained a BS in Food Science in 2005. Shortly
after graduation, Dr. Pacheco began a feed mill manager training program with Murphy Brown, LLC in
Laurinburg, North Carolina where he was responsible for overseeing the production of approximately
10,000 tons of pellet feed per week. In June 2009, Dr. Pacheco was awarded a fellowship in the
Department of Poultry at North Carolina State University, where he earned his Master’s in Poultry
Science and his Ph.D. in Physiology and Nutrition. Currently, Dr. Pacheco is an Associate Professor and
Extension Specialist at Auburn University in the State of Alabama. His research activities are focused
on understanding the interrelationships between feed processing and nutrition on broiler performance.
Additionally, Dr. Pacheco conducts research on nutrition strategies to reduce production costs, improve
broiler performance, and nutrient digestibility. Dr. Pacheco is lead or supporting author of 32 research
articles and 88 news articles primarily in Feedstuffs magazine, which is the leading source of news for
animal agriculture in the United States with 12,500 accredited subscribers. Dr. Pacheco has been
invited to give more than 165 presentations in 16 countries, has served as chair or member of 25
graduate student committees, and has mentored 21 visiting scholars from 12 countries.

YOUR WEEKLY CHECK-IN NATIONAL EXPERT

MR. MEENAKSHISUNDARAM KANAGARAJ

Consultant

Mr. Meenakshisundaram Kanagaraj is a freelancing consultant, technical trainer, and speaker on feed
milling. He holds a Post Graduate Diploma in Digital Instrumentation and a Bachelor’s degree in
Physics. He has worked for an instrumentation company, an auto ancillary components manufacturer,
and a multinational animal feed additive manufacturer. He has successfully completed a course on
Lean Six Sigma Black Belt by the American Society for Quality (ASQ) and a course on Fundamentals of
Feed Milling Technology conducted by the American Feed Industry Association (AFIA). As a consultant,
he is involved in new feed mill projects from design to commissioning. He has helped feed milling
organizations improve quality and productivity.
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Micro-encapsulated Essential Oils

NOVATAN

Protein Efficiency

Our solutions dedicated
to feed mills & cooperatives

EXPERTISE

Precision Nutrition
Formulation
Breeding Techniques
Lab Expertise
NIR Calibration

SOFTWARE

Raw Material
& Forage Matrix Calculation

TMR & Customized Feeding

BY PASS PROTEIN | MILK YIELD
+20% +1KG

ELENSIS

Energy Efficiency

MILK YIELD || FAT CONTENT METHANE
+ 1.3 KG + 4% - 5%

Made in France Q
CO4.2024

C e >

TECHNA INDIA PRIVATE LIMITED
C-20, G Block BKC, Bandra-Kurla Complex, MUMBAI - 400051

(+91 22 44457048 | g8 contact.in@groupe-techna.com | @ groupe-techna.com | lin|
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I ARTICLE

Happy Cow Better Milk:

How Welfare Practices Affect Dairy Production

Dairy cow welfare directly affects milk output, sustainability, and
quality. Healthier cows and greater yields are a result of ethical care,
good diet, cozy housing, and stress management. Better welfare
measures have been linked to higher productivity, better milk
composition, and higher farm profitability, according to research.
Evidence suggests that ethical farming practices not only benefit
cow health but also boost farm profitability and consumer trust.
The paper underscores the importance of adopting science-backed
welfare standards to ensure sustainable dairy production.
Ultimately, prioritizing cow well-being aligns with economic,
ethical, and nutritional goals in the dairy industry. The study draws
on case comparisons, farm audits, and production data to quantify
outcomes linked to welfare-focused farming. Results indicate a
positive correlation between ethical treatment and both
productivity and sustainability. Challenges such as cost and
scalability are addressed through policy suggestions and industry
innovation.

Dr. Brijpal Singh", Dr. Anshu Kumar', Dr. Harsh D. Patel’,
Dr. Priyanka Kumari’, and Dr. M. M. Islam’

Introduction

A vital component of world agriculture, dairy farming produces milk,
cheese, yogurt, and other necessities. But the industry is coming
under more and more fire for its treatment of animals. Studies show
that enhanced welfare practices result in higher-quality milk and
increased farm efficiency, and consumers and regulators require that
dairy cows be treatedethically (Von Keyserlingk etal,2013).Stress-
free, well-cared-for cow yield more and better milk, according to the
"Happy Cow, Better Milk" theory. These improvements are not only
ethically sound but also lead to measurable benefits in milk yield,
composition, and farm productivity. The impact of welfare practices
on dairy output is examined in this article, including appropriate
housing, nutrition, health management, and humane
handling.Welfare is a state of complete mental and physical health,
where the animal is in harmony with its environment (Hughes, 1976).

TheLink Between Cow Welfare and Milk Production

Dairy cows under stress produce less milk and lower-quality
products. Stressors include poor housing, inadequate nutrition,
disease, and rough handling (Rushen et al,, 2007). Cortisol, a stress
hormone, can reduce milk yield and alter milk composition
(Mormedeetal., 2007).

« Comfortable Housing and Resting Conditions

Cows spend up to 14 hours per day lying down, making comfortable
resting areas essential. Poor bedding or overcrowding leads to:

= Lameness and hoof disorders (Whay et al., 2003):Lameness in
dairy cows, often caused by hoof lesions, leads to pain,
reduced mobility,and decreased productivity.

» Reduced rumination and feed efficiency (Haley et al.,
2000):impaired rumination due to stress or illness lowers
nutrient absorption, increasing feed costs and reducing
overall health.

= Lower milk production:Health issues like lameness or
metabolic disorders directly reduce milk yield, impacting
farm profitability and animal welfare.

= Bestpracticesforhousing:

m LIVESTOCK TECHNOLOGY

+ Soft, dry bedding (sand or rubber mats) reduces
injuries:Comfortable, well-cushioned bedding helps prevent
hoof lesions, joint stress, and pressure sores, reducing
lameness risks. Sand offers excellent support and drainage,
while rubber mats provide durability and ease of cleaning,
both enhancing cow comfort and longevity.

« Adequate space (at least one stall per cow) prevents
competition:Overcrowding leads to aggressive behaviour
and stress, as cows compete for resting areas, feed, or water.
Ensuring one stall per cow allows for proper rest, reduces
injuries, and supports natural lying behaviour, improving
overall herd health and productivity.

= Proper ventilation minimizes heat stress, which can increase
milk yield by 10-25%: Heat stress reduces feed intake,
rumination efficiency, and milk synthesis in dairy cows.
Effective ventilation, combined with shade and cooling
systems, maintains a comfortable barn environment,
preserving milk production and cow well-being during hot
weather.

« Nutrition and Feed Management

A balanced diet directly affects milk yield and cow health. Key factors
include:

» High-quality forage (alfalfa, clover) improves rumen
function:Nutrient-rich forages support healthy microbial
activity in the rumen, enhancing digestion and nutrient
absorption. This leads to better feed efficiency and higher
milk production.

* Protein and energy balance prevents metabolic disorders like
ketosis:Proper dietary ratios of protein and energy ensure
cows meet their metabolic demands, reducing risks of
ketosis, fatty liver, and other metabolic diseases.

* Access to clean water (cows drink 30-50 gallons per
day):Adequate water intake is essential for digestion, milk
synthesis, and thermoregulation. Restricted or poor-quality
water reduces feed intake and milk yield.

Effects of poor nutrition:

» Lower milk fat and protein content (Eastridge, 2006):Poor
nutrition disrupts rumen fermentation, decreasing milk fat
and protein levels. This lowers milk quality and market value.

» Increased risk of mastitis (a costly udder infection):
Nutritional deficiencies weaken the immune system, making
cows more susceptible to infections like mastitis, which
reduces milk yield and increases treatment costs.

Health Management and Disease Prevention

Healthy cows produce more milk. Key welfare-related health issues
include:

+ Mastitisand UdderHealth

» Cause: Bacterial infections from dirty bedding or milking
equipment.

* Impact: Reduces milk yield by 10-20% and increases somatic
cell count (SCC), lowering milk quality (Ruegg, 2017).

* Prevention:
= Propermilking hygiene (teatdipping, clean equipment)
= RegularSCCtesting
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« LamenessandHoof Care
= Cause:Wetfloors, poortrimming, or long-standing times.

* Impact: Lame cows produce 15-20% less milk (Bicalho et al,
2007).

» Prevention:
« Regularhooftrimming
+ Softflooringinbarns
Behavioural and Psychological Welfare

Cows are social, intelligent animals with strong herd instincts. Stress
from unnatural conditions reduces productivity.

= Social Stress and Group Dynamics

» Overcrowding increases aggression and reduces feed
access:Limited space leads to competition, stress, and
fighting among cows, disrupting herd hierarchy. Restricted
access to feed bunks also lowers dry matter intake, reducing
milk production and overall health.

» lIsolation (e.g., separating calves too early) causes distress
(Flower & Weary, 2003):Early separation triggers vocalizations
and anxiety in both calves and dams, impairing welfare. This
stress can weaken immune function and negatively impact
growth and future productivity.

» Human-Animal Interaction

= Gentle handling reduces fear and cortisol levels (Hemsworth
et al, 2000):Calm and patient interactions with cow's lower
stress hormones like cortisol, promoting better welfare and
productivity. Trust-building handling also improves ease of
movement and cooperation during milking or veterinary
procedures.

» Negative interactions (shouting, hitting) decrease milk let-
down:Aggressive behaviour induces stress, inhibiting
oxytocin release and disrupting the milk ejection reflex. This
leads to incomplete milking, lower yields, and potential
udder healthissues over time.

Economicand Market Benefits of Improved Welfare
While some farmers worry about costs, better welfare leads to:

* Higher milk yields (5-15% increase) (Bach et al.,
2020):Reduced stress and improved cow comfort enhance
metabolic efficiency, directly boosting milk production.
Healthier, happier cows also have better feed conversion
rates, maximizing output.

*  Premium pricing for welfare-certified milk (Clark et al.,
2016):Ethically conscious consumers pay more for milk from
high-welfare farms, creating a profitable niche market.
Certifications like "pasture-raised" or "humane" strengthen
brand value and customer loyalty.

* Lower vet costs due to fewer illnesses: Proactive welfare
measures (e.g., clean housing, balanced nutrition) reduce
disease incidence, cutting treatment expenses. Fewer
metabolic disorders and infections also mean less antibiotic
use and lower long-term healthcare costs.

Case Study: Organic and pasture-based farms often report:

* Higher milk fat content (due to natural grazing):Pasture-
based diets rich in fresh forage enhance rumen health and
fatty acid profiles, naturally increasing milk fat levels and
improving milk quality.
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» Stronger consumer trust and brand loyalty:Ethical and
transparent farming practices resonate with health-
conscious buyers, fostering long-term trust and willingness
to pay premium prices for organic, pasture-raised dairy
products.

Conclusion

The evidence is clear: happy cows produce better milk. By prioritizing
welfare—through comfortable housing, proper nutrition, health
care, and humane handling—farmers can enhance milk quality,
increase yields, and meet consumer expectations. Sustainable and
ethical dairy farming is not just a moral obligation but also a smart
business strategy. Ethical treatment of cows not only aligns with
animal rights but also boosts farm profitability and consumer
confidence. Scientific evidence supports that healthier, happier cows
produce superior milk with beneficial compositional traits. As
demand for ethically sourced dairy grows, adopting higher welfare
standards becomes essential for long-term industry success.
Policymakers, farmers, and consumers must collaborate to prioritize
animal well-being, ensuring a more humane and productive future
fordairy farming.
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I ARTICLE

Revolutionizing Livestock Farming with

Artificial Intelligence: Sustainable Transformations
and breakthrough in Animal Welfare

The rapid advancement in artificial intelligence (Al) and sensor
technologies have opened up new possibilities across various
sectors, including livestock farming, which is often overlooked in
traditional discussions. Artificial intelligence offers farmers
exceptional support by minimizing resource use enhancing
sustainability of feeding practices and increasing overall farm
productivity. It helps reduce the carbon footprint and improves
efficiency while lowering the likelihood of human error, making it a
valuable tool for boosting farm productivity and sustainability. The
key is the integration of cutting technology with human expertise.
While Al and sensors provide real time, comprehensive, and
objective insights, it is the farmer's deep understaning of their
livestock and environment that should guide the application of
these technologies. Internet Of Things(loT) and Al represent some
of the most efficient and effective methods for modernizing
livestock farming, playing crucial roles in managing farm
operations, handling fields, and conducting research to improve
production outcomes. This article explores how Al and sensor
innovations can significantly enhance animal welfare in livestock
farming causing on a human-centric approach.

Dr. Rutik Namdev Pawar"’, Dr. Shipra Tiwari'

Introduction:

Artificial Intelligence and computer vision have transformed
livestock management,these technologies enable automated animal
identification using computer vision and RFID/QR codes, providing
instant access to detailed records. Artificial Intelligence system
monitor health, track growth and analyze feeding and reproductive
behaviors, allowing early detection of issues and effective breeding
management. Automation reduces labor and provides real-time
insights, improving animal welfare and farm productivity. Artificial
Intelligence process this data to provide insights that improve
farmingpractices. By identifying the animal, the system can analyze
the relationship between its weight and history, it streamlines quality
assurance processes, Al can monitor animal health and welfare
sound, activity patterns, feeding and water intake, radio frequency
identification, and other precision livestock farming technology.
Artificial Intelligence processes this data, enabling farmers to detect
these anomalies. Additionally, farmers can use the data to
understand the relationship between specific foods and the weight
and health of their livestock, makingita critical quality control tool.
Application of of Artificial Intelligence in Livestock Farming
Computer vision and machine learning algorithms can detect,
categorize, and link these factors to specific health issue,
automatically raising alerts when necessary. Technologies like
cowmovement analysis enhance livestock farming by identifying
behavior and activity, monitoring feed intake, and tracking
rumination.

Monitoring Drinking and Feeding Habits:Internet of Things
devices with computervision record livestock drinking and feeding
patterns, providing farmers with valuable information. Sensors track
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consumption levels and rates both day and night, helping identify
unusual eating habits that may signal behavioural or health issues.
These patterns are vital for efficient quality control, as factors like
daily activity levels, movement, and posture are significant indicators
ofanimal health.

Monitoring Heat Stress:Sensors in Al-based systems collect
temperature data, analyze its fluctuations, and link these changes to
specific actions or behaviors. Machine learning models recognize
patterns that increase the risk of heat exhaustion and send real-time
alerts when temperatures reach dangerous levels.

Monitoring and Adjusting Conditions for Aquaculture and
Sheds:Similar to animal excrement, livestock vocalizations provide
importantinformation,machine learningalgorithms trained on audio
recordings can detect and categorize anomalies in vocalizations.. This
allows farmers to take immediate action to prevent the spread of
such behaviors.

Monitoring and Adjusting Conditions for Aquaculture and
Sheds:Minor adjustments in factors such as humidity, temperature,
space, and brightness can significantly influence crucial processes
like breeding productivity. By monitoring these conditions,Al helps
ensure optimal environments for animal welfare and regulatory
adherence.

Optimizing Feeding Schedules: By analyzing data collected from
monitoring, Alcan help find the best feeding schedules to enhance
productivity, product quality, and cost efficiency. Farmers can use
advanced analytics to test various setups and identify the most
effective feeding strategies, leading to overall improvements in
farming productivity.

EnhancingHatcheries :Al can improve hatcheries by ensuring
optimal condition for embryo develpment, connected to incubators
and sensors, Al systems analyze data to detect any changes that could
affect embryo growth, allowing farmers to make adjustments and
maintain ideal incubation conditions, enhancing overallhatchery
efficiency.

Early Detection of Non-Hatchable and Infertile eggs:Combining
near-infrared hyperspectral imaging with machine learning allows
for early identification of non-hatchable and infertile egg, reducing
unneccesary cost and optimizing hatchery space. When paired with
sensors, these systems offer insights into how environmental
conditions affect embryo development, helping to prevent waste
and maximize productivity.

Determining Sex with Al: Al can potentially end the controversial
practice of killing male chicks by enabling sex determination within
the first few days of incubation. By using magnetic resonance
imaging (MRI) combined with Al models to analyze and categorize
images, livestock producers can adopt a more ethical and efficient
approach to sexing chicks.

Motion Sensor-Equipped Collars:Theycollect various data about
cows, which is analyzed by Al in dairy automation systems. This data
reveals information on heat stress, changes in feeding efficiency, and
estrus cycles. During estrus, hormones affect the cow's behavior and
movement—such as standing heat, where the cow may stop moving
to allow others to mount her. Al compares recent movement data
with historical data to predict ovulation, which typically starts 24 to
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32 hours after standing heat. This allows farmers to prepare for
artificialinsemination at the optimal time.

RoboticInjection Systems:Modern dairy farms use roboticinjection
systems to administer vaccines and reproductive drugs efficiently,
avoiding the need for significant labor and training investments.
Integrated with dairy automationsystems, these robots read ear tags
toaccessthe cow's healthand vaccination history.

Facial recognition technology: It simplifies monitoring an entire
herd by eliminating the need for device installation. It enables
individualized monitoring of group behavior, early detection of
lameness, and accurate recording of feeding habits, all with minimal
human interaction.

Automatic milking machines:It bfeature sensor cups that attach
individually to each teat. They can automatically clean and sanitize
the teats and detect the milk's color,impurities, and quality. If the milk
is deemed unfit for human consumption, it is diverted to a separate
container.Automatic Robot Feeder: This device provides farm
animals with a concentrated mixture of roughage tailored to their
nutritional needs. Additionally, a scraper robot cleans slatted floors
by pushing and scraping away slurry, navigating narrow spaces
effectively to maintain clear, clean surfaces.

Al in Genomics and Gene Editing: Al is revolutionizing genomics,
the study of an organism's complete set of genes. By enhancing DNA
sequencing and analysis, Al systems make these processes faster,
more affordable, and more accurate. This enables better decisions
regarding care, disease susceptibility, and mutation-related risks.
Successful applications include "editing out" disease-causing genes
and "editing in" genes for high-yielding, disease-resistant animals.

Al for Predicting Breeding Values: Machine learning techniques
like decision trees and artificial neutral networks (ANNs) are

becoming increasingly popular in agriculture for their speed, power,
and flexibility in handling classification and prediction tasks,
particularlyin nonlinear systems. These methods are usedto detect
mastitis, identify estrus, and understand selection criteria. They also
analyze breastfeeding curves, interpret somatic cell count data, and
assess reproductive management efficiency

Futuristic Applications of Al : While the full impact of Al on
traditional family farms remains uncertain, the emergence of
adaptable technology from new agritech companies suggests that
the "digital farm" may be closer than anticipated. As consumer
pressure shifts focus from environmental impact to animal welfare.
Utilizing Al and new technologies will be crucial for optimizing
livestock farming and enhancing animal welfare, which is
increasingly important to consumers and essential for the
sustainability and profitability of agriculture.

Conclusion: Al cansignificantly enhance efficiencyin livestock farming
by identifying and tracking animals, and predicting optimal feeding
and breeding strategies. A proposed Al model outlines steps for
implementation, addressing various challenges. Al models analyze
data from sensor, imaging, and digital systems to provide insights into
animal health, predict disease outbreaks, and offer early warnings of
potential threats. The model should be customized to the farm's
specific needs, encompassing data acquisition, model development,
validation, deployment, and maintenance. Regular monitoring and
updates are crucial to ensure continued accuracy and reliability

Dr. Rutik Namdev Pawar"’, Dr. Shipra Tiwari'

'MVSc Scholar, Department of Livestock Products Technology,
College of Veterinary Science and Animal Husbandry,
DUVASU Mathura (281001), India
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India needs to unlock productivity gains
to regain milk momentum

Capt. (Dr.) A.Y. Rajendra
CEO- Animal and Aqua Feed
Business, Godrej Agrovet

Godry agrovet

India scripted a remarkable turnaround to go from a milk deficit
nation post-Independence to the largest producer of milk in the
world today, but several systemic factors from low productivity to
poor animal nutrition are threatening to undo the gains of the
country's so-called White Revolution.

Milk production in India grew at a paltry 1.64 percent in the first
decade after Independence, according to government data. The rate
of growth slowed to just 1.15 percent in the 1960s. Milk consumption
per capita, meanwhile, at 124 grams per day in 1950-51 declined to
just 107 grams per day by 1970, well below the minimum
recommended nutritional standards.

India's dairy industry was in shambles, producing less than 21 million
tonnes of milk ayear and dependentinstead on costly imports.

Fast forward to today and the contrastis striking.

India today is the world's largest milk producer accounting for nearly
a quarter of global supply. In 2021 the country produced 210 million
tonnes of milk, over 10 times more than the 17 million it produced
1951.

Per capita consumption, meanwhile, has surged from the 107-gram-
per-day low in 1970 to 427 grams per day per person in 2021,
surpassing even the global average of 322 grams per day.'

Production slowdown

To be sure, the numbers prove that the White Revolution has been
nothing short of a resounding success. But, the momentum it
unleashed is losing steam, growth is tapering off and milk production
iseasing.

India's milk production has grown six percent a year on average over
the last 10 years, outpacing the two percent global growth average.
But, the rate of growth has been steadily moderating in recent years
from 6.62 percentin FY2017-18 to 3.78 percentin FY2023-24.°

To put it simply, the original White Revolution has run its course. The
dairy sector now needs a White Revolution 2.0 characterized by a
more nuanced, scientific, technology-led, yet systemic, approach to
regainits stride and win backits waning momentum.

Solving the productivity puzzle

India's problem lies in the productivity of its cattle. The country in
absolutely numbers is the world's largest milk producer. It also has
the largest cattle population. But, the country's milk yields per animal
areamong the lowestinthe world.

CowsinIndia, forinstance, yield 4.87 kg of milk a day per animal, two-
thirds that of the global average of 7.18 kg per day peranimal.’

There are also vast regional disparities. Cows in Punjab and Kerala —
two states held up as poster children for milk production —
produced 13.31 kg and 9.96 kg of milk per day per animal,
respectively. At the other end of the spectrum, cows in states like
Assam, Arunachal Pradesh and Meghalaya yielded just 1.49 kg, 1.67
kgand 1.73 kg of milk per animal per day, respectively.’

This underlines the scale of the productivity gains that India can
unlock.To do so it needs toimprove everything from animal nutrition,
and genetics to cattle management, care and healthcare practices.

Production based pricing mechanism

One of the most pressing concerns is the lack of a Minimum Support
Price (MSP) for milk. While milk is a staple produced by millions of
farmers across the country, they are often left to navigate volatile
market prices, which can lead to inconsistent incomes and financial
instability. This lack of price assurance has left many farmers
vulnerable, making it crucial for the government to introduce a
production-based pricing mechanism. Such a system would provide
farmers with a guaranteed income and ensure that they are not
pushedinto losses.

Similarly, it is important to acknowledge that a significant portion of
the dairy sector — around 70% - is handled by women. These women
play a crucial role in milk production and dairy farming, yet they too
face economic challenges due to the absence of price guarantees. By
introducing MSP specifically tailored for dairy, the government could
uplift these women, ensuring a fair and consistent income, while
simultaneously strengthening the dairy sector.
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Systemicoverhaul

Nutrition is the single biggest key to unlocking productivity gains.
But India produces limited feed, just 7.5 million tonnes as opposed to
its requirement of 70 million tonnes.*

A key reason is because fodder is scarce with the country facing
significant shortages of both green and dry fodder. It thus needs to
turn to silage. Silage can play an important role in ensuring animals
get theright nutrition, so much so that the American USDA estimates
that good quality silage can fulfill as much as half of a cow's energy
needs.

The approach to nutrition also needs to be scientifically calibrated
and tailored to the specific lactation stages so that the animal gets the
right nutrients at the right time during the different lactation phases.
Nutrition also needs to be fine-tuned to cater to the specific needs of
individual breeds and local climatic conditions.

Genetics also have a crucial role to play in productivity. Crossbred
cows yield more milk. In fact, a large part of Punjab's success with
boosting productivity is down to increasing the share of crossbred
animalsinits livestock mix.

Modern, technology-led approaches like embryo transfer and the
use of sex-sorted semen and artificial insemination can further
improve breeding outcomes, enhance genetic stock and increase the
likelihood of female calves, who can then go on to produce milk,
being born.

Nutrition and breeding are fundamental to improving yield
productivity. But, even as they lay the foundation for higher yields,
proper animal care, management and access to modern veterinary
medicine are key to delivering on their promise.

Regular veterinary care, vaccination and early disease treatment will
result in a healthy more productive herd and mitigate production
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losses from disease like lumpy skin disease.

Prioritizing cattle comfort by maintaining well-kept surroundings,
proper temperatures using cooling systems in the summers and
heating systems in winters is vital to animal well-being, which in-turn
is crucial to productivity.

Digitization, like in other aspects of agriculture also has a role to play.
Digitization generates data. Data empowers. It empowers cattle
farmers with vital information on animal nutrition, healthcare and
wellbeing. This data can be harnessed and, using modern technology
like predictive analytics or machine learning, can help farmers take
proactive actions that can mitigate any yield losses fromiillness, a lack
of nutrition or general animal neglect, before itistoo late.

To be sure, the government has recognized acknowledged the need
to boost per capita yields. The Rashtriya Gokul Mission (RGM) has
made significant progress on the genetics front. The government's
Rs. 15,000 crore dairy infrastructure fund, meanwhile, is placing an
emphasis on sector modernization.

India's gains in the dairy sector have been hard won. It would be a
shame to squander them. The White Revolution helped the dairy
industry tap its vast potential and opened the floodgates for milk
production in the country. It made us not just a self-sufficient milk
producer but an export powerhouse. We now need to build on these
gains. What we need is a second revolution to spark an even more
transformative change.

' Milk Production in India

? India's Milk Production Increases By 4% To 239.3 Million Tonnes In 2023-24
* India's White Revolution: Achievements and the next phase

* Detailed project report on Cattle-feed unit
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I ARTICLE

Bacterial diseases affecting the
respiratory tract of horses

Infections caused by diverse bacterial pathogens represent a
significant health threat to equine populations, frequently resulting
in considerable economic repercussions. Horses of all ages and
breeds can be affected, with some diseases posing risks to humans
as well. In equine infections, bacteria often act as secondary
pathogens in the upper respiratory tract following primary viral
infections; however, when bacterial infection occurs, it can lead to
significant disease. Horses are susceptible to a range of both
bacterial and viral pathogens. Bacterial diseases of the respiratory
tract are clinically significant and warrant considerable concern.
Respiratory tract infections can range from mild to severe
pneumonia, significantly impacting horse's performance and
overall well-being. By thoroughly understanding the most
prevalent bacterial pathogens in horses like Streptococcus equi
subsp. equi, Echerichia coli, Streptococcus equi subsp. zooepidemicus,
Pasteurella spp., Actinobacillus equuli, Pseudomonas aeurogenosa,
Bacteroides and Fusobacterium: their clinical presentations,
transmission mechanisms, and effective prevention methods,
equine caretakers can implement robust management and control
protocols. These measures are essential for protecting equine
health and minimizing economic losses caused by disease. The
following are key bacterial diseases that affect the respiratory tract
of horses:

Nawaabjeet Singh', Monu Karki’ and Paviter Kaur’

1. Strangles: is a highly contagious and reportable disease of the
upper respiratory tract of horses caused by Streptococcus equi
subsp equi: a Gram positive bacterium. Clinical form of the disease is
caused by the organism in horses, donkeys and mules. Animals in
any age may contract the disease, although young and old animals
are more susceptible. Transmission primarily occurs through direct
contact with exudates such as nasal discharge or pus from infected
horses or indirectly through fomites/ contaminated equipment like
water, feed, or grooming tools. The bacteria typically enter the body
of the animal through the nasal passages or mouth and then infect
the tonsils and lymph nodes. In addition, overcrowding, common
feeding and watering equipment predispose the animals to
disease. Disease outbreaks can occur any time of the year, but
mostly occurs in cold weather. Symptoms usually manifest
between three and eight days post-infection. Usually within 3 days
after initial exposure to the bacteria, first sign of the disease is high
fever up to 106 °F. This is followed by thick mucoid to mucopurulent
nasal discharge, swollen lymph nodes (especially around the jaw
and neck) leading to abscess formation that may or may not be
draining. Infected animals are lethargic, dull and depressed. There
is lack of appetite with difficulty in swallowing. Infected animals'
head and neck lymph nodes are affected, resulting in abscess
formation that can compress airways, causing difficulty in
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breathing -hence the name "strangles”. In chronic form of strangles
known as "bastard strangles", abscess formation may occur in other
areas of the body, such as the abdomen, lungs, and brain. When this
occurs, animals can show signs of colic, neurological abnormalities
like head pressing etc. If the abscesses rupture, it can have fatal
consequences. Preliminary diagnosis relies on observation of
clinical symptoms that may be indicative of strangles, but for
definitive diagnosis, isolation of the organism or PCR on samples of
nasal swabs, guttural pouch lavage, or abscess material can be
carried out. For prevention and control, as the disease is highly
contagious, horses suspected of the disease should be immediately
quarantined. Nose to nose contact of animals in the barn should be
avoided. Vaccination, appropriate cleaning/ disinfection of stalls
and water troughs, isolating affected and freshly arrived animals,
and properwound care can help avoid the disease.

2. Rhodococcal pneumonia (in foals): is caused by gram-positive,
facultative intracellular pathogen Rhodococcus equi and is a major
source of illness in young foals. Disease susceptibility is more in
foals, particularly those aged between 2 weeks to 6 months. Clinical
disease occurs rarely in horses greater than 8 months of age. The
organism is transmitted through inhalation or ingestion of
contaminated dust or soil, particularly in stables with poor
ventilation. Though the prevalence of disease varies from farm to
farm but it has been suggested that the risk of infection is higher in
large, high density breeding farms with frequent movement of
animals on and off site. Clinical indications in the early course of
disease are mild and non- specific but become more evident as the
pneumonia progresses. Early signs include lethargy, mild fever,
decreased exercise tolerance, slight cough and increased
respiratory rate. As pneumonia progresses, symptoms include
cough, nasal discharge, fever, and difficulty in breathing. Purulent
nasal discharge is less common. It can also cause abscesses in the
lungs. Extra pulmonary clinical symptoms of R. equi infection may
be observed as a result of pulmonary illness or independently and
they include pyrexia, depression, loss of appetite, weight loss, colic,
and diarrhoea. Other most commonly observed extra pulmonary
manifestations include osteomyelitis, polysynovitis (joint pain and
swelling), and uveitis. Infected foals can shed the bacteria in their
faeces causing the pathogen to persist endemically at the breeding
farm. Infections by R. equi often resolve, but the prognosis worsens
markedly when abdominal abscesses form in severely ill foals.
Diagnosis relies on clinical signs, culture of the organism and
identification by PCR from trans- tracheal wash samples. There are
no commercially available vaccines that can provide complete
protection against R. equiinfections, so disease can be prevented by
maintaining clean stables, avoiding overcrowding of foals in
stables, improved ventilation, and reduced dust exposure. Dirt
paddocks should be avoided. Any foal that appears unwell should
be separated from others, and strict manure disposal protocols
should be applied.
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3. Pleuropneumonia: also known as shipping fever is a potentially
fatal infection of the lungs and the pleura (space surrounding the
lungs) caused most commonly by Streptococcus equi subsp.
zooepidemicus. Other bacterial spp. involved include Escherichia coli,
Klebsiella pneumoniae, Actinobacillus, Pasteurella, Bacteroides,
Fusobacterium spp. and Peptostreptococcus spp. Anaerobic bacteria
are commonly found in chronic or severe cases and may worsen the
prognosis. Pleuropneumonia typically develops when an initial
condition weakens the lungs' natural defenses, permitting a
secondary bacterial invasion. Long distance transport, recent viral
infections and strenuous exercises are common risk factors that
predispose the animals to disease. Spread occurs by respiratory
droplets, especially in crowded or poorly ventilated stables. Clinical
signs of pleuropneumonia can be seen within seven days of transport
but can develop in as less as 24 hrs. Symptoms include coughing,
nasal discharge, elevated temperature, dyspnoea, anorexia,
depression, and lethargy. Affected animals may exhibit exercise
intolerance, diminished performance, coughing, or bilateral nasal
discharge observed during or immediately following physical
exertion. Clinical signs may not be obvious in early stages, but as the
disease progresses they may include fever, anorexia, depression,
bilateral nasal discharge that is typically mucopurulent though it may
occasionally present as haemorrhagic, cough, weight loss,
abnormally rapid and shallow breathing, and respiratory distress.

Halitosis and an accompanying malodorous nasal discharge may be

present. Pleuropneumonia is a life-threatening illness that carries a
very high fatality rate in its most severe forms. Diagnosis is based on
clinical signs, culture of the organisms and PCR. Preventive measures
include isolating sick horses, maintaining good stable hygiene, and
improved airflow in stables.

Effective prevention and control of bacterial respiratory diseases are
vital for ensuring the health of individual animals and safeguarding
the overall productivity and wellbeing of the herd. This can be
achieved through the implementation of measures including strict
hygiene maintenance and dryness in barns, feeding areas, and water
sources. Ensure that all horses receive timely vaccinations,
particularly against diseases such as strangles. Conduct regular
health assessments and promptly isolate any animals exhibiting
signs of illness to prevent the spread of infectious pathogens. As
diseases can lead to both direct and indirect economic losses, it is
advisable to implement biosecurity measures to minimize disease
transmission and promote overall animal health.

*References available onrequest

Nawaabjeet Singh', Monu Karki’ and Paviter Kaur’

1: BVSc and AH student, 2: Scientist, 3: Professor, Department of
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I NEWS

Haryana: India's first cloned desi Gir
female calf, Ganga produced at NDRI

Amid the government push for increasing milk production, the
National Dairy Research Institute (NDRI), Karnal has produced the
country's first cloned female calf of the desi breed Gir which can
produce more than 15 litres of milk per day.

(LTTE BT

% Cloned Cow [

"Under a project by National Dairy Research Institute, Karnal to work
on cloning of indigenous cow breeds such as Gir and Sahiwal, India's
first cloned Gir female calf named 'Ganga’ weighing 32 kg was born
andisgrowing well,"the NDRIsaid in arelease.

Indigenous cattle breeds such as Gir, Sahiwal, Tharparkar, and Red-
Sindhi, play a pivotal role in milk production and the growth of the
Indian dairyindustry.

"We have cloned the calf from a cow of Gir breed which was giving 15-
litre milk per day. As per Prime Minister Narendra Modi's directions to
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increase milk yield, we have started cloning the high-yield cows using
the cloning technique," Vice Chancellor of GB Pant Agriculture
university DrManmohan Singh Chauhan said

He was the head of the NDRI when it started work on cloning high-
yield desi breeds like Gir, Red Sindhi and Sahiwal breeds at the NDRI in
2021. The programme was started by National Dairy Research
Institute (NDRI), Karnal in collaboration with Uttarakhand Livestock
Development Board (ULDB), Dehradun.

NDRI chief Dr Dheer Aibgh said Gir cattle are very hardy and well-
known for their tolerance to conditions of stress and resistance to
various tropical diseases.

"Gir cattle are also very popular and have been exported to Brazil, the
United States, Mexico, and Venezuela for the development of zebu
cows," he said.

A team of scientists comprising Dr Naresh Selokar, Manoj Kumar
Singh, Ajay Aswal, SS Lathwal, Subhash Kumar, Ranjeet Verma,
Kartikey Patel, and MS Chauhan have been working for over 2 years to
develop anindigenous method to produce cloned cattle.

To clone the Gir, oocytes are isolated from live animals using
ultrasound-guided needles, and then, matured for 24 hours under
control conditions.

The somatic cells of elite cows are used as donor genomes, which are
fused with OPU-derived enucleated oocytes. Following chemical
activation and in-vitro culture, the developed blastocysts are
transferred into recipient mothers to deliver the Gir calf.
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