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From the Director's Desk

Greenhouse gas  (GHG)
emissions remain one of the
most widely discussed global
issues of our time. Since the
pre-industrial era, surface air
temperatures have increased
significantly, with the average
land temperature for 2006-
2015 standing 1.53°C higher
than the 1850-1900 baseline
(IPCC,2019).Thisrise, primarily .}
driven by anthropogenic
emissions since the Industrial
Revolution, is referred to
as global warming and is a
direct result of GHGs trapping more sunlight and heat within
the atmosphere. The intensification of this effect has led to
notable and persistent changes in global climate patterns—
alterations in temperature, precipitation, and wind patterns
that typically span decades.
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While Earth’s climate system has evolved over millions of
years and remains influenced by major natural factors, recent
rapid industrial development, deforestation, advances in
agricultural practices (including livestock rearing), and other
human activities have accelerated changes in the climate at
an unprecedented rate.

In India, agriculture accounts for approximately 14% of
total GHG emissions as of 2020, with livestock contributing
60% of this share. Specifically, livestock are responsible for
10,601 Gg (1 Gg = 10°g) of methane emissions from enteric
fermentation, 184 Gg of methane, and 30 Gg of nitrous oxide
from manure management, totaling nearly 309,868 Gg CO,-
equivalent emissions from the sector. Within these figures,
cattle contribute about 55.8%, buffaloes 34.6%, sheep 2.9%,
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goats 6.3%, and other species
(such as yak, mithun, camel,
horse, mule, and pig) 0.3%.
From 2005 to 2020, GHG
emissions from livestock
have grown at an annual
growth rate (AGR) of 0.5%,
while livestock population
increased by 0.7% and milk
production surged by 8.31%.
= This clearly indicates that,
despite a substantial rise
in  milk production, GHG
emissions from livestock have
remained nearly constant,
resulting in a notable decline in per capita emissions for milk
production.

State-wise analysis of enteric methane emissions in 2020
reveals that 11 states—Uttar Pradesh, Rajasthan, Madhya
Pradesh, Gujarat, Bihar, Maharashtra, West Bengal, Karnataka,
Tamil Nadu, Punjab, and Jharkhand—contribute around
78% of total livestock emissions, with Uttar Pradesh alone
accounting for about 20%, followed by Rajasthan (9.95%)
and Madhya Pradesh (8.55%).

As a national institute, the ICAR-NDRI is dedicated to both
quantifying emissions and developing solutions. Our research
focuses not only on determining country-specific emission
factors for large ruminants (using respiration chambers and
SF¢ techniques) and preparing the national GHG inventory
for submission to the Ministry of Environment, Forest and
Climate Change (MoEF&CC) and the UNFCCC, but also on
developing mitigation strategies in pursuit of India’s net-zero
ambition by 2070. Our team has made significant progress in
developing feed additives that have the potential to reduce
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enteric methane emissions by 20-40%. Field trials are
underway to assess the effectiveness of climate-resilient
technologies developed by NDRI, with a focus on upscaling
for small and marginal farmers.

Additionally, infrared thermography is being used to
monitor the body surface temperature of animals in
relation to thermal stress, helping to identify interventions
that maintain the productivity of dairy animals. We are also
investigating molecular mechanisms and transcriptomic
pathways to assess breed suitability for specific regions or
for relocating milk production beyond traditional home
tracts.

ICAR-NDRI is proud to lead the preparation of India’s
national GHGinventory from the livestock sector, contribute
to national and international reporting, advance mitigation
strategies through dietary interventions, and enhance our
understanding of thermal stress and its management at the
molecular level—all in alignment with our commitment to
achieving net-zero targets in the livestock sector by 2070.

%*
(Dh r'-Singh)

Director & Vice-Chancellor
ICAR-NDRI, Karnal
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Comparative enteric methane emission in low and high producing crossbred cows and buffaloes

Rahul Singh Chandel, Vivek Chandapure, Prasanth M Nair & Goutam Mondal

Low-producing and high-producing
dairy cows and buffaloes, varied in
feed intake, milk production, and
feed efficiency resulting in variation
in enteric emission. Low producing
Karan Fries cows (milk yield <8 kg/
day) emitted an average of 102.44 g
methane/day, as compared to their
high-producing counterpart (>12
kg/day) that emitted substantially
more methane at 212.66 g/day.
Low producers had lower emissions
(16.47 g/kg DMI) compared to
high producers (19.44 g/kg DMI).
However, the methane emissions
per kg of milk showed an inverse
pattern, with low producers
emitting more methane per unit of
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Comparative assessment of enteric methane emissions from low and

high yielding dairy animals

milk (34.25 g/kg milk) than high producers (19.01 g/kg milk). Similarly, in buffaloes, absolute enteric emission was
15.67 g/d for low-producing animals and 200.57 g for high-producing animals. Methane yield was 9.88 g/kg DMI
in low producers and 14.67 g/kg DMI in high producers, indicating that high-yielding buffaloes produced more
methane per unit of feed consumed. However, when methane emissions were expressed relative to milk output,
low-producing buffaloes emitted 25.72 g methane per kg of milk, while high producers emitted only 20.01 g/kg
milk. This finding suggests that, with higher milk production, dairy animals produce more methane, though, per

unit of milk production they will emit less methane.
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Developmentand Evaluation of Continuous Rumen Bio-Reactor for Estimation of Methane Emissions

Harneet Kour and Raman Malik

This study was aimed to develop and evaluate a continuous rumen bioreactor (CRB) to replicate rumen fermentation
under controlled conditions for extended durations. The system comprised two 2.5 L bioreactors housed in a
thermostatically controlled incubator (39+0.5° C). Artificial saliva (McDougall’s, 1948) was delivered via peristaltic
pumps while a diaphragm pump simulated rumen motility, enhancing microbial fermentation. Substrates were
housed in a feed cartridge unit and replaced at standardized intervals (24, 48, and 72 hours). Chyme and gas were
collected in designated vessels, and sampling ports enabled real-time analysis. A standardization trial compared
CRB with in vitro gas production technique (IVGPT) using four fodder samples (berseem, oats, maize and sorghum).
No significant differences were observed in dry matter digestibility between the systems showing CRB as a reliable
alternative. Four methane inhibitors (garlic, neem, sodium nitrate and seaweed) were tested at 2% inclusion level
in concentrate mixture. Garlic and neem produced higher gas volumes while sodium nitrate and seaweed reduced
methane emissions to a significant (P<0.05) extent. Whole genome metagenomics confirmed the growth of
anaerobic microbial communities over 40 days. The CRB proved economical and effective thus offering a robust
platform for rumen fermentation research, microbial interactions and methane mitigation strategies in ruminants.

/|

(a) Complete view of CRB (b) Front compartment of CRB (c) Rear compartment of CRB
Continuous rumen bio-reactor for estimation of methane emissions

seliNDRIx: An R package for multi-trait selection of dairy animals
T.V. Raja

The seliNDRIx is an R package developed by the scientists of Animal Genetics and Breeding Division under the
leadership of Dr. T.V. Raja. The seliNDRIx will be helpful to the researchers, academicians, students and commercial
farmers. Package will be mainly used to estimate the genetic and phenotypic parameters of different traits and shall
construct the selection index. The estimates include the additive genetic variances, phenotypic variances, residual
variances, additive genetic variance covariance matrix, phenotypic variance covariance matrix and the additive
genetic correlation matrix and phenotypic correlation matrix. From these estimates, in the second step, the index
values for different traits are calculated which are used to estimate the aggregate genetic worth for each animal. The
accuracy, reliability and the genetic gain for one round of selection will also be presented. In the third step, based
on the aggregate index values, top 20% of the animals are listed and saved in a separate file into the folder from
where the input dataset was read. seliNDRIx provides a complete suite of analysis to identify and list the genetically
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superior animals. This package perform the least squares analysis and can handle both mixed and random sire
models with any number of fixed factors for any number of traits.

Design of evacuated tube-type solar water heater to supply thermal energy to PCM based energy
storage module

Chitranayak, J K Dabas

A thermal storage module is developed by utilising the latent heat
of phase change material (PCM). An evacuated tube-type solar
water heater (SWH) is designed to supply thermal energy to PCM
based energy storage module from which the energy will supply
to yogurt fermentation unit for incubation process. The evacuated
tube-type collector was specifically chosen over flat plate
collectors because flat plate systems require an external pump for
water circulation and have been shown to exhibit lower thermal
efficiency compared to evacuated tube systemsin multiple studies,
particularly under variable climatic conditions. The capacity of the
SWH will be of a 100-liter insulated storage tank coupled with ten
evacuated glass vacuum tubes. The system will be mounted on
a slightly elevated platform to maximize incident solar radiation,

enabling optimal heating performance throughout the day. Design of evacuated tube-type solar water heater for
supplying thermal energy to thermal storage module

Institutional Technology Management Unit

Detail of Patents Filed: 02

SI.No. Title of Patent Inventors Application No.

and Date of filing

1. A process for the production of Vitamin Pradip V. Behare, Deepa Pauly Chakiath, 202511037722 on
B,, employing whey-based culture Manorama Kumari and Richa Singh April 18,2025
media and Limosilactobacillus reuteri

2 AVitamin B, rich dietary supplement  Devaraja H. C., Rashmi H. M., Monika Sharma, 202511061934 on
and a method of preparation thereof =~ Gautam Kaul, Anjal Katiyar, Amandeep Singh, June 28, 2025

Nidawanbiang Najiar, Manoj Kumar C.T., Ashwani
Koth and Arindam Dhali

Detail of Copyright Filed: 01

SI. No. Copyright Title Author and Co-Author Dairy No. and Date of
filing
1. Atlas of Socio-climatic Risk and Hotspots of Dairy ~ Sanjit Maiti, Siddhesh Zade, Amitava 15162/2025-CO/L on
Production System in Indo-Gangetic Plains of Panja, Sanchita Garai and Gopal April 21,2025
India Sankhala

Detail of Technologies Commercialization: 01

Sl. Name of MOU Signed Date Licence Fee Purchaser of the
No. Technology Technology
1. Indigenous Probiotic Limosilactobacillus  June 12, 2025 4.00 Lakhs+ The Rohtak Coop. Milk
fermentum NCDC 400 strain 18% GST Producers Union Ltd., Rohtak,
Haryana.
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Technology transfer “Indigenous Probiotic Limosilactobacillus Fermentum NCDC 400 strain” to
The Rohtak Coop. Milk Producers Union Ltd., Rohtak, Haryana on June 12, 2025
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Best Division Award Presentations

As part of the Academic Fortnight celebrations, the Best Division Presentation was held on April 4, 2025. The
presentations were evaluated by an expert committee comprising of Dr. Krishna Kumar Singh, Vice-Chancellor of
Sardar Vallabhbhai Patel University of Agriculture & Technology (SVPUAT), Meerut; Dr. Randhir Singh, former
Assistant Director General (Agricultural Extension), ICAR and Dr. B.S. Katariya, Principal Scientist, NBAGR, Karnal
based as per the laid down criteria and scores. Based on the scores awarded by the expert committee, the Dairy
Extension Division was declared the Best Division of the Institute. The recognition reflects the division’s excellence
in academic & extension contributions and overall presentation quality.

Rajan Sharma |

Best Division Award presentations by Heads of Division on April 4, 2025
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21t Convocation of ICAR-NDRI

The 21t convocation of the ICAR-NDRI was held on April 21, 2025. Hon’ble Shri Shivraj Singh Chouhan, Union
Minister of Agriculture and Farmers Welfare & Rural Development, Government of India, graced the occasion as the
Chief Guest. Sh. Bhagirath Chaudhary, Minister of State for Agriculture and Farmers' Welfare, Government of India
was Guest of Honour. During the convocation, degrees were awarded to 201 students, including 32 Undergraduate,
98 Postgraduate, and 71 Ph.D. Scholars. Notably, 98 of the graduating students were girls. Hon’ble Chief guest
congratulated the students and urged them to offer their knowledge for the benefit of the farming community
and the Nation. Shri Sukhbir Singh NG ol =

Mann, a distinguished alumnus of the .
ICAR-NDRI, Karnal was bestowed with
Honoris causa degree by the university
forhisexemplaryachievementsinfood
and dairy processing sector and for his

university. Topper students of UG, ¥ |
PG and Ph. D. programme received ¥
medals for academic excellence, 6 *
students were awarded with Best

\ - 4 43 5% _ Ve S _Q;:. o~ = 3
awarded for merit certificates during  Shri Sukhbir Singh Mann receiving Honoris causa degree from Chief Guest, Hon'ble
the convocation. Among the awardees Shri Shivraj Singh Chouhan, Union Minister of Agriculture and Farmers Welfare & Rural

60% were gitl students. Development, Government of India on April 21, 2025

....

Hon’ble Shri Shivraj Singh Chouhan, Union Minister of Agriculture and Farmers Welfare & Rural Development, Government of India

nurturing a sapling on the occasion of 21t Convocation of ICAR-NDRI on April 21, 2025
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Dr. Dheer Singh, Director & Vice-Chancellor felicitating Sh. Bhagirath Chaudhary, Hon’ble Minister of State for Agriculture and
Farmers’ Welfare, Government of India on the occasion of 21t Convocation of ICAR-NDRI on April 21, 2025

World Milk Day Celebrations

ICAR-NDRI, Karnal celebrated World Milk Day on June 1, 2025, with the theme “Let’s Celebrate the Power of Dairy”
focused on promoting the nutritional benefits, socio-economic importance, and environmental progress of the
dairy sector worldwide. Dr. Dheer Singh, Director & Vice-Chancellor, highlighted India’s journey to becoming the
world’s top milk producer and emphasized the need for enhanced milk productivity and expanding the exports
potential of Indian dairy products. Dr. J. P. Mishra, Director, ICAR- ATARI, Jodhpur was the chief guest for the event,
he lauded NDRI’s research and development in elite breeds, value-added products, and innovation. As part of the
celebrations, an exhibition was organized at the Milk Parlour, showcasing ICAR- NDRI's technological innovations,
including biodegradable trays developed from apricot kernels, adulteration detection kits, and value-added
dairy products such as Joha rice-based kheer and goat milk based cottage cheese. The exhibition witnessed a
footfall of over 350 visitors. A series of engaging competitions were also organized for the students to creatively
express the significance of milk and dairy in daily life, sustainability, and national development. Events viz. Collage
making with the theme “Evolution of Indian Dairy Industry”; Painting with the theme “Zero waste dairy: Innovation

Dr. Dheer Singh, Director & Vice-Chancellor, ICAR-NDRI, Karnal; Dr. J. P. Mishra, Director, ICAR- ATARI, Jodhpur along with faculty,
staff and students on the occasion of World Milk Day Celebration on June 1, 2025
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