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FineX 1522

(Buffered Vinegar)

A good source of energy for animals

FineX 1522 is broadly used to increase Dry Matter Intake (DMI) and milk
yield/milk fat of ruminants.

FineX 1522 also helps to improve the performance of poultry in terms

of body weight.
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Editor’s Desk
Sri Lanka takes AMUL'’s help to become
self-sufficient in Milk Production

The well-established and successful Amul model of dairy development through co-operativesis
being exported to other countries across the world. A joint venture agreement has been signed
between the National Dairy Development Board, Gujarat Cooperative Milk Marketing
Federation, and Cargills of Sri Lanka to make the latter self-sufficient in the dairy industry. Some
of the dairy farms under the government-controlled MILCO and the brand Highland will come
under the JV. The country produces about 40 percent of its total domestic demand and depends
on imports for the remaining. The new JV Company will take up the task of making Sri Lanka
self-sufficient in the dairy industry in one decade. The agreement was signed in the presence of
the President of Sri Lanka Ranil Wickremesinghe and India’s External Affairs Minister S
Jaishankar. Sri Lanka had collaborated with NDDB in 1997-2000 and earlier this year the
government again sought assistance from India through NDDB and AMUL to help it achieve its
nutritional requirements and improve the livelihoods of smallholder dairy farmers.

A coalition of 17 organizations has urged the Ministry of Fisheries, Animal Husbandry, and
Dairying for immediate action on the critical issues engulfing the animal agriculture sector. The
coalition has said that the G20 declaration has overlooked some challenges, which are
instrumental to achieving the Sustainable Development Goals (SDGs). The declaration does not
discuss the role of sustainable practices in economic stability and environmental sustainability,
nor does it focus on financing sustainable agriculture and livestock-related projects within
reforms in Multilateral Development Banks (MDBs). Five key areas are environmental and
public health issues, gender equality and inclusion, economic resilience and sustainability,
transparent and sustainable supply chains, and conflicts and vulnerabilities.

The government should divertland under rice and wheat towards maize production to produce
around 50 to 60 MMT, which will meet the needs of feed, food, ethanol, and export sectors.
Recently Government announced they would procure maize, pulses, and oilseeds through
NAFED. The government banned exports of broken rice and deoiled rice bran (DORB). Millets
prices are higher than maize in the last few years, making it unviable to use in animal feeds.
There is a need to increase the area and yield of all oilseeds as well. It will be a win-win situation.
Our edible oil imports will go down if we produce more oilseeds. We can always export surplus
oilseed meals. FSSAI directed all cattle feed millers in India to use Bureau of Indian Standards
(BIS) guidelines to control aflatoxin residues in milk and milk products. But penetration of cattle
feeds is only 15%. How the government will control aflatoxin coming from green and dry
fodders and concentrates fed directly to cattle in India? Fodder production and yield should go
up in the coming years. Silage-making should be promoted. Dry fodder should be available at
the right price throughout the year. There is a need for animal feed and fodder policy to secure
feed and fodder availability to our livestock. Ration balancing should be promoted among
farmers. Many startups are working in this area. There is a need to prepare a database of
available feed resources. This information would be of immense use for policy-makers,
government agencies, non-government organizations, intergovernmental agencies and
development agencies, among others in formulating and implementing sustainable livestock
development activities and in preparing and coping with climatic variations such as droughts,
floods, severe winter weather events, and global climate change. There is a need to integrate a
quality control system in feed analysis. NIR can play an important role in knowing the chemical
composition of feed ingredients. Scientists and feed industries must ensure that quality control
systems and good laboratory practices are used in feed analysis laboratories.

Area-specific mineral mixtures should be fed to our animals. A deficiency of minerals such as
Co, Mo, Mg, Zn, Na, Cl, etc. could decrease rumen fermentation because these are vital for
various activities of rumen microbes.

We should understand that animal diets have the same importance for animals as human diets
have for humans. Animal nutrition must get due attention, especially at the policy level. Animal
feeding will prove to be the foundation of efficient livestock production.

We also pay homage to Dr. M S Swaminathan who is known as the “Father of the Indian Green
Revolution". He revolutionized agriculture and animal husbandry sectors, contributed to
research, mentored, and emphasized sustainable farming, leaving an enduring legacy in Indian

agriculture.
Editor
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Cost Reduction Meets Increased Performance.

To keep costs in check, feed millers often turn to
economic feed sources. But this cost cutting is
usually accomplished by sacrificing performance.
Now that need not be the case.

With Amaferm, feed millers can reduce costs while
improving the cattle's performance. Amaferm is a
precision prebiotic tailor-made specifically for Indian
conditions to ensure increased performance and
consistency no matter what quality of feed the
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cattle consume.

Amaferm, made from a multi-step fermentation
process of a proprietary strain of Aspergillus oryzae
(A.Q.), increases the animal's innate ability to digest a
wide variety of forage by increasing fibre and starch
digesting gut microbiota. As a result, Amaferm helps
the cattle increase their intake, digestibility, and
absorption no matter the quality of feed and delivers
improved performance and consistency.
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St. Joseph, Missouri, USA
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...LEVUCELL®SC

maximizes milk
production during
heat stress

]

Levucell' @

Rumen Specific Yeast’

e 3\
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 sigmificant losses n
ilk 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 hurnidity. New
research has shown that temperatures in excess of 20°C and
50% relative humidity’ will lead to cow discomfort and reduced
milk production.

7~

1 Saint Pierre et al, 2003 - 2 Burgos & Collier, 2011.
. 7

*Marfola, et al, ADSA 2010.
. _J

7 & EU approved for use in bavine destined for milk and meat production, diairy goats, dairy ewes and tambs (E1711/4a1 71140171 1)

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 [-1077, selected through
collaboration with INRA (France).

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

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

Available at Progressive Dairy Solutions Ltd. (PDS) [ e @

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

Not &l products are availzbie in &\ markets nor assoclated claims alowed in all regians,
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Oncolytic Virotherapy - "A Viral Assault on Tumors”

Shivali Khandelwal", S Simran Kour’, Vishal Yadav’, Sharolin Rachel*

'Ph.D. Scholar, Department of Veterinary Microbiology, ICAR-Indian Veterinary Research Institute Izatnagar, Bareilly, Uttar Pradesh, India
“Ph.D. Scholar, Department of Veterinary Pharmacology and Toxicology, College of Veterinary Science and Animal Husbandry, DUVASU, Mathura, Uttar Pradesh, India
*Ph.D. Scholar, Animal Reproduction, Gynaecology and Obstetrics, ICAR-National Dairy Research Institute, Karnal, Haryana, India
‘Ph.D. Scholar, Department of Veterinary Anatomy, College of Veterinary Science, Rajendranagar, Hyderabad, Telangana, India
*Corresponding Author : Shivali Khandelwal (Ph.D. Scholar), Email : shivalikhandelwalll@gmail.com

1. Introduction

Oncolytic virotherapy is a type of cancer treatment that uses
viruses to target and kill cancer cells. Although it has been mainly
researched and developed for human medicine, there is growing
interest in applying this therapy to livestock as well. Oncolytic
viruses, a category encompassing both naturally occurring and
laboratory-modified viruses, possess a unique capability to infect
and eliminate tumor cells while sparing healthy ones. This
selectivity is achieved through genetic engineering or inherent
traits that enable these viruses to replicate effectively within cancer
cells. The field of virotherapy has evolved significantly, offering a
diverse array of viruses with enhanced attributes, including
improved systemic delivery, heightened tumor specificity, and
superior oncolytic potency. Beyond their traditional role of directly
eradicating cancer cells, emerging research suggests that certain
oncolytic viruses may, in part, operate by eliciting an immune
response against cancer.

When an oncolytic virus invades a tumor cell, it multiplies until the

cell ruptures, releasing tumor antigens and triggering recognition

by the immune system. This dual mechanism of cell lysis and
immune response has been termed the "vaccine effect".

Talimogenelaherparepvec (Imlygic® or T-VEC), an armed

oncolytic virus engineered to stimulate immune cell production,

gained FDA approval for melanoma treatment. This therapy
involves localized injections into tumors, reducing the risk of
herpes transmission.

2. The characteristics of oncolytic viruses can be summarized as

follows:

2.1. Oncolytic Properties: These viruses selectively replicate
within malignant cells, causing tumor cell lysis. Normal cells
remain unaffected due to viral clearance. The release of viral
progeny further infects neighboringtumor cells.

2.2. Immuno-Stimulatory Properties: Viral replication leads to
oncolysis, releasing tumor-specific antigens and pattern
molecules, initiating the presentation of antigens by dendritic
cells and the activation of tumor-specific T cells. Concurrently,
viral infection induces inflammation and chemokine release,
attracting T cells to the tumor.

2.3. Oncolytic Viruses as Transgene Delivery Platform: Some
oncolytic viruses can be modified to carry transgenes, such as
cytokines or antibodies, for targeted delivery to the tumor
microenvironment, amplifying the antitumor immune
response. These are referred to as "armed oncolytic viruses".

3.Mode of action of Oncolytic Viruses:

3.1. Oncolytic viruses (OVs) are specifically designed to replicate
within cancer cells, leading to the destruction of cancerous
tissue without causing harm to healthy cells. This unique

s LIVESTOCK TECHNOLOGY

mechanism of action holds the potential to induce cancer
regression or even complete cure in patients who have not
responded to current treatment methods.Various viruses,
such as adenovirus, herpes simplex virus, reovirus,
poliovirus, and Newcastle disease virus, have demonstrated
strong oncolytic properties.

3.2. Many OVs not only directly destroy cancer cells but also
stimulate the body's immune response against cancer by
releasing tumor-specific antigens upon cell lysis. This immune
response, often referred to as the "vaccine effect," is further
enhanced by the local inflammation caused by the replication
of oncolytic viruses, which also aids in the destruction of the
tumor's supporting structures, including its vasculature.

3.3. Due to this multifaceted approach, encompassing cell lysis,
systemic anti-cancer immune response, and local
inflammation, OVs show immense promise as novel
anticancer agents. Additionally, combining OV therapy with
conventional cancer treatments like chemotherapy and
immunotherapy is feasible, further expanding their potential
effectiveness.

4. Tactics for addressing obstacles in viral oncotherapy:

4.1. Resisting Antibody Neutralization: Employing genetic and
chemical methods to shield the virus from antibody
neutralization.

4.2. Improving Tumor Specificity: Targeting tumor-associated
receptors and controlling post-entry viral replication to
enhance specificity.

4.3. Enhancing Therapeutic Synergy: Developing rational
combinations of virus families, engineering strategies, and
complementary therapies to optimize efficacy, especially in
cases with unmet clinical needs.

5. Obstacles and difficulties encountered in the field of oncolytic

virotherapy include:

5.1. Virus Selection: Identifying suitable oncolytic viruses for
specific livestock species is critical, necessitating tailored
approaches.

5.2. Safety Concerns: Robust safety assessments and regulatory
frameworks are essential to prevent unintended consequences
when introducing oncolytic viruses to livestock populations.
While oncolytic virotherapy offers potential benefits, it also
presents adverse effects, including fever and flu-like
symptoms. Additionally, there is a need to address concerns
about virus shedding in bodily fluids. Advancements in virus
production techniques may allow more aggressive dosing in
future trials, emphasizing the importance of tumor specificity
for maintaining safety profiles.
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5.3. Treatment Delivery: Developing effective delivery methods, Healthy Cell Undamaged

such as direct injection or aerosol delivery, is crucial for
livestock applications.
5.4. Economic Feasibility: The cost-effectiveness of oncolytic @S
; s sy Destruction of Tumor

virotherapy in livestock must be evaluated, considering
: P P Microinvironment
production, storage, distribution, and market demand.
6. Conclusion: Oncolytic Local inflammation
virus - )

Oncolytic vnfothfarapy holds the promise _of transforming cancer ng ¥/ Reteessof pr—
treatment for livestock. Through continued research and a _ <\ﬂms progeny)> Tumor Cells

thorough examination of its challenges and prospects, this

pioneering approach may open novel pathways for combating Tumor Cell \fnru Tumor celllysis L:uf:;'f::f rﬁns
cancer and enhancing the health and welfare of animal replication 9
populations. Nonetheless, realizing the potential of oncolytic ng Systemic anti-tumor
virotherapy in treating livestock cancer demands comprehensive immune response
research efforts to tackle obstacles and evaluate safety, ) ) o
effectiveness, and economic feasibility within this specific context. Figure.1 Mode of action of oncolytic viruses
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EXCENTIAL TOXIN PLUS

ORFFA Broad spectrum solution for mycotoxin management
EXCENTIALS

TOXIN PLUS

4 COMPONENT MYCOTOXIN PROTECTION

1. Tectosilicates
Binder
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Binder

3. Yeast Cell Well Component
Binder

4. Buffered Organic Acid
Mould inhibitor
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Stay cool
when it’s hot

Boost your milk yield with

K-pron®, the most effective
potassium source for dairy
cows.

It's almost like air-conditioning for cows: At the onset of
lactation, a cow’s need for potassium increases, and various
stress factors can drive up the potassium requirement even
further. For example, heat leads to potassium loss through
sweating. If these needs are not met, both milk yield and
animal health can melt like ice in the sunshine. With K-pron®,
you can simply and cost-effectively adjust the potassium
content of your ration and increase milk yield, profits, and
animal welfare.

animal-nutrition@evonik.com
www.evonik.com/animal-nutrition

EVONIK

Leading Beyond Chemistry
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Attention, Feed Millers

Get, Your Feed Mill Audited and Edited On

1. Material
. Machine
. Manpower

2

3

4. Production Training
5. Power Consumption
6. Steam Consumption
7
8
9
1

ASSOCIATES

. Pellet Quality&quantity
. Quality Control

Process Loss

0. Daily, Weekly and Monthly
Maintanence Schedule

11. House Keeping

12. Documentation and Ensure
- Reduced Losses/expenses
- Quality Consistancy
- Efficiency

Please Contact
Dr Sushil Chandra, CEO/Consultant, India & Abroad
Ph.: +9109890219307

Email:chandraassociate.chandra@gmail.com
We also handle Feed Mill Projects

Vol. 13 | Issue 6 | November 2023 | wuwuw.srpublication.com




2 Innovative Nutritional and
e e e Cust?m|zed Solutions for
Creative Spirit, Intelligent Application R u ml n a nt H ea It h

Anthem Offers Enzymes and Essential

p&ouuLK-Hp Supplements for Ruminants
5 i 2 ArrowVet Rumin

Proprietary blend of digestive enzymes, yeast cell wall extract and
active yeast culture to facilitate digestion, enhance immunity, pro-
ductivity and growth of animal.

IroFol

A unique nutritional formulation of bicavailable folate and essential
vitamins enriched with elementary iron to enhance growth and overall
health, improved productivity in livestock.

Sacomilk-HF

Thermostable live yeast derived from saccharomyces cerevisiae,
aids in increasing milk yield and better fiber digestion.

RumiMyl Power

A novel enzyme preparation for better starch utilization to improve
milk yield.

Rumen-0-Plus

Specialized combination of probiotics and enzymes to improve gut
health, stimulates immune system and reliefs from inflammation.

= Anthem is one of the leading biotech enterprises in India led by one of the most experienced
team in enzymes and allied biotech products. We offer individual enzymes and enzyme blends,
pre-probiotics, nutraceuticals along with feed supplements for Poultry, Aqua, Ruminants,
Swine and Pet food segments.

&
= State of the art R&D manufacturing technology in compliance to cGMP's regulatory ®
guide lines.
&
Cater to major Pharmaceuticals, Biopharmaceuticals Dwipen Bhagawati Nikhila Raj
Animal health, Agro science and Biotech companies & dwipen.b@anthembio.com B nikhila.r@anthembio.com
worldwide. ' +91-819 729 8530 O +91-819 730 8820
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@& +91-80-6672 4000 | www.anthembio.com

Anthem Biosciences Pvt. Ltd., 9

#49, F1 & F2 Canara Bank Road, Bommasandra Industrial Area Phase-l, Hosur Road, Bangalore-560099, Karnataka, INDIA




Heat Tolerance Indices In Domestic Animals

Ankita Rautela*, Richa Rautela, Pramod Singh Painkra

Tolerance to heat stress is an adaptive process ensured by
animals to withstand the effects of increase in ambient
temperature beyond the temperature humidity index (THI) limit of
thermal neutral zone (TNZ).

A heat-tolerant animal is the one which maintains homeothermy
under high environmental heat loads. However, from a livestock
breeding point of view, maintaining productive and reproductive
levels under heat stress conditions might be the target. Maintaining
homeothermy under such condition depends on the animal's
ability to balance thermogenesis and heat dissipation.

To identify heat tolerance in animals several measures have been
proposed as criteria; which include body temperature, respiration
rate, heart rate, and sweating rate. The overall ability of the animal
to cope with heat can be checked by performance of animal. Certain
measures like hair and coat characteristics which includes hair
shedding rate and body surface to mass ratio which are related to
the animal's ability to dissipate internal heat have also been
proposed as heat tolerant traits

Several biomarkers such as blood parameters or diverse molecules
associated with the heat stress response have also been put forward
as indicators of heat stress in livestock

Physiological characteristics such as body temperature or
respiration rate are considered as important measures for heat
tolerance, but their utilization in large-scale selection programs is
still limited because it is expensive to collect these measurements.
Biomarkers for heat stress can be detected in milk spectra, serving
as apotential inexpensive tool to identify heat tolerant animals.
Mid-infrared spectroscopy can also be used to assess profiles of milk
fatty acids as possible biomarkers for heat stress in dairy cattle.
Following indices may be applied for the determination of heat
tolerance in animals:

1) Iberia HeatTolerance Index (IHTI)

One of the earliest index developed by Rhoad, in 1944 to evaluate
thermal stress in animals was the Iberian heat tolerance test, which
uses the rectal temperature (RT) asa variable,

This method is performed in an open area between 10 AM to 3 PM

when the ambient temperature ranges between 85-95 0 F, and rectal

The heat tolerance coefficient was calculated using formula-
HTC=100-10 (RT-101)
Where HTC is Heat tolerance Coefficient
And RT is Rectal temperature

*HTC value exceeding 100 is indicative of heat tolerant animal

*If two animals are having same HTC value, then animal having
less RR will be considered as more heat tolerant animal.

2) Gaalaa's Heat Tolerance Index

This index was given by R.F.Gaalaas in 1947.Gaalaas equation is a
modification of Rhoad's equation (IBHC), and the study is
performed under similar condition as in case of IBHC.

The value was calculated by using formula
HT =100-14 (RT-101)
Where HT =Heat Tolerance
RT =Rectal Temperature
*HTC value exceeding 100 is indicative of heat tolerant animal

*If two animals are having same HTC value, then animal having
less RR will be considered as more heat tolerant animal.

3) Benezra's Coefficient of Adaptability (BCA)

This index was given by M.V Benezra in 1954 using Rectal
temperature and respirartion responses of animal after exposing
them for 7 hrs for 3 consecutive days.

The value was calculated by using formula
BCA =RT/38.3+RR/23
Where RT = Rectal Temperature
AndRR= Respiration Rate
Normal RT (0C)=38.33 Normal RR/min=23
*BCA value of 2 is indicative of maximum adaptability and values
more than 2 indicates lower adaptability
4) Dairy Search Index (DSI)

It was given by CK Thomas and coworkers in 1973. Physiological
parameters i.e rectal temperature and respiration rate and pulse
rate is recorded and the value of DSI/Dl is calculate d accordingly.
For this the animals are exposed for 7 hrs on sunny coudy day.

The values are calculated by the formula
DSI=05X1/X+03Y1/Y+0.2Z1/Z
Where X1, Y1 and Z1 represents rectal temperature, pulse rate and

Z asthe same
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RICH NUTRITION

Highly Bio-Available
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HOW THE RUMEN WORKS

Catlle have been coined “upcyclers” due to their ability to turn natural resources
and by-products that are inedible to humans, into higher value, high quality protein
source in the form of beef. An estimated 35% of the US mainland is unable to support
cultivated agriculture, thus grazing animals are highly valued to utilize the otherwise
wasted rangeland to upcycle nutrients to high-quality protein needed in the human diet.
The reason cattle are able to upcycle low quality forages and by-products is due to
their anatomy and physiology of the ruminant digestive tract, more specifically, the
symbiosis of diverse microbiota in the rumen.

Physical Structure of the Rumen

The digestive system of a ruminant consists of three pre-gastric fermentation
compartments including the rumen, reticulum, and omasum as well as one "true
stomach” called the abomasum, with each compartment having specific roles in
digestion and absorption of nutrients. The pre-gastric fermentation compartments are
what allow ruminants to utilize low quality, roughages and convert these into nutrients
needed for production and growth.

The reticulum is a honeycomb-like structure and serves to move ingesta into the
rumen and into the omasum and plays a key role in regurgitation and rumination. The
rumen is the largest compartment in adult ruminants and often described as a
fermentation vat where feeds are broken down and digested by enzymes produced by
rumen microbes including, bacteria, protozoa and fungi.

The rumen and the reticulum continuously go through a cycle of contractions every 1
to 3 minutes that begin in the reticulum and passes caudally, orin a head to tail direction,
through the rumen. Rumen motility serves to mix rumen contents, aid in eructation or
expulsion of gases and continuously propel fermented feedstuffs of small enough
particle size to pass through the reticulum to the omasum and gastrointestinal tract.
Particles that are heavy, dense or too large to pass to the omasum will collect and
form a bolus in the reticulum, and are regurgitated to be rechewed. During the
rumination process, feed particles are further mechanically reduced in particle size,
increasing surface contact for further microbial degradation. An important aspect of
chewing is the reinfroduction of saliva that not only lubricates chewing activity butis also
richin bicarbonate, which serves as animportant buffer to neutralize rumen pH.

The rumen wall is an important site of nutrient absorption and recirculation. The wall
is lined with papillae, or finger-like projections that increase the surface area for better
absorption of nufrients such as volatile fatty acids (VFA) produced by the microbial
fermentation process. Care must be taken to promote good rumen papillae health
through diet and nutrition to optimize papillae size and length since changes respond to
concentrations of VFA in the rumen. Cattle on a high plane of nutrition with abundant
VFA production have more robust papillae compared to cattle in a deficient nutrient
state have smooth and short papillae with reduced absorption capabilities.

The rumen “bugs”

The reason that the rumen is so important is because cattle rely on the microbiota
living in the rumen to convert feed into sources of energy and protein for the animal. A
common phrase in ruminant nutrition and production systems is to “feed the bugs.”
When the rumen microbial population receive adequate nutrition and proper feeding
management, they are able to be more efficientand productive.

There are billions of microbes in the rumen consisting primarily of different bacteria
and protozoan species. The term “feed the bugs" is commonly associated with ensuring
ruminants receive adequate crude protein, including rumen degradable protein and
non-protein nitrogen. These components are broken down by the rumen microbiota into
amino acids and ammonia that are utilized for microbial proliferation which in turn
converts low value N sources info high quality microbial crude protein that provides the
building blocks for animal growth and production.

v»'8 LIVESTOCK TECHNOLOGY

The type and species of microbiota in the rumen are greatly dependent on diet and
serve different functions. For instance, some species thrive at lower pH and digest
starch and sugar, while others thrive a higher pH and digest cellulose. A shift in rumen
pH can manipulate the rumen environment and promote or diminish certain microbial
populations. This is important when considering diet and ingredient changes, feed
intake behavior, feed additives such as phytogenic feed additives, ionophores, and
direct fed microbials, among many other factors.
End Products
As the primary energy source for cattle are carbohydrates (cellulose and starch), the
microbes break down these complex carbohydrates into glucose and then converted
into large amounts of VFA and gases through ruminal fermentation. There are three
primary VFAs produced in the rumen: acetate, propionate, and butyrate, some of which
are absorbed across the rumen wall and provide more than 70% of the ruminant's
energy supply.
Diet composition, either fiber or starch, influences microbial populations and the
relative proportions of VFA produced. For instance, in high-roughage fed cattle there is
more acetate produced and can reach 4 to 6 times the amount of propionate. In high-
grain fed cattle, the amount of acetate produced is reduced to approximately 2 times the
amount of propionate.
The process of converting structural carbohydrates to VFA is inefficient due to the
loss of energy fo heat and methane (Ch4). When acetate is produced there is a loss of
one carbon molecule to produce carbon dioxide (CO2), which is used by methanogens
to produce methane and eructated. However, when propionate is produced, there is not
an exira carbon released to produce methane, giving it a greater energy value
compared to acetate and butyrate.
During microbial fermentation, large amounts of gases are produced including CO2
and CH4, which must be eructated, or belched out. In certain conditions when the
animal cannot eliminate the gas as quickly as it is produced due fo impaired mofility or
obstruction of the esophagus (gas bloat) or when gases become entrapped in a foam
due to consumption of foaming agents such as soluble protein (frothy bloat), the rumen
will become distended and they will become bloated. Bloat can cause suppressed
respiration and increased absorption of CO2, which can lead to death.
In addition to energy metabolism, another critical piece is the role the rumen plays in
nitrogen metabolism and microbial crude protein, or crude protein provided from the
“bugs"” themselves. Microbes turn over rapidly in the rumen, creating a continuous flow
of microbial crude protein to the lower gastrointestinal tract that contributes to the
animal crude protein requirements. Microbial crude protein is considered the most
important protein source for cattle and is estimated to supply approximately 50 to 100%
of the daily metabolizable protein required by the animal. Therefore, the importance of
providing adequate rumen degradable protein and non-protein nitrogen for the rumen
microbiota is essential in optimizing rumen functionality.
Conclusion
The digestive tract of a ruminant animal is complex but understanding basic factors
thatinfluence rumen function can impact overall health and performance of the animal.
There are a number of strategies specifically targeted to promote and optimize rumen
function including considerations for supplying appropriate roughage content in the
diet, roughage particle length, balanced nutrition to provide sufficient nutrients, and
some rumen pH and microbiota modulators that can play a role in achieving greater
success in maintaining rumen health and functionality.

For more information, please contact a dsm-firmenich representative.
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Deactivate
mycotoxins,
protect your

profits

80% of ruminant feed is contaminated with mycotoxins, which decrease animal

health, fertility, performance, and productivity, thereby reducing profits at both
dairy and beef farm levels. As your trusted partner, we offer the most comprehensive
solution, based on a multi-proprietary strategy to ensure best protection through
adsorption, biotransformation, and bioprotection.

If not us, who? If not now, when?
WE MAKE IT POSSIBLE

yNOXly EALT,
S 7N
(82 ()

2 2, @
4"’461:.\1’\6{\ "4'455‘&&

irmenich ese .

% Y

- # NS '

o



- ° ) e, = o
NIt AToeat fe g e SAJHG T YHUS
“JAee ATTES, ICI5 WWWWW%@E
Wawmé—c’aﬁm%mwﬁﬂﬁ nif=zHT, UAg, 3793

“HITES YeHd, SCIaal i‘lElB?fT fegmar,

3INST 76ed MU €0 & © BeF &t 7 A7
I | 9 99T yzant fe'g uss @& 3mdt

TU YT T8 HHTG HTHS d Ade I | SR Aseg ©
39 yg onrgr feem & i3t famr TuH < Jie

Ugnft fe'g Zie BAIHS fEd »iH weaT I 3 T
T S3uws fe9 saA™® T 96 gt J (foa®n,
2008) | Zte Enft met Ehnit € faAHt Jenft I3,

SHIHS (fRW Wi »i®., 2012) T 337 T A
J1 ¥ © gfont § sas & g€ e ca &F
JistasT & TaAEr I (AdTEs Te €%., 2014)
ni3 8fgz Buret eniar yifus 3 77 Axer I

fg niegst met fev Ufusdt 3ae w3 e
frAegs it faHrdnt® A It I8 | fae' fa

(ggden Baw femgfoam, 2010)1 faAst 3§

w3 a

S, uStest 5% AU I, ugnit § AE BaE
T YITT U J IR fEg yItaSt ¥ A, afsnrst
3ITFt niTfe 96 T ASET I | B2 »i3 el gradt
AYH A A¢ & A% 3 U AeoH® Je I8
fa@fa 8uat © Rdifaa rEs feg T Jevd | €T
FUWEE T B2 N3 Fer T g (F=9 nie
., 2005)| e BAIEG © II J9st feI
gATfes, e3<gs ot AfESe, SiF-Hag i3

E LIVESTOCK TECHNOLOGY

fegidsdt FIASTTAT YIH ST6 ©F HdT § doE
B W muHT T Awe! fewm 3T AEr grdteT J |
Zte BAdns & fe'a g At Afast Hifenr e I
faCfa femm fo9 aet <t HREeTEter A7 wifdd
Jie ¥ 349fHA € 96 ¥ Agdr J (fRw wie
., 2003) | IS M AFH § We a9 Bet fidt
%Sl J A A ®d I€ < & A &I Ut
5% HaET gTIET I | SAIHG T UST B IIE 3 g
YR USBH & 393 MUE TI&dT AIAG &% AUTS
96 € A% fe St Arat Idiet I 1 St SA9Rs o
ASS HIH3 Homst fewm '3 fogsg et J1
TEETEIUT, »EtH Baut AT fsd39 Ut €t =93
(F=9er B femafea, 2010) »grs 3 ufast
AEe '3 A w3 diedt § we@s feg vEe
JJdit |3TSTT AT FATEH HTHSTEICH & AT BE
dleaes et Bz Jet I

frge ovat, A oSt w3 BuSt HRUEMY ©
ASJ FuHt w7 U3 Qo & fey i3 e sfae 3
TU ¢ X IT & micd® enaT i3t 7iEr J|
awt v fewm fAde cte u'd ®ar & ot 3T A AdeT
T Ut BBz 3 ufowt muH & gait 39T AR i3
A IS gdter J1 Ut THH § 99 A »3 a1 3
FITRE T w3 fER & niATat a7 gefeT AT AaeT
J 7 feg ez I AT I

Vol. 13 | Issue 6 | November 2023 | wwuw.srpublication.com




Zie & AI<3H HIH3 § YU 96 SEt, MH 39
'3 MHIRH © QU €8 UEat € AN TuHt 5

fearz AfeT I »i3 12 vifent gamie 993 H3T JeT T

&f fonm AieT 3| Je afgg fe's SW munt € 53
I ATEIGH 9 Ao J WS 393 AIAIT ©f B3
Jet 3 (Frader w3 femfex, 2010)1 e @

de AT 33T MK o9 © fAo @& ol 578
%UHHBH %%%nf%ézaaaérmmm%

AJHIS® Yge UTH 39 '3 €9 373 @t ared
€9 wdfad HI 33T Jue Ts| fomme3g
HHfen feg, die © g2 T Uad foanE ATAG]
AT ASB3YIed fesm 3T 77 AT J| e
'3 AIHo® TS Ufas 12 uifentt S976 Ag

3 UM BT &% 13T Hiel J (U'SHT v nis.,
2021) | @R, 2 HRT 3 gmie die afag =
fougsr f&'x wH Udtedt I »3 feew
yfafonr feg = J&t 1 HIH3 & Ho'3TYTs

sdY 2 a9 I (Tader »i3 ferfe, 2010) | A
Aflised M3 S &fdd ﬁmwm%ﬁ
fer Bt yI=-nigH s H3T J |

AIAdr 3 gmie fearz fev yz@los o3
niEgat MEaacdms/midtarfelfea eergnf
I5| A 3 TEES S
ad1° g= AT, v 39 '3 6
a9 gaterl fem I
Iie T9-T9 T 0 9T AF
3 we ads Bt grfeee
T T | Wz 24 Wifentt
BET TH 7% BIE W3 T
SHTUIEE 3 991 A AA
fanmer digid adt T 3T
Hite &% fusfdar Ae <t
ATHIG® HIH3 3° gmie I3t 77 Ax<l 3| o8t
5% TU 9T &% UTT I8 NAUES 29 I196
feg T 395 BT saAATRTT utfenT famim I
(Irg9ecH M3 ferfes, 2010)1 7 & yst 39

mﬁﬂ%w@%ﬂmwaaﬁﬂﬂ'sdeu%

@37-—!'1:'(5 EE) HS'C“)& I‘E' g HET ﬁ-l_EHO(t‘I a'l

Vol. 13 | Issue 6 | November 2023 | wiww.srpublication.com

3l 9T 3o, dte u'et € @93 g9a A9 a3
o137 AT grdter I AIAdt 3 gmie f3WTdt
feg g0 & Hgedt »3 AT & Ay Aew
AITdt & T9ATEET I |

UH USS UH € 8 »f3 &< € Ho3 § gemet JuE
g Ho'3*yTs gfHar fsg8e g5 | Jie € Aren
THBIEH 7SS &3 YETs 9t J | farst &
yg T 7ot 3T '3 393 I2IBIT ATAS 5% AUTS
96 et B3Aas 3T AT gdler I 3T A B9
AN <t fAI3 »i3 Aen @8 B0 ¢ feom st 34t
&% U fewH 3T 77 A, faAs 2 nirgfax
BFHS § I 7T A w13 Ul © B3uea fies &

TUI TS A A |

c

LIVESTOCK TECHNOLOGY




Advanced Economic Feeding System to Enhance Milk Production

Dr. Surya Kant*, Dr. Akash Wadal', Dr. K. D. Singh’, Dr. A. K. Verma’, Dr. M. K. Verma® and Dr. Sonu Jaiswal'
*'PG Scholar, Department of Livestock Production Management
'PG Scholar, Department of Animal Nutrition
*Assistant Professor, Department of Livestock Farm Complex
*Assistant Professor, Department of Animal Genetics and Breeding
“Professor & Head, Veterinary Clinical Complex
College of Veterinary Science & Animal Husbandry, ANDUAT, Kumarganj, Ayodhya, U.P

Introduction

Small-scale dairy farmers in developing nations face several
difficulties today, including high production costs, unstable
markets, and low margins of profit. Farmers are also unable to
choose the price for their agricultural products. Politicians and
decision-makers in various regions of the country are in charge of
the dairy cooperatives and are in charge of regulating the milk
price. Therefore, rather of raising the price of their produce, farmers
must employ scientific, cost-effective strategies to minimize
production costs in order to make the dairy industry profitable.
According to Dixit (2002), the average cost of producing milk in
India is Rs. 30/litre. In addition to providing farmers Rs. 2.5 as an
incentive for each liter of milk they produce, the state of Karnataka
pays Rs. 32.5 per liter to the dairy cooperative that is effectively
operating there, the Karnataka Milk Federation (KMF). In
comparison, the gross value of milk sales in Karnataka is the lowest
in the world at between 46 and 56 rupees. Farmers only make a very
minimal profit margin.

The cost of buying animal stock, housing, maintenance, disease
control, and feeding management are the main causes of the cost of
milk production. Since feed prices alone represent 65-75% of
regular costs on a dairy farm, improving cow productivity and
efficiency through better nutrition can help the business become
more profitable. Therefore, adjustments in feeding management
and nutrition have the most potential in the shortest amount of time
out of all the achievable ways in a dairy farming system to generate
increased profits to the farmer. Therefore, the current discussion
will provide a full overview of advanced, low-cost feeding
technology that dairy producers might use for successful dairying,
The expense for producing milk:

Variation due to season, or variation in pricing of input like green
feed, dry feed, and concentrate throughout the year, is one of the
key factors that affects cost of production. Along with variations in
agroclimatic conditions, the cost is also affected by the size of the
enterprise, the breed of the animals, and the breeding, feeding, and
management techniques employed.

According to research on the price of milk production reported by
Dixit (2023), the price of milk production for native cattle varied
from Rs. 28 to Rs. 32 per liter; for buffalo, it was Rs. 25 to Rs. 30 per
liter; and for crossbred cattle, it was Rs. 18 to Rs. 20 per liter.
Following manpower (20-25%) in terms of inputs, feed and fodder
account for the majority of the total price of milk production (65-
70%). Since the price of feed make up a significant portion of the
gross production expenses, attempts to decrease the cost of milk
production must concentrate on maximizing the efficiency of feed
resources.
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Advanced feeding strategies with affordable prices include:
« Unconventional orrecent feed resources:

Numerous more recent feed sources are proven to be beneficial for
feeding livestock. A reasonable alternative to fill the shortage as
well as reduce production expenses is to replace some of the
conventional feed sources. The regional suitability and availability
of unconventional feed supplies are important determinants.
Methods of processing and detoxification that are appropriate
must be used. and utilized in animals at a safe inclusion level.
Residues from agricultural crops are a novel source of feed that
may be applied to feed livestock. India is the globe's second-largest
producer of fruits and vegetables. During harvest, marketing, and
processing, 33% of these are destroyed. The majority of these diets
are affordable, healthy, and contain fewer ANFs. The primary
challenge with employing these feed products is their high
moisture content. However, they can be effectively used after being
processed properly.

» Techniques foradding mineralsin feed:

Every breed of animals need minerals for optimal well-being,
growth, and milk production. The concentration of minerals in
green fodder supplies is low and frequently requires
supplementing, particularly for animals that produce an excessive
amount of milk. Lack of minerals are especially difficult to identify
because symptoms frequently appear after an extended period of
underfeeding. Mineral deficiencies may interfere with growth and
production in a subclinical behavior without revealing any
symptoms. In spite of the fact that major nutrients must be
provided in greater amount, minerals are also more economical
than major nutrients. Therefore, for livestock that produce an
abundance of milk, the right quantity of mineral supplementation
isessential.

Mineral supplements involve:

a) Lickorthe mineral block

b) The most popular method is mixing powder with concentrate
feed

¢) Supplementalliquids.

When contrasted with inorganic sources, chelated mineral sources
are superior. In comparison to inorganic sources, they can be
supplemented 50% less and have greater bioavailability and better
absorption. Five to ten percent more minerals will have no effect,
but giving too much can be hazardous and provide no further
advantages. Some minerals should not be ingested in excess
because they are unsuitable with one another. In an animal's diet, a
two-to-one proportion of calcium to phosphorus is ideal. Milk
fever tends to come caused by dairy cow diets with high Dietary
Cation Anion Difference (DCAD) (alkaline diet).

Vol. 13 | Issue 6 | November 2023 | wwuw.srpublication.com




The acidic diet, or low or negative DCAD, serves to prevent against
milk fever. DCAD is decreased by consuming anionic salts
(minerals abundant in Cl and S compared to Na and K) or minerals
with acids. For optimum performance, a mineral mixture requires
to contain both main and trace minerals in the right proportions.

« TMR, ortotal mixed ration:

Total mixed rations are "the practice of weighing and blending all
feedstuff into an all-encompassing complete ration that offers
sufficient nutrition to meet the dietary requirements of the cows
that produce milk for one day". The amount of nutrients (fiber,
energy, protein, minerals, and vitamins) that the animal needs is
contained in every bite that it consumes. TMR features comprise : A
4-5% increase in feed intake, improved ruminal micro flora and
environment, better formulation and feeding accuracy, and
covering of the flavor of distasteful or nontraditional feeds (urea,
limestone, fatty acids, and some bypass protein sources).It's
important to avoid overmixing and undermixing the ingredients
while merging all the feeds in a TMR. The TMR will cost slightly
more than conventional mash feed, even if the benefits exceed the
price. Itis therefore an effective method that can minimize feed loss
and promote feed efficiency in cows that produce milk.

+ Techniques forimproving fodder employing crop residuals:
Rice/paddy straw, wheat straw, and maize stover are among the
most prevalent crop residues employed in the dairy industry.
When used as fodder, these materials have little nutritional value
and are rich in lignified fiber, resulting in them incapable to
maintain the livestock productive for an extended period of time.
As a result, straws or crop residues should only be used as a
substitute type of feed that has been boosted with additional vital
ingredients like urea, molasses, etc.

« Storage and conservation of fodder:

As agriculture in India heavily depends on the rainy season, a
successful progressive dairy farmer always thinks about the future
as well. A feed and fodder crisis might occur at any time of the
season. During such an outbreak of limited supply, the expense of
crop residue could increase, and the dairy sector would be
impacted. During the rainfall of the monsoon period, there are
plenty of green fodder supplies. Green feed that is in surplus
should be preserved as hay or silage. Although India's tropical
climate encourages conservation as hay, very few farmers are
accepting this method of farming.

The production of silage is increasing in popularity, and more
farmers who raise milk are utilizing this technology for supplying
fresh feed during the year's periods of drought. The stover and
straw frequently catch fire on the farms themselves. resulting in
polluted environments, especially in Punjab and Haryana.
Although their poor nutritional value, such dry agricultural
leftovers can be stored with convenience. Employing techniques
like urea ammoniation, treatment with alkali, or introducing
molasses, these crop leftovers can be enhanced. Therefore, the most
economical approach for both sustainability and earnings is to offer
an adequate supply of high-quality fodder throughout the entire
year.
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» Feedingon the basis of the animal's postpartum period:

A dairy system for farming should maintain adequate feeding in
order to avoid nutrient shortages or surplus. The dietary
requirements of dairy cattle differ depending on their
physiological stage and their level of production. To maximize
milk production, reproduction, and dairy cow health, there are five
distinctive feeding phases or stages that can be specified
throughout the lactation phase of dairy cattle. Following this
scientific feeding technique will result in cost-effective milk
production.

» Initial lactation:

Postpartum, from 0 to 70 days (at its highest milk production). The
milk supply increases over time all throughout this phase of
lactation and maximum 6 to 8 weeks afterwards calving. Dry
matter intake is insufficient for dairy cows to meet their dietary
requirements for the production of milk. As a result, the body's fat
stores are released to be used in the production of milk. Therefore, it
is important to introduce the cow to highly energetic diet, which is
an essential method of management during the early lactation
phase. to enhance nutritional intake throughout the early stages of
lactation. Feed forage of a superior grade. Permit continuous access
to fodder. Consider about introducing rumen bypass fat in the diet.
For appropriate CP, RDP, and UDP, optimize the diet.

+  Optimum DM utilization:

Occurs 70 to 140 days (decreasing milk production) after delivery,
Animals have an instinct for ingesting more dry content during this
period. Allow the animals free access to feed and fodder. Since a
drop in milk production is unavoidable, it should be limited and
cows shouldn't be reducing bodyweight. Grain feeding can be
enhanced for high-yielding dairy animals, but not over 2.5% of
body weight. To achieve optimum rumen function and normal
milk fat content, forage quality should be superb and intake of at
least1.5% of body weight is recommended. During this time, issues
such as a sudden decrease in milk production, low fat and SNF
challenges, silent heat, and hypoglycemia are possible. A scientific
feeding strategy should work to minimize these risk factors.

* Midand postlactation:

Postpartum 140 to 305 days (declining milk production). The cow
may be pregnant throughout the period of lactation, and the feed
DMI will quickly fulfill or exceed the animal's dietary needs. In
combination feed mixture feeding should try to restore any
reduction in body weight during the post-calving phase and be ata
level suitable for milk production. Farmers can easily maintain
livestock during this phase as there are just a few potential health
issues.

» Dry period:

60 days prior to to the following lactation. Most farmers might not
give the animals a long adequate dry period for recovery. For the
necessary amount of colostrum to be produced and to prepare the
cow for the following lactation, a minimum of 60 days is necessary
during the dry stage. As a result, this is an essential phase in the
lactation cycle that influences the lactation period that follows. It is
advisable to provide low-quality forage, such as straw or grass hay,
as opposed to limiting feeding.
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An adequate quantity of the three vitamins A, D, and E must be
included in the diet to increase calf survival, reduce the risk of
retained placenta, and improve milk fever complications. The
possibility of milk fever during this particular period is suggested
to be avoided by using an anionic mineral mixture. Selenium along
with other trace minerals should be appropriately supplied
through the diet of dry cows.
» Period of transition or close-up:
14 days prior to the delivery. For adaptation of dry cows to lactation
ration without causing metabolic disorders, a transitional or close-
up dry cow feeding program must be implemented. Niacin and
anionic salts supplementation is additionally suggested for
reducing the risk of hypoglycemia and milk fever, respectively.
+ Specification for the least-costration:
The most affordable and balanced ration within the given
boundaries must be estimated (either by a veterinarian or an
animal nutritionist), or it can be calculated via software based on
the chemical composition of the local feed materials and the
animal's dietary requirements. There are now frequently used
smartphone applications available that farmers can use as well. As
an instance, the ICAR-NIANP, Bengaluru, developed the Feed-
assist software. Feeding costs can be decreased and the production
of milk can be increased by employing the least expensive balanced
ration that is designed according to animal demands with locally
accessible feed resources,
Important factors to consider for profitable milking dairy cattle
feeding are as follows:

« Scientifically balanced ration.

+ The ideal roughage to concentration ratio for improved
ruminal health is 60:40. If an animal generates a lot more
milk and has enough fiber, the particle size may exceed
50:50. A ratio below this one could elevate the risk of
ruminal acidosis and other digestive disorders.

« Allays provide high-quality feed that is free of mold and
toxins to maximize the advantages of feed to the
maximum.

« Animals are grouped nutritionally according to their
physiological stages since the nutrients they require vary
with each stage. Specifically, Calf, Heifer, Pregnant, Dry
should be managed at the farm level and fed properly.
Giving all the animals exactly the same quantity and
quality of food could prepare animals for nutritional excess
or scarcity.

+ Throughout the entire day, provide access to clean water
since it is both the most neglected and crucial element for
animals.

+ The feeding intervals: Feeding frequency should be
optimized for the highest feed efficiency and the least
amount of wastage. To meet their needs for dry matter,
high yielding animals require more frequent feeding.
Livestock require to be fed more frequently across the
summer and throughout gestation, especially during the
cooler times of each day. The efficiency of feed
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consumption enhances if the total feed to be provided ina
day can be provided in more than one feeding. Therefore,
high-producing livestock should be fed at least six times
throughout the day with a sufficient amount of time for the
animals to ruminate and rest in order to achieve maximum
production

» consumption of green fodder:

Farmers found that keeping dairy cows on green fodder is the most
cost-effective method since it costs around Rs. 2.5 and Rs. 3.0 per
kilogram in India. Depending on the geographic area, the
availability of land, water, labor, and other resources needed for
growing green feed, the cost of production may vary. An animal
requires, on average, 25 kg of green fodder daily. It is highly
palatable, easily absorbed, and regarded as natural feed for milking
cows, which aids in maintaining favorable rumen conditions.
Pasture land, forest land, public land, or farmed fodder are every
possible source of green fodder. Green feed obtained from pasture
or grazing area is among the least economical of these natural
assets.

Traditional systems of people who raise livestock frequently use
grazing-based livestock management strategies, particularly in
remote regions and close-by forested areas that significantly
support livelihoods and environmental services. The most
significant single source of feed for ruminants in these types of
environments is pasture grasses. They serve as the majority of the
animals' feed during the growing period at a price that is less than
that of feeds. Farmers can grow high yielding green fodder
varieties for profitable dairy production as a result of urbanization
and declining grazing resources. By reducing the amount of
concentrates fed to the animals, increased usage of green fodder in
the animal's diet may lower the overall price of producing milk.

The biggest challenge is ensuring a constant supply of green
fodder, which can be resolved through the implementation of good
animal husbandry strategies.

+ Grow perennial fodder plants including cowpea, lucerne,
cluster beans, and velvet beans together with fodder
legumes like sorghum, hybrid napier, and sorghum.

*  Whenever feeding green feed to animals, chop them.

+ Preserveextragreen feed as hay orsilage.

+ Create a plan for tree forage, such as sesbania, moringa,
subabul, etc.

» Technology employed for precision feeding;:

The best nutritional fulfillment is one which enables an organism to
fully benefit from genetics while preventing nutrition from
growing an organism any larger than the maximum size
determined by inheritance. Therefore, the best advantages offered
by precision feeding should be employed for the economical
feeding of animals in order to prevent overfeeding. Precision
feeding technology ensures the most efficient and the most secure
production of animal products, the best product quality, and at the
same time the lowest level of environmental pollution by reducing
elimination of unutilized nutrients. Precision feeding technology
meets the nutrient requirements of the animals with the greatest
degree of adequacy.
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In order to preserve environmental and financial sustainability,
precision feeding involves a continuous process of providing
livestock appropriate but not excessive nutrition and obtaining the
bulk of nutrients from domestic feeds through the integration of
feeding and forage management. Reduced risk of over-conditioned
livestock, lower feed costs, and less waste produced are a few
advantages of precision feeding for the producer. When precise
feeding is needed, major nutrients involve -

« Energy:

Given the fact that the consumption of other nutrients is impacted
by the availability of energy, it is the most vital nutrient of all.
Animals may get more energy from both fats and sugars. The
primary source of energy in a typical dairy cow diet will be
carbohydrates. Forage and concentrate feed ingredients should
ideally be a source of slowly fermentable carbohydrates.
Overfeeding the animal must be prevented in order to get the best
outcomes for the economy. Another approach for providing
animals energy is to bypass fat. In high-yielding animals during
periods of transition and heat stress, bypass fat is recommended. It
enhances energy density and improves dairy animals' negative
energy balance.

In contrast to natural fatty acids, which have glycerol as their
structural backbone, bypass fat is made up of calcium salts of fatty
acids. When calcium is blended with fatty acids, a rumen-inert fat
supplement is created that has a low solubility and is hence less
exposed to microbial assaulting and biohydrogenation. In contrast
to the acidic environment of the abomasum, it becomes hydrolyzed
and releases calcium and free fatty acids for absorption. Early
lactating animals should be given bypass fat during the summer to
promote milk and fat production and ensure early conception. As
ana dairy cow, 100-150 g of bypass fat per day is suggested.

+ Fiber aids in rumen health:

Anaverage dairy cow should consume about 2% of its body weight
in forage dry matter. Out of this, the entire ration should contain at
least 28-30% neutral detergent dietary fiber. It also known by the
name "effective fiber" that require at least 2 kg of fiber every day.
Rumen PH, which should be over 6.0, can be used to measure it.
Fiber digestion and microbial protein production might be
restricted by a lower PH. maintains the amount of butterfat in the
milk, which is the primary criteria used by dairy cooperatives for
purchasing milk. Utilizing fiber well additionally minimizes SARA
(Sub Acute Rumen Acidosis), optimizing the performance of
animals.

» Protein:

Since protein supplements are the most expensive components,
they should be used judiciously nonetheless in an amount that will
allow for optimal milk production. The cows who are lactating
should receive a variety of protein sources rather than just one. The
objective of a protein supplementation strategy should be to
improve microbial protein production.
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The following sources of protein can be given to ruminant animals

viasupplements:

+ The optimal ratio of rumen degradable to undegradable protein
sources is 60:40. This is known as rumen un-degradable protein
(RUP).

» Providing rumen bypass protein will boost growth rate by 25-
30% and milk yield by 10% while decreasing dietary amino acid
loss as ammonia and urea and preserving energy through less
urea synthesis. promote reproductive effectiveness. Rumen
bypass protein feeding at a rate of 100-150g per day is excellent
for transitional livestock and those who have excellent milk
production.

» Lysine and methionine are believed to be limiting amino acids
in a typical diet that consists of corn-and-soybean meal. When
cattle are fed more CP than required to meet their demands for
metabolizable amino acids, it leads to an excess of N that is
eliminated in the urine and may negatively impact the
environment. Total dietary CP may be reduced by adding RUP
or the limiting essential amino acids in rumen-protected form to
meals.

»  NPN-Urea: Only Urea should be used to provide the remaining
third of the body's protein needs. Urea should be released in a
controlled manner for the ruminant to utilize it more efficiently.
For improved microbial utilization, urea should be supplied in
dairy cattle feed together with enough amounts of either starch,
molasses, or cellulose and minerals like P, Co, and S.

It is possible for producing more N-efficient diets is improved by
understanding or recognizing the degree of urea recycling and
accounting for this as well as the microbial consumption of the
recycled N. A dairy cow with a body weight between 300 and 600
kg should never have more than 80 to 160 grams of urea daily.
Overfeeding ruminant animals via protein will result in ammonia
waste and increase expenses for feed since it exceeds what the
ruminal bacteria can use for metabolizing it.
Conclusion:
A balanced diet enhances nutrient utilization by stabilizing
ruminal fermentation. This feeding strategy is highly appreciated
since it enables increased use of agro-industrial waste products,
crop remaining food, and non-conventional feeds in ruminant
rations for strengthening productivity and minimizing feeding
expenditures. There cannot be a single perfect advancement in
technology or scientific discovery that could satisfy all of the
demands of agricultural producers or minimize the overall price of
production. The entire expense of technologies for both consumers
and farmers must be taken into account. Innovations must be
convenient to utilize, affordable, upgradable, accessible, and
readily available domestically. Changes in feeding management
and nutrition have the most potential in the shortest possible
period of time out of all of the possibilities in a dairy system of
production to promote a higher return to the producer.
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Gutmicrobiota

The Gl-tract and its microbiota represent a very complex ecosystem.
The gastrointestinal microbiota of monogastrics is composed
primarily of bacteria, and particularly anaerobic Gram-positive
bacteria. The intestinal bacteria make important contributions to host
metabolism and physiology. The relationship between host and
microbiota in a healthy individual is a homeostatic symbiosis that
primarily involves nutrient acquisition. But, beyond digestion, GIT
microbes potentially contribute to the overall health status of the host.
The commensal bacteria alert the immune system and allow the host to
distinguish between commensal and pathogenic bacteria. The
dynamic interactions and overall composition of the microbial
community in the gastrointestinal tract of animals and humans
ultimately reflect the co-evolution of microorganism with their host
and the environments, and diets adopted by the host. Due to the
impact on nutritional, physiological, and immunological processes,
the microbial community of the gut markedly influences health and
performance of the host. The intestinal epithelium has the capacity to
ensure optimal absorption of nutrients, simultaneously it exclude and
neutralize or detoxify pathogenic microbes. This epithelial function is
influenced by direct host/microbiota interactions, and through
microbial activities on the diet, accordingly, a microbiota ensuring the
best possible operation of the epithelium may be considered
advantageous.

The dietary components affect intestinal microbiota of the host. Both
domestic cats and dogs are members of Carnivora, but their intestinal
microbial diversity varies to some extent. In felines, Firmicutes have
been shown to be the most predominant bacterial group, followed by
Proteobacteria, Bacteroidetes, Fusobacteria, and Actinobacteria
respectively. The predominant phylum of dogs, humans and mice are
Fusobacteria and that dogs have a relatively greater percentage of
Firmicutes. Among the groups of archaea, the methanogenic archaea
were also the most abundant group in dogs, human, mice and chicken.
Microbiota and nutrient metabolism

Microbiota and carbohydrate metabolism

The sophisticated relationship between the GI tract and gut microbes
allows for efficient use of dietary carbohydrates. The monogastrics
and humans can adsorb monosaccharides (eg. glucose and galactose)
in the small intestine, and can also hydrolyze certain disaccharides
such as sucrose and lactose to their constituent monosaccharides.
However, they have limited enzymatic ability to degrade complex
polysaccharides from the diet. Therefore, simple sugars are absorbed
in the proximal small intestine by active transport, and undigested
dietary polysaccharides enter into the distal small intestine and colon,
where they are degraded by microbial action. The degradation of these
undigested dietary polysaccharides is a fermentation process
involving numerous gut microbes, including Bacteroides,
Bifidobacterium, Ruminococcus, and Roseburia spp., as well as some
microbes from Clostridium, Eubacterium, and Enterococcus genera.
The major end products of polysaccharide fermentation are SCFA i.e.
acetate, propionate, and butyrate, which provide energy for the host
and are involved in a number of physiological functions. These SCFAs
can be used as the energy source for epithelial cells or peripheral
tissues. The SCFAs stimulate the colonic sodium and fluid absorption,
modify the microbial composition, and regulate the glucose and
energy homeostasis. Acetate and propionate can be taken up by the
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liver and be used as substrates for liver cholesterol and fatty acid
biosynthesis; propionate can also act as a substrate for
gluconeogenesis. Butyrate has been shown to improve insulin
sensitivity, and modulate immune responses by macrophages.
Microbiota and protein metabolism

The gut microbes can affect nitrogen balance by de novo synthesis of
amino acids and intestinal urea recycling. The gut microbes contribute
to the circulating pool of essential amino acids. It has been stated that
up to 20% of circulating lysine and threonine in nonruminant
mammals, including adult humans, is synthesized by gut microbes.
The intestinal microbiota also contributes to nitrogen balance by
participating in urea nitrogen salvaging (UNS). Increased urease
expression in gut microbes results in metabolism of urea in the GI tract
into ammonia and carbon dioxide. Some of the ammonia can be used
for microbial synthesis of amino acids. Perhaps more importantly, the
nitrogen generated during this process (urea nitrogen) can re-enter the
host circulation and serve as a substrate for synthetic processes.
Reduced urea recycling has been reported in germ free animals and in
humans receiving antibiotic therapy.

Microbiota and lipid metabolism

Triglycerides are a prominent source of energy during critical illness.
Their body supply is tightly linked to the intestinal microbiota. The
conventionalization of adult germ-free (GF) mice with a normal
microbiota harvested from the distal intestine (caecum) of
conventionally raised animals produces a 60% increase in body fat
content and insulin resistance within 14 days despite reduced food
intake. This has been attributed to microbiota that promotes
absorption of monosaccharides from the gut lumen, with resulting
induction of de novo hepatic lipogenesis. Colonization of GF mice
with just a single gut microbe (B. thetaiotaocmicron) significantly
increases total body fat content, although the increase in fat content
was less than that seen with transfer of the complete mouse
microbiota. In addition, microbiota stimulates increased hepatic
triglyceride production and promotes storage of adipocyte
triglycerides by suppressing the activity of a circulating inhibitor of
lipoprotein lipase.

Microbiota and Vitamins

The intestinal gut microbiota also acts as an important supplier of
various vitamins. Several common bacterial genera in the distal
intestine (eg, Bacteroides, Bifidobacterium, and Enterococcus) are
known to synthesize vitamins. Thiamine, folate, biotin, riboflavin, and
panthothenic acid are water-soluble vitamins that are plentiful in the
diet, but that are also synthesized by gut bacteria. Similarly, it has been
stated that up to half of the daily vitamin K requirement is provided by
gut bacteria. The molecular structure of bacterially synthesized
vitamins is not always identical to the dietary forms of the vitamins.
The Bifidobacterium and Lactobacillus spp. have been verified to have
folate biosynthetic properties; Lactobacillus reuteri also has the ability
to produce cobalamin (vitamin B,,). Several specialized epithelial
transporters have been recognized to participate specifically in the
absorption of vitamins derived from gut bacteria.

Conclusion

Gut microbiota should be considered a key aspect in animal nutrition.
It influences many areas of animal health from innate immunity to
appetite and nutrient metabolism.
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BRINGING PROGRESS TO @
FARMERS FOR BETTER EARNINGS

De Heus from the Netherlands to Construct Rs. 142 Crore Plant in Rajpura, de he u s‘
Punjab, Bringing Quality Animal Feed & Best Farm Practices to Farmers g

You Are Welcome To The
DB :

G CEREMONY

avenues to
poultry, fishery and piggery, etc. for better earnings.

De Heus, a top 10 global animal feed company from The
Netherlands, Northwestern Europe, brings hope to such farmers
by setting up Rs 142 crore state-of-the-art plant in Rajpura, Punjab
to produce quality animal feed, and bring best farm practices to
help them increase their earnings. This is the first major investment
by a Dutch company in Punjab. The Netherlands is known to be the
2nd largest exporter of agricultural products in the world.

N S o r.."’ .
Ambassador of the Kingdom of the Netherlands to India,
Nepal & Bhutan H.E. Marisa Gerards
The plant, being set up by De Heus India, a direct wholly owned

subsidiary of the more than 100 years old De Heus (with a global
turnover of 7 billion euros in 2022), will produce a full livestock
product portfolio of compound feed, concentrates, base mix and
dairy mineral mixes. In the first phase, to be realized in first quarter Punjab, Rutger Oudejans,
of 2025, the plant will produce 180 kilo metric tons (kMT) ofanimal g siness Group Director
feed, with a potential to increase it to 240 kMT. The factory will (Premix & Specialisties) and
have two dedicated lines. Country Director India;

Hon. Chief Minister of Punjab Mr. Bhagwant Mann was Chief Guest ~ Tanveer Malik, General
in the groundbreaking ceremony of the company’s animal feed  Director India; and Amit & :
factory at Vividha Industrial Park, Rajpura on October 1, 2023.  Mittan, Commercial Director, 1 “» / ,
Ambassador of the Kingdom of the Netherlands to India, Nepal & = De Heus India, said, “As a | (i el bl e i ey Bl
Bhutan H.E. Marisa Gerards was the Guest of Honour. global leading supplier of and Country Director India

Addressing a press
conference on 30 September to
announce the investment in

nutritional products for animals, De
Heus supports the performance of
farmers - the producers of milk, eggs,
fish and meat. It provides them not
only with high quality products, but
also with in-depth knowledge about
\, animal nutrition, animal husbandry
and animal science. We provide them
with nutritional concepts that ensure
maximum animal health and optimal

Tanveer Malik performance for better earnings.”
General Director, India

‘| L’; 5

Hon. Chief Minister of Punjab Mr. Bhagwant Mann
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Amit Mittan, Commercial Director, De Heus

On advancing De Heus’ footprint in the country, Koen De Heus,
CEO of the company, said in a message, “India is an important
market where we see a valuable role for De Heus, bringing
advancement to farmers and local communities, having a positive
impact on sustainable farming practices, increasing job
opportunities and working in partnerships with local suppliers
and partners, in short, powering progress. This is part of the
company’s global expansion strategy, aimed at building a local
presence to optimally serve farmers with high quality animal feeds
and practical farming advice.”

'/

Koen De Heus, CEO of the De Heus

In another message, De Heus’s Asia division CEO Gabor Fluit
said, De Heus has more than 60 own production locations in over
20 countries, and exports to more than 50 countries in Europe, Asia,
Middle East, Africa and Latin America. “Wherever we operate, we
dedicate ourselves to bringing prosperity to our customers along
the entire value chain, from the farmers, to local communities and
our marketing network.”

Focusing on Punjab and Haryana, Country Director India Rutger
Oudejans said, “during our six years presence in this region,

producing animal feeds on rented feed mills, we have fully realized
the great potential of the two states in driving accelerated growthin
the areas of animal husbandry and livestock.

While Punjab is the dairy region in India with over 3000
commercial dairy farms, Haryana is a key poultry region exporting
broilers and eggs to nearby states. Both states are rich in raw
materials used in production of animal feed, with multiple crops
per annum and a long tradition in farming. This is a great
advantage for the company in delivering good quality feeds and
ensuring their uninterrupted availability.

Withits Dutch roots, and over 100 years history, De Heus has been a
partner in animal nutrition to the agricultural sector for over four
generations. Being a family owned and managed business (it is still
owned by the De Heus family), it relates to, and bonds closely with
its customers, which are also mostly family-owned businesses.”
The support services of De Heus focus on:

+ Providing accessible knowledge and experience about feed,
animal husbandry and cattle farming

» Establishing the proper nutrient requirements and a feed
strategy adapted to the local situation

+ Keeping the animals and their offspring healthy

» Improving the productivity of the animals

+ Increasing the production efficiency

+ Improving the management processes on farms

Sustainable Animal Nutrition Solutions for a Changing World

A rapidly growing world population and rising living standards
are putting increasing pressure on food value chains. For a
sustainable food system, production must be optimised and made
more accessible and responsible. As a leading supplier of animal
nutrition solutions, De Heus helps farmers improve their
performance, and deliver high-quality produce efficiently and
responsibly.

Every day, we work towards creating better access to safe and
healthy food for a growing world population. We do so by
providing our customers with the products and services they need
to look after their animals and manage the sustainable
development of their businesses.

As well as high-quality feed, our specialists help drive efficiency
and technological progress for our customers - by offering in-
depth knowledge on animal nutrition and health, as well as animal
husbandry and farming. We also work with farmers to improve
their environmental footprint.
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Scientific Feeding of Transition Buffalo for
Improved Production Performance

Ram Singh Bibyan, Pramod Kumar, Sarita Kaushal, Antra Gupta, Vibhore Aggarwal,
Jannat Saini, Priyanka Patir, Lovely Anant and Prajakta Kailas Sangale

Animal Nutrition Division, ICAR- National Dairy Research Institute
Karnal-132001 (Haryana) India | carirsingh@yahoo.co.in

India possesses 57 % of the world's buffalo and 16% cattle, having
13% of the global livestock population (FAO, 2013). Buffalo is
prominent in Haryana, Punjab, Gujarat, UP and AP, where it
contributes between 54-85 per cent to total milk production and is
important contributor to rural household incomes. Nutritional
management during transition period is extremely important to
achieve not only maximum milk but also reproduction from the
ensuing lactation.

Transition period: In buffalo, transition period is the most
important stage during which there is change from one state to
another. The transition period is often considered from 3 weeks
pre-partum to 3 weeks post-partum where buffalo transit from
non-lactating state to lactating state. During this period many
essential processes undergo within the body of dairy animals
preparing for the next lactation. The dry period, and in particular
the late dry period, should be considered a critical period in which
the quality of all inputs will directly impact the productive
performance in the next lactation as well as the incidence of disease
associated with calving and buffalo health. Various physiological,
metabolic and hormonal changes occur during the transition
period for metabolic adaptations required for the growth of the
foetus and onset of lactation. There is dramatic change in nutrient
needs that necessitates coordination of metabolism to meet
requirements for energy, glucose, amino acids and calcium by the
mammary gland following calving,.

Reduced feed Intake: The most important physiological changes
are the reduction in dry matter intake (DMI) around parturition
and increase in nutrient requirements for the rapidly growing
foetus and milk production. However, the reduction in DMI varies
with the breed of the animals, quality of ration, stage of lactation,
parity, body condition score (BCS) of animals and also the
environmental temperature. The DMI declines during the last 3
weeks of gestation and can be up to 30-35%, especially in
subtropical area, where the summer temperatures usually reach
35°C during the day time. About 89% decline in DMI occurred at 5-
7 days before calving in Holstein cows. Reduction in DMI in
transition Murrah buffaloes was also reported which ultimately
recovered after few days of parturition. These changes occurring in
the transition buffaloes further modify her metabolism drastically.
During the last trimester of pregnancy, the growing foetus
occupies larger part of abdominal cavity which reduces the volume
of rumen resulting in decreased DML Proper feeding management
during this period regulates both milk production in the
proceeding lactation as well as the reproductive efficiency of the
animal.

Body condition score (BCS): Most of the dairy animals at the onset
of lactation experience negative energy balance (NEB) due to
reduced DMI and increased milk production. So, excessive
mobilization of body lipid stores take place to support synthesis of
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milk and milk fat and increased amounts of non-esterified fatty
acid (NEFA) are released into the circulation, the level of which
increases gradually in the transition prepartum period, resulting
reduced BCS, rumen fermentation and milk production. Dairy
cows that are over conditioned (BCS>4.0), have a much greater
reduction in their feed intake immediately pre-calving, compared
with cows with alower BCS.

Increased nutrient requirements: Parturition leads to an increased
(2.8, 4.7 and 2.0 times more glucose, fatty acids and amino acids,
respectively) demand of nutrient requirements by mammary gland
especially for synthesis of milk lactose, fat and protein, which were
at lesser need at prepartum for foetus. Therefore, there are
challenges to the animal to meet these requirements. Immediately
after calving, the demand of glucose for lactose synthesis increases
to match the rapidly increasing milk production. In Holstein cows,
the mammary requirement for energy was reported to increase
three times at 4th day of lactation than that of the gravid uterus. The
transition dairy animals suffer a NEB postpartum due to rapid
increase in milk production which reaches its peak at 5-6 weeks,
however feed intake continues to lower up to 12-14 weeks. The
propionic acid produced in the rumen during the fermentation of
dietary carbohydrates is the major precursor of glucose in the liver.
In a study with Holstein cows, the foetus uses 46% of maternal
glucose taken up by the uterus in the last weeks of foetal
development. Glucose demand in Holstein cows has been
estimated at 1000-1100 g/ d during the last 21 days of gestation, but
it increases sharply after calving to approximately 2500 g/day at
21d postpartum. Therefore, the shortfall of glucose requirement is
covered from gluconeogenesis from body fat mobilization, muscle
protein, amino acids, lactate and glycerol, subjecting the liver for a
great challenge. The muscle protein mobilization increases
threefold during the first week after calving compared with
prepartum values; fat mobilization is 300%. Other body tissues also
adapted to the reduced availability of energy. Glucose is also an
important energy source for the ovary, and its reduced availability
in the beginning of lactation can negatively impact the
reestablishment of ovarian activity after calving, which affects the
subsequent production. About 900g metabolizable protein (MP) is
required per day during late pregnancy in Holstein cow and heifer.
About 120 g MP/d is required for an increased synthesis of
mammary tissue, resulting in an overall predicted requirement of
between 1000 and 1100 g MP/d. Therefore, supplementation of
dietary proteins especially rumen undegradable protein (UDP) is
required to meet out these requirements. However, feeding of high
protein with more degradability (RDP) could be detrimental to
animal, and may result in decreased milk yield and delay in both
follicular development and luteal function in cow. Feeding of
excessive RDP also resulted in elevated blood urea nitrogen (BUN),
and elevated milk urea nitrogen (MUN); affecting the uterine pH in
heifers, which has been associated with reduced fertility.
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The excess ammonia and elevated pH levels in the rumen causes
Ca2+ and Mg2+ to form insoluble complexes with phosphorus
making them unavailable for absorption encouraging both
hypocalcaemia and hypomagnesaemia, which causes parturient
paresis immediately after parturition in cows Existing feeding
standards recommend additional allowance 20 and 10% of
maintenance requirement, respectively for immature buffaloes in
first and second lactation for maternal growth. Micronutrients viz.
minerals and vitamins are essential for mammary gland
development, growth of the developing foetus, and support of the
antioxidative and immune functions. The mammary requirement
for calcium to produce colostrum on the day of parturition is more
than double than that for foetal growth in late gestation. The onset
of lactation places such a large demand on mechanisms of calcium
homeostasis that most cows develop some degree of
hypocalcaemia at calving. In some cases, concentrations of plasma
calcium become too low to support nerve and muscle function,
resulting in parturient paresis or milk fever. Adaptations to
increase the blood supply of calcium very soon after calving
include increased intestinal active transport, increased resorption
of bone stores and decreased urinary excretion of calcium.

Health disorders coupled to transition period: The transition
changes favour the occurrence of health problems. The main
disorders occurring during the transition period are fatty liver,
ketosis, sub-acute and acute ruminal acidosis (disorders related to
energy metabolism); milk fever, sub clinical hypocalcaemia, udder
oedema (disorders related to mineral metabolism), abomasal
displacement, metritis, and poor fertility which leads to major
complicating factors for subsequent reproductive performance,
resulting additional economic loss. Poor transitions also result in
milk income losses through lowered peak yield. Moreover, the diet
of most dairy animals changes sharply at calving from being
mainly forage-based to concentrate-rich diets with high level of
fermentable carbohydrates, the amount of VFAs produced exceeds
the capacity of the rumen to absorb them, leading to decreased pH
in the rumen environment. This situation leads to the phenomenon
known as rumen acidosis and contributes to reduced DMI and feed
digestibility in the early postpartum period. The increased level of
NEFA (>0.3 meq/l) in the circulation due to NEB during the
transition can be oxidized either completely to carbon dioxide to
provide energy to the liver or incompletely, resulting in the
formation of ketone bodies (>1200 pmol/l, BHBA concentration)
causing a metabolic disorder, ketosis. The liver also re-esterifies
NEFA into triacylglycerol (TAG). To release TAG from the liver, it
is packaged into very low density lipoproteins (VLDL). Fatty liver
develops when the liver uptake of lipids exceeds the oxidation and
secretion of lipids by the liver. Excess lipids are stored as TAG in the
liver and are associated with decreased metabolic functions of the
liver. Raised blood ketones are associated with a 3-8 times
increased risk of a displaced abomasums, double the risk of
retained placenta, three times risk of metritis and six times increase
in the risk of developing cystic ovaries. Subclinical ketosis causes
reduction in milk yield, lowered fertility and longer to return to
oestrus.

Nutritional strategies during transition period:

Improvement of voluntary intake: Maintenance of feed intake in
transition buffalo, especially just after parturition is very important
to minimise chance of health disorders and improvement in
performance. The feed additives viz. yeast extracts and flavouring
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agents could be used to improve feed intake in ruminants.
Recently, phytogenic substances such as essential oils, herbs, spices
etc are being used to improve intake and milk production in
bovines. Feeding of composite feed additive to lactating Murrah
buffalo during 30d of lactation was reported to improve feed
intake.

Dietary Energy-Protein Manipulation: Energy and protein are
required for the maintenance, growth, and reproduction and
production performance of animal. It is demonstrated that high
fibre diet during the dry period decreases the size of the rumen
papillae, which are responsible for the absorption of end products
of digestion in the rumen. On the introduction of high energy diet
after calving, the size of rumen papillae increases, resulting in
higher and faster absorption of nutrients. But, if a diet rich in
soluble carbohydrates and low in fibre is offered few days prior to
calving, the desired papillae size can be achieved immediately after
calving. The diet of such cows must provide the required 10 MJ
ME/kg DMI with 16% CP. Daily requirement of ME (Mcal) of 29.76
and CP (g) of 1460 for buffalo having 500 kg BW with 10 litre (7%
fat) of milk production has been reported. However, care should be
taken to check excessive intake of high-energy diet in dry period,
especially during last 3 weeks of gestation, to avoid peri parturient
complications. Higher plane of nutrition during transition period
was reported to improve body weight, parturition and expulsion of
placenta with heavier birth weight of calf. Occurrence of 1st post-
partum oestrous and conception were also reported better in
crossbred cows fed higher plane of nutrition. Increasing energy
density of diet by introduction of grains in the diet of transition
cows and heifers at least 3-5 weeks prior to calving may stimulate
rumen papillae growth and increase VFAs absorption from the
rumen, adapt the microbial population to higher starch diets and
increase feed intake. The energy density should be between 1.56
and 1.62 Mcal NEL/kg DM intake. It was demonstrated that when
energy density of the diet increased from 1.3 to 1.54 Mcal NEL/kg
DM and CP increased from 13 to 16% at about 3 weeks prior to
calving, feed intake was increased by 30%. Increasing the energy
and protein density up to 1.6 Mcal of NEL/kg and 16% CP in diets
during the last month before parturition improved nutrient
balance of cattle prepartum and decreases hepatic triglyceride
content at parturition. Generally, the roughage to concentrate ratio
recommended for high yielder is 50:50. But as the DMl is the major
constraint, the alternative is either to increase the energy density
(by feeding additional grains or adding oil seeds or protected fat) or
by reducing roughage to concentrate (R:C) ratio. Formulation of
any ration with density beyond 13 M] ME/kg DM is quiet
impossible. The total starch contents in the diet of high yielder
should be between 20-25%. Molasses is an easily fermentable
source of energy and included to increase the palatability as well as
level of soluble sugars in the diet. The energy density of a ration can
also be increased by dietary supplementation of oils and improve
milk yield, fat per cent as well as birth weight of Murrah buffalo.
But, addition of oils beyond 4% of total diet may adversely affect
the feed intake and fibre digestion.

Buffaloes should be fed to support 750-900 g average daily weight
gain during last 2 month of pregnancy and about 700g average
daily weight gain during the last 3 month of pregnancy. In
pregnancy of adult buffaloes, CP requirement increases by 3, 8.4,
16, 26, 43 and 64 % of maintenance requirement on 5th, 6th, 7th, 8th,
9th and 10th month of pregnancy, respectively.
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The corresponding increases in TDN requirements are 4.3, 7.2,18.8,
22.2, 39.0 and 67.4% of maintenance requirement, respectively.
Pregnant dry buffaloes (at >5 month of pregnancy) should be fed
with 30 kg green fodder and 2 kg concentrate mixture (20% CP and
70% TDN) and ad libitum wheat straw. With decrease in
availability of green fodder 1 kg concentrate mixture should be
additionally fed to replace every 10 kg green fodder. This ration
will meet protein requirement for entire pregnancy and energy
requirement up to 9.5 month of pregnancy but will fall short of
energy requirement on the last 2 weeks of pregnancy when
additionally 1-1.5 kg grain has to be fed. For pregnant immature
buffaloes, in additional 1 kg grain or 5.5 kg cereal fodder or 7.5 kg
legume fodder should be fed to support 300-350 g average daily
maternal growth. Similarly, buffaloes in their 2nd pregnancy
should be fed additional 0.5 kg grain or 2.7 kg cereal fodder or 3.7
kg legume fodder to support 120-200 g average daily maternal
growth. Challenge feeding of buffaloes with good quality fodder
and concentrate mixture during last three weeks of pregnancy
helps in priming the rumen for increased concentrate feeding in
early lactation and build up body reserve for lactation. Dietary
protein content and quality in terms of rumen degradability and
amino acid composition is very important to meet the requirement
of transition buffaloes. Natural protein supplement with high UDP
content viz. corn gluten meal, cotton seed cake, coconut meal can be
supplemented. Supplementation of condensed tannins (CT)
through leaves of Artocarpus heterophyllus, Ficus infectoria, Ficus
bengalensis and Ficus glomerata at 1.5-2.0% levels was observed to
reduce the rumen degradability of groundnut cake to 60-75% from
the normal value of 92%, demonstrating improvement of its
utilization at lower digestive tract. Efficient utilization of protein
supplements would not only improve the productivity and
reproduction of the animal, but may also help in reducing the
global warming by decreasing the enteric methane production
especially from animals fed low quality roughages. The efficiency
of rumen fermentation depends upon the amount of microbial
biomass synthesized, which in turn depends on the
synchronization of protein and carbohydrate breakdown.

Supplementation of bypass fat: High-yielding buffalo and
crossbred cattle usually remain in negative energy balance during
late gestation and early lactation due to energy deficiency. Under
field conditions crossbred cow and buffalo often lose 75-90 kg BW
after calving. Ovarian cycle ceases when buffalo loose 15-24% of
BW. Such animals do not come in heat, unless the loss of BW is at
least partially recovered. Fat plays an important role in the
performance of lactating animals. Usually the extra energy
required by the high yielding dairy buffaloes cannot be fulfilled by
conventional ration. So, to increase the energy density of the ration,
fats can be added. As fat degraded in the rumen may adversely
affect the rumen microbes and feed intake; it should be given in
rumen protected form. The level of total dietary fat in ration should
not exceed 6-7% of diet. Mixture of cereal grains and forages
usually contain about 3% fat, so up to 3 or 4% of dietary DM can
come from supplemented fat. Inclusion of bypass fat up to 13% in
the diet with continual increase in milk production in dairy
Holstein cow has been reported. About 100-150g bypass fat/d
could be supplemented to increase milk production performance
in buffalo. Thus, supplementation of bypass fat in crossbred cows
and Murrah buffaloes during the transition phase/early lactation
improved the milk yield and fat content. Supplementation of
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bypass fat at 2.5% of DMI in multiparous crossbred cows from ?40
days to +90 days of parturition resulted an increase in birth weight
of the calves, while time taken for expulsion of foetal membranes,
involution of uterus, onset of cyclicity, service period and number
of inseminations per conception were reduced (P<0.05).
Supplementation of 15g bypass fat per kg milk yield increased milk
fat and yield in buffalo, however, there was no effect on cyclicity
and pregnancy rate.

Protected amino acids supplementation: Methionine (Met) and
lysine (Lys) are the two most limiting amino acids for milk
production. Dietary supplementation of Met and Lys (1:3) can be
an effective approach to improve amino acid balance for milk
production. Met also has an important role in the formation of very
low density lipoproteins which are necessary for the export of
stored fat in the liver and helps in preventing fatty liver. Met and
Lys easily gets degraded in rumen. A source of ruminally-
protected methionine (RPM) and lysine (RPL) are available
commercially. Incorporation of 10g methionine and 30g lysine in
the ration has improved milk production and milk composition of
lactating buffalo. Choline, a component of phospholipid and
methyl donor, plays an essential role in very low density
lipoprotein synthesis and contributes to fat export from the liver.
Choline is also required for biosynthesis and secretion of milk. Fat
metabolism can be improved with the help of choline for better
energy production which helps in improving milk production. As
dietary choline is rapidly degraded in the rumen, it must be
supplemented in rumen protected (RPC) form. Supplementation of
54¢ of RPC 40d before and 120d after calving improved milk yield
and milk composition in dairy cattle. The combined effect of
supplementing ration with RPM, RPL and RPC on the performance
of preparturient crossbred cattle revealed improved BCS on the
day of parturition, duodenal supply of Met and Lys, plasma TG,
VLDL and phosphatidyl choline levels on the day of parturition in
cows. Transition Murrah buffaloes fed basal diet (BD); BD+7g
RPM+15g RPL; BD+50g RPC; BD+7g RPM+15g RPL+50 g RPC for
a period from -3 months to + 3 months post partum, demonstrated
that feed intake and BCS remained comparable among the
buffaloes, however, milk fat per cent and 6% FCM yield were
increased (p<0.05) in all supplemented animals.

Vitamins supplementation: Niacin supplementation is common
in transition diets for its role in the prevention of ketosis through
reduced body fat mobilization. Dietary 14g/d niacin
supplementation was reported to increase milk production in early
lactation of dairy cows. However, a meta-analysis of 27 feeding
studies involving niacin supplementation to dairy rations showed
no improvement in lactation performance when niacin was given
at 6-12 g/d. Supplementation of niacin at high doses to the
transition dairy cows has given inconsistent results. Biotin has a
proven ability to stimulate glucose synthesis in the liver, which is
the main energy source for milk production. The feeding of high
concentrate diet during early lactation reduces rumen pH, which in
turn decrease the biotin synthesis, leading to laminitis, which
adversely affects milk production. The biotin supplementation
demonstrated reduced claw lesions and also improved milk
production and reproductive performance.

Buffers supplementation: Buffers combat acid production in the
rumen and help to reduce digestive upsets or to maintain milk fat
percentage when high grain diets are given to the lactating dairy
animal to meet out energy deficiency.
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A mixture of sodium bicarbonate and magnesium oxide (3:1) gives
a better response than either fed alone. Buffers should be fed at the
rate of 0.6 to 0.8% of DMI or 1.2 to 1.6% of concentrate mixture.
Sodium or potassium buffers should not be fed during dry periods,
because it elevates dietary cation-anion balance (DCAD) which
predisposes the dairy buffalo to milk fever.

Rumen modifiers: Rumen modifiers act directly on rumen
microbes, altering the microbial population balance and the
proportions of volatile fatty acids (VFAs) produced. As such, they
play a part in adapting the rumen. Ionophore rumen modifiers
include sodium monensin and lasalocid. Antibiotic rumen
modifiers include virginiamycin and tylosin. The effects of sodium
monensin are primarily increased ruminal propionate balance,
reflecting an increase in propionate producing bacteria compared
to those producing formate, acetate, lactate and butyrate. The
increase in both milk yield and milk production efficiency with
decreased risk of ketosis, displaced abomasum, retained placenta
and metritis was reported on supplementation of monensin to
transition cows. Recently, various plant secondary metabolites are
used to modify rumen environment to increase propionate
production and reducing methanogenesis in the rumen. An
increased milk production with sustained feed intake in early
lactating buffalo fed a composite feed additive containing rumen
stimulant and methane inhibitors at 30 days post-partum was
reported.

Minerals supplementation: Buffalo milk is rich in calcium,
phosphorus, potassium and magnesium. Most of the B-complex
vitamins are present in milk. A marginal deficiency of the vitamins
and minerals may not have significant impact on milk quantity and
quality. However, calcium is one of the crucial elements in the
ration to be considered more carefully in transition buffalo. At the
beginning of lactation, the sudden demand of calcium for milk
production increases dramatically, leading to fall in blood calcium
levels resulting in hypocalcaemia. This stimulates the secretion of
parathyroid hormone (PTH), which stimulates the bone
resorption. It takes 2-3 days for the PTH cycle to become fully
functional. It also activates vitamin D3, which increases absorption
of Ca from intestine and mobilized bone Ca. But this process
requires 24-48 h, and cannot prevent animal from milk
fever/ parturient paresis as more than 60% of cases of milk fever
occur within 24 h of parturition. To avoid incidences of milk fever,
the best feeding management practice is to provide low Ca
(<50g/day) diet during last 2-3 weeks of gestation, which should be
increased to about 100g/d at least two days before parturition. The
diet, after parturition, should have sufficient Mg, an essential
activator of vitamin D3 in liver. An optimum requirement of Ca
and P by 0.53 and 0.34%, respectively in the total dry matter intake
in buffalo was reported. Buffalo milk contains about 1.8-02.0g Ca
and 1.1-1.2g P per kg milk. Daily requirement of Cais at around 5.2-
5.8g and of P is 2.1-2.3g for per kg milk production. Good quality
mineral mixture should be supplemented (50- 60 g/ d) to buffalo for
proper foetal growth and milk production.

Dietary cation-anion difference (DCAD): DCAD refers to the
numerical difference between the sum of certain dietary cations
(positively charged minerals) and certain dietary anions.
Primarily, the cations to consider are sodium (Na) and potassium
(K) while the anions are chloride (Cl) and sulphur (S). Reducing
DCAD in the prepartum transition period dramatically reduced
the risk for milk fever and subclinical hypocalcaemia by improving
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calcium dynamics for the buffalo. A diet having 330 mEq/kg DM
DCAD has promoted feed consumption, water intake and resulted
in greater milk yield and milk fat in early lactating buffalo and
occurrence of hypocalcaemia was reduced by feeding diet
containing -110 DCAD level, for last four to six weeks before
parturition. Feeding of 90g anion salt (-749 mEq) from -21 days up
to calving and 125g cation salt (Sodi bicarb., +1473 mEq) up to 21d
postpartum improved milk yield and fat per cent in Murrah
buffaloes with simultaneous improvement in reproductive health
of animals. Provision of adequate quantity and quality nutrients as
required by buffaloes during the transition period generates
positive effects on animal health; milk and reproductive
performance.

Nutrition of transition buffalo plays an important role in
improving production and reproduction performance not only in
the current lactation but also in the ensuing lactation. Reduced dry
matter intake during transition period is the main factor for
depressed performance of buffalo. Estimates of the demand for
glucose, amino acid, fatty acids, and net energy by the gravid
uterus at three weeks prepartum and the lactating mammary gland
at postpartum indicated approximately a tripling of demand for
glucose, doubling of demand for amino acids, a five fold increase in
fatty acids and four fold increase in calcium. Therefore, proper
feeding management should be practiced to fulfil nutrient
requirement for improved production and reproduction
performance of buffalo.
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