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VAKSIMUNE NDL IBplus EDS [

Solution to Egg Drop and Egg Bound Syndrome in poultry \/O |(S| N dO“

A Division of

(jjJA PFA-Indonesia

ENDL-IBplus-EDS

B o Protect poultry against Newcastle Disease,
R o e Drop S 8 Infectious Bronchitis and Egg Drop Syndrome.

1 dosts = 0.5 ml

¥ focak sebelum dan selama dipakal “

¥ Stk dibawah kulit atau dalam ot
brosur yang tersedia

o oude s 2°C sampa £ Inactivated oil-emulsion vaccine combination of
B Newcastle Disease virus of Genotype VIl of NO18
ENGAN RESEP DOKTER HEW

strain and Infectious Bronchitis of M-41, 771 and
QX-like strain and, Egg Drop Syndrome'7 6 strain.

VAKSIMUNE NDL IBplus EDS : The results of challenge test, observation for 14 days
Protection
Batch No. Group rate HI-GMT N
Ratio®* | % ND | EDS [ IB(M41) |IB(QX)| IB(771)
Vaccinated | 10/10 | 100 | 207.9 | 147 3.6 22 2.2
272M4 OOV
Control 0/10 | O <2 | <2 0 0 0
*) Number of birds survived per number of challenged birds

Egg drop syndrome — 1976 (EDS —'76) is a major cause for loss of egg production upto 40% and
laying of thin shelled and shell less eggs by apparently healthy birds. The syndrome is caused
by an adenovirus with transmission occurring vertically and horizontally.

€y Vaccination Programme:

Each bird should be given one dose at age of 16-18 weeks.

Note : The vaccination programme depends on infection pressure and local
situation under supervision of poultry veterinarian

An 1SO 9001:2015 Certified Company

www.vaksindo-india.com

o VAKSINDO ANIMAL HEALTH PVT.LTD.

Corporate Office: H No. 8-7-89/C/P-1I/125, Ground floor, Chaitanya Nagar, Kharmanghat, Saroor Nagar, Ranga Reddy, HYDERABAD.
Telengana- 500070, Tel: +91 40 35858744, Customer Care No: +91 4029364722 (R) Registered Trademark
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FORWARD

WITH

FLEXIBILITY

A

Synergistic combination of
Lysophospholipids, Polyglycerides and
Synthetic emulsifiers for high efficiency fat
digestion and nutrient absorption in poultry

Improves Oil energy | Faster, better digestion and Improves weight gain
and AME value absorption of nutrients and reduce FCR points

Lysoforte’

Science of Superior Nutrient Absorption

Compelled by Curiosity™ m kemin.com

) K n Industries, Inc s group of companies 2025. All rights reserved. * ™ Trademarks of Kemin Industries, Inc., U.S.A.
Certain statements, product labeling and claims may differ by geography or as required by government requirements.




AMIMAL FEED SUPPLEMENT

TAILOR MADE PROPRIETARY BLEND

* SB MEAL SUPPLEMENT

o FISH MEAL SUPPLEMENT

* RAPESEED MEAL SUPPLEMENT O@ '
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B .

* MEAT BONE MEAL SUPPLEMENT (& .
* RICE DOC SUPPLEMENT '

* BLOOD MEAL SUPPLEMENT
» SOYA LECITHIN SUPPLEMENT

- AMINO ACIDS

DL-Methionine, L-Lysine, L-Threonine, L-Tryptophan

« DCP. MCP, SODIUM BI CARBONATE

This Products is
Mineral Covered And Encapsulated

Call : +91 962151083, +91 8760759607, +91 78853455127

(& & amantroagro017@gmail.com  (§» www.amantroagroproducts.co.in
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FINE ORGANICS
Fine)X"1806

Plant-based bioactive supplement
offering sustainable performance
and improved disease resistance

Benefits

Antibacterial & Antiviral
Performance & Immuno Booster
Improved Egg Quality
Better Breeder Performance
Disease Resistant

Functions

100% Natural solution
Non-Toxic
Non-Corrosive

pH Independent

FINE
Feed
Ingredients

Tel : 022 2102 5000
Email : feed@fineorganics.com

Web : www.fineorganics.com \"
Office: Fine H , Anandji Street, Off M. G. Road '
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m Editor's Desk
Evolving Poultry-North!

Poultry operations are evolving encouragingly in North India. A recent
development worth noting is the introduction of a brake for heavy broilers
weighing over 2.2 Kg. This is to avoid oversupply when the demand is seasonally
low. After some deliberations, the Breeder association leader representing the
broiler farmers' problems negotiated successfully with an integrator to arrive at a
resolution.

Itis very insightful to note how democratically a long-term solution was arrived at
inthe mutualinterest of the producers and the farmersin the industry.

We also expect associations and federations to take a proactive and lead role in
resolving the problems of the farmers across all regions of the country.

We must always welcome a change for the better!

Victims and perpetrators of terrorism can never be equated - As a very strong
statement by Sri Raj Nath Singh at the SCO Summit. It was a similar stance by
President Donald Trump, who does not miss the opportunity to hyphenate as
equals when addressing India and Pakistan.

The West has always mentioned India and Pakistan in the same breath and has
gotten used to it. It is becoming beyond their perception that India has moved far
ahead so as to not only challenge the West but also overtake many of them. The
same fear is with China that it is undigestible that INDIA can progress in leaps and
bounds and challenge them everywhere. None can dictate terms to India, and that
isashocking revelation to the global powers. The West had for decades created and
set image of India and viewed it always in the same template. The new emerging
INDIA is shaking them out of their fondly imagined perception of India.

Europe and America are creating a divide between the global North and the global
South. It is very difficult to understand the collective psychology of the EU, where
they always end up shooting themselves own the foot. Before the Ukraine war, all
the energy, in the form of gas and oil, wheat, and edible oils, came from Russia and
Ukraine. Post-war, the supplies have been disrupted, causing huge losses to their
European economies.

Recently, INDIA has been the largest oil supplier of processed crude oil in the form
of diesel and aviation fuel to Europe. Now EU wants to sanction this channel too- so
what does it translate to? It will further choke crucial oil supplies to the EU from
India. For India, the entire Global South is an open, welcoming market.

America's tariff threat is like water on a duck's back for India. India has the last laugh
insuch threats, as it never works!

The dignity and independence of India do not seem to be acceptable to the global
north. Nevertheless, this is the stark reality with sooner or later, the rest of the world
needstodigest.

INDIA has all the ingredients needed to become a superpower, and nothing is
goingtostopit!
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WATERING SOLUTIONS

Transform your broiler production with
smarter water management

Discover how to tackle biofilm, maintain
optimal water pressure, and ensure your
flock gets exactly what it needs.

Discover how to tackle biofilm, maintain
optimal water pressure, and ensure your
flock gets exactly what it needs.
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NAYYAR SCIENTIFIC INSTRUMENT TRADERS

675-76 HOUSING BOARD COLONY, AMBALA CANTT. (HARYANA)
ABHISHEK NAYYAR ( PROJECT MANAGER) : + 91 98966 66471, 93151-09267

E-MAIL: nsitindia13@gmail.com, Web: www.nsitpoultry.com




JUST CALCULATE

HOW MUCH YOU LOOSE
WHEN YOU GET ONLY

135 CHICKS

ADOPT IMMUNOTHERAPY AND GET

168+++ CHICKS"
180+++ HATCHING EGGS

READYMUNE RESPAFEED CALFACE

G
LD s
THE TRIO CAN PROVIDE

HASSLE FREE PRODUCTIVITY S~
WITHOUT ANY THREAT OF VIRAL !i B
I

OR MICROBIAL OUTBREAKS

L\ INTERFACE PHARMACEUTICALS PVT. LTD. ™

An IS0 9001 : 2015 (QMS) & WHO GMP, HACCP, IS0 22000 : 2018 (FSMS) Certified Company

A-4, First Floor, Mayapuri Industrial Area, Phase - |, (On Govt. Ware House Road) New Delhi - 110064
Regd. Office: EA-180, Maya Enclave, New Delhi - 110064. (INDIA)

m Phone : +91 11 4004 7455, 4004 7655 Fax : +91 11 2811 2753

e-mail : interfacepharma@gmail.com, website : www.interfacepharma.com



THE GAP

CAN BE FILLED WITH

80-\--\- H’H*

309 H/H'
s UNOTHERAPY 5 omces
. FCR

3 Kg. pop
ONLY

YOU CAN COUNT DOWN HOW MUCH AMOUNT
YOU LOST BY NOT DOING IMMUNOTHERAPY
WITH EFFECTIVE PRODUCTS

READYMUNE  RESPAFEED CALFACE

THE TRIO CAN PROVIDE BETTER RESULTS
THAN THE STANDARDS & SAVES YOUR MONEY

* Only 1% Risk of any Outbreaks

INTERFACE PHARMACEUTICALS PVT. LTD.

An 150 9001 : 2015 (QMS) & WHO GMP, HACCP, IS0 22000 : 2018 (FSMS) Certified Company

A-4, First Floor, Mayapuri Industrial Area, Phase - |, (On Govt. Ware House Road) New Delhi - 110064
Regd. Office: EA-180, Maya Enclave, New Delhi - 110064. (INDIA)

Phone : +91 11 4004 7455, 4004 7655 Fax : +91 11 2811 2753 m
e-malil : interfacepharma@gmail.com, website : www.interfacepharma.com



IT SURELY WORKS

{¥  TO PREVENT ON

* ALL VIRAL DISEASES = %
7.3 MAY IT BE

HPAI, LPAI, ND, IBD .

INTERMUNE

THE TRUE SAVER OF YOUR LOSSES
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L INTERFACE PHARMACEUTICALS PVT. LTD.

An 150 9001 : 2015 (QMS) & WHO GMP, HACCP, IS0 22000 : 2018 (FSMS) Certified Company
, First Floor, Mayapuri Industrial Area, Phase - |, (On Govt. Ware House Road) New Delhi - 110064
E

Regd. Office: EA-180, Maya Enclave, New Delhi - 110064. (INDIA)
Phone : +91 11 4004 7455, 4004 7655 Fax : +91 11 2811 2753

e-mail : interfacepharma@gmail.com, website : www.interfacepharma.com



Optimizing Intestinal Integrity for
Year Round Performance

INVEST HARVEST WIN

with with with

Monteban |

Caution: Please refer to the product label and insert for safety, storage and other required information before use.

ELANCO INDIA PRIVATE LIMITED
Unit No. 401, 4th Floor, Quantum Building, Central Avenue, Maxiban, Monteban, Surmax, Elanco and the diagonal bar logo are
" Hiranandani Estate, Ghodbunder Road, Thane (W) - 400607 trademarks of Elanco or its affiliates.

For product queries: Tel: +91-22-66156703 © 2025 Elanco or s affilates

Email: india.ahcare@elancoah.com, www.elanco.com .
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CiPLEX

Optimized acidification to amplify
growth performance

A synergistic combination of organic acids and their salts for
optimal acidification and maximizing growth performance.

FEATURES

Optimal feed and sustained acidification of gut.

Positively influences intestinal microflora balance.

Improves metabolism and nutrient digestion.

Non-corrosive and non-stringent properties.

® +912027291020/21
B info@abtl.in

#8 www.abtlenzymes.com ENZYMES * NUTRITION = TECHNOLOGY

for more details




COoOp-AP Plus

A Power Protective Antifungal, Antitoxin Formula

Fungal Problem in Poultry

High humidity & high temperature contributes significantly towards
the occurrence & spread of Fungus

HATCHERY:

a. Wood wool contamination?

b. Setter, Hatcher trays contamination?
¢. Gunny cloth contamination?

d. Drop in Hatchability?

e. Poor Chick Quality & Mortality?

CHICKS:

a. Stunted Growth
b. Diarrhoea
c. Morbidity & Mortality

TOXICITY IN FEED:

a. Fungus in Maize?
b. Fungus in DORB and other raw materials?
¢. Drop in Egg production in Layers?
d. Drop in Weight gain in Broilers?

Solution lies in using Cop-AP Plus

Cop-Ap-Plus is acidified copper sulphate in liquid form

—

Benefits:
* Can be given in drinking water.
* Acidification increases potency of copper manifold.

* Higher potency for longer duration due to better storage
than powder copper.

* No lumps formation.

* No toxicity risk as compared to powder copper.

~Highly recommended from June-October due to high
humidity & high temperature.
§io. |
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For Further details please contact: Dr. Naresh Gupta, Saurabh Gupta

Centay India

SAURABH POULTRY
Research & Breeding Farm Pvt. Ltd.

B-1/5, Glaxo Apartments, Mayur Vihar, Phase-1 Ext., Delhi-110091, INDIA.
E-mail: saurabhpoultries@gmail.com & www.centaysprbf.com

Mobile: +91 9717922722, 9999887937




«.& MAXWEll ANIMAL HEALTH

INSH E | ILLUSTRATE

_}/ (GMP+, IS0 45001 2018 22000:2018 & 9001:2015) Vs ~ 7 ~
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MaXLiv-Forte MaX Lay-Plus
Powder Powder
For Optimal Liver Wellness The Key To Bountiful Egg Harvest
. J e =
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VenturaMa SynMax-WS
Liquip Powder
Empowering Lungs and Immunity to Elevating Efficiency with
Peak Performance Nature's Power
the Fut ; - ’
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of Animal )( o
e e ChoIM EcoTrace

Powder Powder

Natural Choline Precision to Proven Mineral Solutions to

I N N ov ATI o N I Feed the Future R Unlock Growth Potential )
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v oy pr POY CurcuMax’ -

Harness the Power of Curcumin; .
Nourish Naturally 1

T ¢
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Web. www.maxwellanimalhealth.com, Email-Exports@maxwellanimalhealth.com, Contact No.: +91 9800006469
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— o ea Foods

Ganga Foods

Our Feed Benefits:
¢ Better immunity, less mortality.

* No need of additional medicine.
+ Better digestibility and availability.

+ Best quality feed at economical price.

¢ Our Feed is processed with modern equipments.

¢ Enriched with protein, energy, minerals, vitamins.

+ All raw material are strictly checked with Quality Control Tests.

¢ Our Feed mill is locate at Eco Friendly Environmentally Controlled area.

Corporate Office: Manufacturing Plant:

Village Bhalsi, Ganga Foods
Near Ganga Filling Station (ESSAR) Untla to Sutana Road,
Madlauda, Panipat Near D.A.V. School Thermal, Panipat
Mob.: +91 94160 00350 Mob.: +91 98138 79300

E-mail: gangagroupltd@gmail.com E-Mail: gangafoodsindia@gmail.com
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THE NEXT GENERATION

MAREK'’S DISEASE VACCINE

" THE FUTURE IS NOW

Marek's Dizease Vaccine Serotype 1, Live Herpesvirus Chimera PREVEXXION RN

For the use only of Registered Veterinary Practitioner. Composition: Marek's Disease virus, Serotype 1, RN1250 strain at least 952 PFU/dose Excipient g.s. 1 dose. Indication: This product has been
shawn to be effective for the vaccination of healthy 18 to 19 day old embryonated chicken eggs and healthy one-day-old chickens against very virulent Marek's disease, Dosage and administra-
tion: Administer only as rec ded. In Ovo Admini ion: Dilute vaccine at 4,000 doses per 200 mL diluent. Inject a 0.05 mL dose int h embry d egg. Subc Injection: Dilute
the vaccine at 1,000 doses per 200 ml diluent. Inject 0.2 mL per chicken. Age- This vaccine is recommended for in ovo vaccination of 18 to 19-day-old embryonated chicken eggs. This vaccine is
also recommended for subcutaneous vaccination of healthy one- day-old chickens, Pregnancy and Lactation: Not applicable, Contraindications: Mone known Special wamings and precautions:
Do not mix with other products, except as specified on the label. Use the entire contents of the vaccine container within one hour after mixing the vaccine with diluent. Use entire contents when
first opened. Do not vaccinate diseased embryonated eggs or diseased chickens. Avoid contact with eyes, hands and clothes when using the vaccine. Adverse reactions: None Withdrawal period:
- Do not vaccinate within 21 days of slaughter, Shelf Life and Storage: Shelf life is 36 months, ampoules: Store in liguid nitrogen container. DILUENT. Store at room temperature, MAH Holder:-
Boehringer Ingelheim India Pyt Ltd, Unit No. 202 and part of Unit no. 201, 2nd Floor Godrej 2, Pirojsha Magar, Eastern Express Highway, Vikhroli (E) | Mumbai 400079 Last review date:
09/0B/ 2025 Additi information is available on request.”

A T e e L
WAVAV

il
(
X

I E

1
Y
V)
X
)
1
B
il
4

T T e

| TAVAVAWY,

~ Boehringer
I"ll Ingelheim

IN-POU-0019-2024 Sep26



el wis il 9 Feaq arell wis &1 W ssisuy™E
$Y Bl I8 (P dAfed WA 2 | 99D U9 9 B 7L
Fodl | e a1 R 89 ®rs @ fog 'Hisn g’ o a)E
I ol Wl T8l Fobd Fifd &9 fHdl Tb e IR Tbole
81 81 Habdl |

9% oy fHaml @1 € @5 /T A TSI | SHT
Yoild dR SR I1 iR AT $ie] 8 FE e forg
facTqe el s TAfafedd &7 B R Tohd © | DY ?
T3 JMIDT &1 BTS oI+ TS | Teb Ford uR JA1f3ra €, 54 80
a7 90 wferere of ok T A5 10—20 wfcrerd of | &R wal®
H gAY 7T H T <, JTT—3AeTT | $1U efiex & ol U AT
QU9 #, o1 2 T Y 3T 9 1elT STl Uahd & | B
H afs IS FARAT BA11 A1 U WIS # Mg | Hig oo
8% AT SIS—I1 BT TG 3T AT PIg HoHic H TSaS!
B AT ST U &1 GHRT a1 Bie § ST |

U UBTR 3T AT F BT B o 1 b a9 wis
B 2 A1 B DU ST UBIY 2 | ol & 37T AT B
AT B, g8 uRqg FRT 4T 10—20 HfET aER & fadT
3128 FiS BT SUANT TR 3MR U+ 'ellds o9’ BT are] 7 |
QT AT B TR OTd DI FHRIT MY AT T SfFex D!
o Arel fore Tamil @Y <7 | 3Ty B o Femgd fhv
TR D UK ST | 98 W) U forRe & <97 | 99 °%E | &al
BT T BT BT IR FARIT BT e Brar 781 fawar |
'TATh o' | I g1 il WIIaT § fb qRa a8 5 &
SR b Wre &1 e © a1 781 | gf} 8l ar S A
AT 7 Ao WE &M § |

U gRATT & 38 wIs R &1 B+ 3T | 98 o9
BT 81 9 4 2024 &1 2 | HAR—IAEAE IS W UH
3% 9 SR B W e # s Aiféferdt 8 w8 ot |
9ER BIE O1d HUA B g8l of 1T dl 99 S1b—aTd 8l
b1 AT 3R Urer Al sred] off | BIR BT aR—AR Bl o
“wYs 9eeld & 9a S 8 AT | HY FET “Ugel 3R 39
DI BIS B IR FB A BT 51 8! | 379 qd FY 1P ©
ar # ugel o FRRT R o9 feuvell aR | €77 #9
I YO | 379 TP BT RPIS AN | SHBT 3T PR &
o7 | U fo=1 o) AfERTY 300 UR &R gt off, WReg TR &
a1 75 WR 3 T BIR IS 918 20—25 HIffrdY off, fR
g e 81 i1 | g § HieT B gae B a8 AN
AEfAE =et & N, TH—Td HH DY g3 | SEY JOT
“Tgt e ® fHar? SR R “ue Sfder 7 Saw
BRI, ST TRE BT I WS e’ | #9 Hal
“qg Sfacx BIH! AdbeHE AT’ | AT Y AR R 30
eme F oM fHar a1 Bre Faf | <l off ? 3 Sfaex |
SR Hua 6T o, 319 I9a ud HM TR MY ar ARy

m POULTRY TECHNOLOGY

3N wis R 7 f3ar| gufen wedr g a1 vis R iR
AT B o9 PI N8 SRHT BN b THRIT 3 U
SER—IER WSHAT AT TS | "qabareil’ AT 3R H g 1
gl WY |

YE BDIDA © (& Uleg] BIFHT DI ol I BT ATHT
75% WIS S I I SITaT & | 715 25% 9 o
e, oleR, <aT1 IS @ IrelTdT 37U W WY it B |
TE 75% T §¢ A B od & forad 94T ©, 91 Tei— &4
HO el AIH | ¥R 3R FS &) g P g I AL 8 |
75% & B 918 1 3D! R | FdH T P RISR & | g0
GaeRal Gel T B, RT FH P! HEG Th SR B 2 I8
HEdqul UeH ©, 39 WR Il 81 AR | BH | HH & N
TR T Y 394 fhaar Widie g 3iR fasd=i goeif § ?
HH q B Sl 36! BUIl & 98 3 o Bl YD DY,
SR WRINT 3R SHPT ARG q 1T | ST A8 ST S IR
W fHamE! o fawar IS | S99 &6 SUTRT 9 SUTaT !
Bie e & w=Er 9 WY | 39 fvg v CLFMA
3R PFI &1 faar famsl o= @nfay |

wIe TAIfefedhd ol @ HH & HROT AR 9 & S 984
SATET ATOTS @ DRV BRER I BIR Bis bidgar o eRew
A BRI 8 3R I 4RI BT AT e 2 |

ol SIRe® o9 1 980 &9 € | 980 &H BIHR AT
H¥Ieee SRIATA B & | Y 1=l ‘i) ot ofd' & B
Tl ol & | 1 I8 "l Hel dod B, Al BT Terd dadT
2

X BTel A govg! AR fHar &1 9H &) srevd © |
B RN TR R A& BIe & Fah: #H €T & 971 € |
TE SRR el Dl TR BIS F MY AW BRI AT FEM
WIS ¥ 3MUP] Jad 8l | arard H I8 R xal &, B
DI IO TR | U S IS ¥ WIHY ST Il ol &
7 3T I &, MUt FCR &A@ | s9& faudia vl
wie Raerax afe FCR <arer 3rmar & df &Fi & diFd
Tt o | JMTUD! YT Il ST, aRad H B9 Al Bie
T TS &l § 7 3Afd ATHEIS § | dad A §§ dXad
IR BT PIHT IR AT A1V |

PATS
Poultry Advisory & Technical Services

TILMAH
Tropical Institute of Livestock
Management & Health

| x‘f N ‘ 7-Civil Line Faizabad,

S " 4 ) Ayodnya (Uttar Pradesh)
Mr. Shabbir Ahmad Khan Mobile : 98115-08838
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CONVERTING SCIENCE INTO
INNOVATIVE SOLUTIONS

NUQO® is a pioneer in combining phytogenics & phycogenics with a unique and
cutting-edge micro-encapsulation technology that preserves efficacy and ensures
optimal release of active ingredients.

NUQO°NEX NUQO°SAFE

PERFORMANCE ENHANCER RESILIENCE ENHANCER
NUQO® NEX: A new generation of feed NUQO °SAFE: Advance solution for
additives to improve performance. adverse conditions.

NUQO®RED NUQO®°MIN SEL 3000
ANTI-INFLAMMATORY SOLUTION ORGANIC SELENIUM
NUQO® RED: Maximize Efficiency, NUQO ° MIN SEL 3000: Nature’s Superior

Release Energy. Yeast Source of Organic Selenium.

NUQO SAS/13 Avenue d'Albigny | 74000 Annecy - France | info@nugo.eu | 0033 (0)6 87 71 36 69

India Office: No.D1-341, 1st Floor, SFS 407, 4th Phase | Yelahanka New Town | Bangalore — 560064
080 4165 8125 | +91 93250 02558



PFI
8 - 9 October, 2025
POULTRY FEDERATION At Ramada Hotel, Lucknow POULTRY FEDERATION
it i Sfmpigipadbiiod v OF INDIA s

. -/ b e K 5 e LR - W
Mr. Ranpal Dhanda Mr. Sanjeev Gupta Mr. Ravinder Sandhu Mr. Ricky Thaper Mr. Rahul Khatri
President Vice - President (H.Q.) Secretary Joint Secretary Treasurer

We request you to be one of the key sponsors at 36th PFl Annual General Body Meeting

\Spon'sorshiﬂ

Categories :&c;r:js:tr'(s:;g C;r:;g:::t?;?:y :ac;:; lc:; Speaking Time(Mins.)
P;:i‘:‘irm 10,00,000 12 3 20 mins on Day 1
Platinum 5,00,000 10 3 15 minson Day 1
Diamond 4,00,000 8 2 10 minson Day 1

Gold 3,00,000 6 2 05 mins on Day 1
Silver 2,00,000 4 1 -
Bronze 1,25,000 2 1 -

In addition to the above deliverables, the Sponsoring companies can display their advertisements in form of standees/
banners on the prominent locations. Table space will also be provided to the sponsors near the Registration and in the
hallway. The logos of all the sponsors shall be printed on PFI Invitation cards, welcome banners, main backdrop banner and
on all PFI promotional banners. All sponsoring companies will be honored by presenting them mementos during the AGM.

= = Bank Account Details for Sponsorship & Registration
‘ Registration: \ A/C Name: POULTRY FEDERATION OF INDIA
A/C Number: 67211011 0006234
Up to 31 July, 2025 (Early Bird Discount) : Rs. 5,000 Bank Name: Bank of India
From 01 August, 2025 until 31 August, 2025 : Rs. 7,000 Branch Address: Rai, Sonipat (Haryana)
From 01 September, 2025 until 15 September, 2025 : Rs. 9,000 NEFT/IFSC Code: BKID0006721
On Spot Registration : Rs. 12,000 PAN Number: AATP0444K

@4.91 85752 22224 8 poultryfederation@gmail.com www.poultryfederation.org



Zivota introduces the complete

il Xijanti-coccidials

from the best International Sources.

Zivota is backed by decades of experience and
expertise in the field of coccidiosis prevention.

N __
/-/ ZivoCox 120 %\ Zivensin 200
y 4 \ (Salinomycin (Monensin
P 4 e . Sodium 12%) Sodium 20%) ”\
+# Maduraziv 10 Zivodine 100
4 (Maduramicin (Robenidine 3

Ammonium 1%) HCL 10%)

¢ ZivoClop 250
(Clopidol 25%)

Zivuril 5
(Diclazuril 0.5%)

% (NicarbBZin 25%)

WE'RE
HIRING!

‘-' Manager (Sales) - North India

Manager (Technical) - North India

@
e Zivota Private Limited & *9194170-37330
U (@ +9199107-77691
S.A.S Nagar, Punjab-(India) [@ +o172-4568728 &

contactus@thezivota.com



C Eigtforms Canafa

o For the world of healthy lives

W

Maxi-Nutrio

Yeast Bioactive Technology

Improve chick quality
& immune response
GIT Development
Tight lleal Junctions

Immune Cell Activator Y :
against Viral incidences L Macrophage Activator

(e.g. ND, Al, CAV, IBH)

Canafa Solutions Pvt. Ltd.
24 Corporate office: Plot No. 83, Industrial Area, Phase 2, Panchkula - 134109, Haryana, India
Contact: +91 98769 27764, +91-172-5010764 | Mail: info@canafa.in | VVebsite: www.canafa.in



Various ingredients have various interactions with each other and make . -
strong synergistic effects on Controlling Multiple Eimeria species.

Q Life Inhibits Oocyst Sporulation in the environment & thus
reducing Oocyst load at the farm.

No Resistance, no withdrawal period required.

@
PATHWAY Canafa

For the world of healthy lives

\'Li fe®

100% Natural Protection Against Coccidiosis

Allicin o

More than

Tannin ¢

OJI -0 P
dw

Thymol ¢ - :
Phytogenic Q-Life ¢
Ingredients

; Included
Saponin o
Curcumin o
+QL S
Q Life is 100% Natural having more than 60 phytogenic ingredients. = ;

Canafa Solutions Pvt. Ltd.
Corporate office: Plot No. 83, Industrial Area, Phase 2, Panchkula - 134109, Haryana, India E

Contact: +91 98769 27764, +91-172-5010764 | Mail: info@canafa.in | Website: www.canafa.in
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>=-AP Plus

A Power Protective Antifungal, Antitoxin Formula
Acidified Copper Sulphate

Combining copper sulphate (CuSO,4) with inorganic acids can produce specific chemical or
antimicrobial benefits listed below:

1. Enhanced Solubility and lonization

Inorganic acids increase the solubility of copper sulphate by dissociating more copper
(Cu™) and sulphate (SO,%) ions in solution. This leads to higher ionic activity, which
enhancesits antimicrobial orfungicidal action, as copper ions are the active agents.

2. Formation of Stronger Antimicrobial Solutions

Acidic environments potentiate the toxicity of copper ions to microbial cells by disrupting
cell membranes, proteins, and DNA more effectively. For example, acidified copper
sulphate is more effective in disrupting fungal spore germination and bacterial biofilms.

Please use Cop Ap Plus in this hot & humid weather to protect your birds, farm & hatchery
from fungal infections.

Regards

Dr Naresh Gupta
Saurabh Gupta

Centay India

SAURABH POULTRY
Research & Breeding Farm Pvt. Ltd.

saurabhpoultries@gmail.com

Novus International Announces Strategic NOVUS
Business Realignment to Drive Future Growth and Innovation

Novus International, Inc., the leader in intelligent
nutrition, today announced a strategic business
realignment designed to accelerate innovation,
strengthen operational agility, and unlock long-
term value for its global customer base. The
transformation will result in two separate
business units under the NOVUS umbrella - one
dedicatedtoliquid methionine solutionsand the
other focused exclusively on specialty feed
ingredients.

This new structure reflects NOVUS's continued _
evolution as a science-driven, customer-focused "
company committed to helping producers 3
achieve more. Both units will be structured as -
separate platforms, each with dedicated profit ?’
and loss accountability and the autonomy to
focus on their core capabilities. /
Dan Meagher
Nowvus CEO

NOVUS CEO Dan Meagher will continue to lead
the parent organization and provide strategic

oversightacross both businesses.

“Each unit now has the clarity and freedom to innovate faster,
respond smarter, and continue delivering solutions that meet the
evolving needs of producers around the world,” Meagher said."This is
a bold, forward-thinking step that allows us to go further in our
commitment to deliver value for our customers, our teams, and our
partners.”

Made of More®

Dave Dowell has been appointed President of
the Methionine Business Unit, while Ed Galo will
lead the Specialty Business Unit as President.

NOVUS has long been recognized for pioneering
advancements in liquid methionine technology
and for its leadership in specialty nutrition
throughintelligent feed solutions. The formation
of these focused business units reinforces this
leadership and unlocks new potential to scale
innovations globally.

“This realignment is not a division - it's an
evolution,” Meagher said. “An evolution that
enables us to better serve the industry by doing
what we do best - Deliver more science, more
insight, and more inspiration. This is how we
continue to show the world that we're Made of
More™.”

Both business units will maintain uninterrupted
service for dairy, poultry, and swine producers
globally. Customers can continue to expect the

same levels of excellence, innovation, and integrity that have defined
NOVUS for more than 30 years.

For more information on NOVUS and its innovative nutrition
solutions, visit novusint.com.
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NOURISHING POULTRY
FOR OPTIMAL GROWTH

AND HEALTH

SHEETA__L

~ Nutrition for Life
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POULTRY FEED
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SHEETAL INDUSTRIES
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BROILER nmsnm - BROILER STARTER

SHEETAL INDUSTRIES
M, Pramium 8 Paaltry Feod)

SHEETAL INDUSTRIES

Khanna-Amloh Road, Vill. Shahpur, Dist. Fatehgarh Sahib-147301(PB)
Email: info@sheetalfeeds.in | Website: www.sheetalfeeds.in

Connect with us: @ sheetalfeeds

SHEETAL

Nutrition for Life

Customized
Feed Solutions

Premium Quality
Ingredients

Scientifically
Formulated

Helpline

70879-73825



I ARTICLE

Advances in Poultry Nutrition:

The Promise of Selenium Nanoparticles

Parag Acharya, Anand Prakash, Jessy Bagh

Role of Poultry in Food Security and Emerging Nutritional
Strategies

Food security stands as one of the most critical global concerns of the
21st century. It goes beyond ensuring the availability and
accessibility of food to also include its nutritional quality, safety, and
long-term sustainability. With the global population continuing to
grow, providing a consistent supply of nutrient-dense food is
essential for public health, economic stability, and sustainable
development.

Among all food-producing sectors, the poultry industry plays a
pivotal role in supporting global food security. It is characterized by
rapid production cycles, high feed efficiency, and relatively low
production costs, making it an affordable source of animal protein.
Poultry meat and eggs are rich in high-quality protein, essential
amino acids, and micronutrients, which are particularly important in
low- and middle-income countries where nutritional deficiencies
remain widespread.

Chickens account for over 90% of the global poultry population and
contribute nearly 89% of poultry meat and 92% of global egg
production. The demand for poultry products is projected to rise
sharply, with poultry meat consumption expected to increase by
121% and egg consumption by 65% between 2005 and 2050, driven
by rising incomes, urbanization, and shifts toward animal-based
diets.

Challenges in Poultry Production

Despite its growth and significance, the poultry industry faces
considerable challenges. Rising input costs—such as feed, vaccines,
medications, and labour—alongside the growing threat of infectious

diseases and abiotic stressors like pollution and climate variability,
threaten production efficiency and profitability.

Among these, heat stress (HS) is one of the most severe constraints,
especially in broiler chickens. Elevated environmental temperatures
compromise feed intake, growth rate, immune function, carcass
quality, and survival. These negative impacts highlight the need for
innovative and sustainable solutions that can improve poultry
resilience and overall welfare.

Advancementsin Nutritional Interventions

To overcome these challenges, several strategies have been
employed to support poultry health and productivity. These include
improved genetics, modern housing and ventilation systems, and
the incorporation of functional feed additives—such as growth
promoters, nutraceuticals, trace elements, and antioxidants—into
poultry diets (Alagawany etal., 2020).

Trace minerals are of particular interest due to their roles in
metabolism, immune function, and antioxidant defence. Selenium is
an essential part of at least 25 selenoproteins, including glutathione
peroxidase (GPx), a powerful antioxidant enzyme that protects birds
from cellular damage.

It helps maintain cellular homeostasis, boosts immunity, enhances
growth, and supports fertility(Abd El-Hack et al., 2017). Adequate
selenium levels are crucial for maintaining cellular homeostasis,
immune competence, and reproductive efficiency in poultry (Hassan
etal., 2020). Traditionally, poultry diets use either inorganic selenium
(sodium selenite) or organic selenium (selenium-methionine). But
these have limitations—either in bioavailability or cost. Nano-Se
bridges the gap, offering the effectiveness of organic selenium with
better safety and efficiency.

Figure 1. Schematic overview of the biological effects of nano-selenium in poultry.
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Nanotechnologyin Poultry Nutrition

In recent years, nanotechnology has emerged as a promising tool in
animal nutrition. The application of nanominerals in poultry feed has
gained increasing attention due to their enhanced bioavailability and
efficiency. Nanoparticles reduce antagonistic interactions in the
gastrointestinal tract and allow for lower effective dosages with
higher biological uptake. Furthermore, their use may help reduce
environmental contamination by minimizing mineral excretion.

Nanoparticles have also shown antimicrobial properties, reducing
pathogenic bacteria while promoting beneficial gut flora, which can
improve gut health and overall performance  For instance, zinc
nanoparticles have been reported to boost broiler growth rates
{(Mohammadi et al., 2015), while selenium and silver nanoparticles
have demonstrated potential in enhancing antioxidant status and
mitigating oxidative stress.

Nano-Selenium: A Promising Nutritional Tool

Selenium (Se), named after the Greek goddess Selene, was
discovered in 1817. Initially regarded as toxic, its importance as an
essential trace element was only recognized in the 1950s (Schwarz
and Foltz, 1957). Selenium naturally occurs in both inorganic and
organic forms. The inorganic forms include selenate (Se®"), selenite
(Se*), and selenide (Se?), whereas the organic forms, present in plant
and animal tissues, include selenomethionine (SeMet) and
selenocysteine (SeCys).

Selenium plays a central role in the structure of at least 25 known
selenoproteins, with SeCys situated at their active sites. These
selenoproteins are involved in essential physiological functions such
as DNA synthesis, antioxidant defence, redox regulation, protein
repair, thyroid hormone metabolism, and selenium transport and
storage in body tissues. Selenium's role in the activity of
selenoproteins like glutathione peroxidase is critical for oxidative
stress management, immune modulation, and metabolic regulation.
The use of nano-5e in poultry diets shows promise in enhancing
growth, improving feed efficiency, and increasing resistance to
stressors such as heat stress. Its unique physicochemical properties
enable itto act more effectively at the cellular level, supporting redox
balance and boosting immune function under challenging
environmental conditions.

The Science behind the Benefits

* Nano-selenium (nano-Se) supplementation offers significant
health advantages in poultry, including cholesterol reduction,
protection of vital organs, and enhanced immune
responses—particularly important during vaccinations such as
those for Newcastle disease.

» Nano-Se, due to its nanoscale size and larger surface area, offers
improved intestinal absorption and bioavailability when
compared to conventional selenium sources.This s largely due to
its ability to form nanoemulsions that enhance mucosal
permeability. Although selenium does not directly influence feed
intake or growth, its functional effects on performance are
attributed to its incorporation into selenoproteins—such as
thioredoxin reductase (TrxR) and glutathione peroxidase (GSH-
Px)—which are vital in maintaining cellular redox balance and
protecting against oxidative stress (Gangadoo et al., 2016).

*« Moreover, nano-5e supports intestinal epithelial integrity,
promoting better digestion and nutrient absorption (Gangadoo
et al, 2018). A deficiency of selenium can lead to oxidative
imbalance, impaired cellular function, and reduced overall
productivity and reproductive performancein poultry.

* Available evidence suggests that dietary inclusion of SeNPs at a
concentration of 0.9 mg/kg can positively influence gut health.
Specifically, such supplementation has been associated with an
increase in beneficial microbial populations, such as Lactobacillus
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and Faecalibacterium species, along with a higher production of
short-chain fatty acids (SCFAs), notably butyric acid (Gangadoo et
al., 2018). These findings highlight the potential of SeNPs to
favourably modulate gut microbiota, which in turn may support
enhanced immune function and improved intestinal integrity in
poultry.

» Studies have shown that birds receiving dietary nano-Se at levels
ranging from 0.15 to 1.2 ppm exhibit improved antioxidant
capacity and immune responses. Under heat stress, nano-Se
supplementation enhances levels of key antioxidants like GPx,
reduces lipid peroxidation (measured by MDA), and boosts
immunoglobulins such as IgM and IgG more effectively than
other selenium forms (Senthil Kumaran et al., 2015). In laying
hens, a dietary inclusion of 0.25 ppm nano-Se was found to
elevate GSH-Px activity (Radwan et al., 2015). Likewise, broilers
under heat stress benefitted from nano-Se with improved
immunity, antioxidant defences, and growth outcomes
(Mahmoudetal., 2016).

Limitations and Potential Risks of SeNPs

While selenium nanoparticles (SeNPs) are generally considered safe
when used within recommended limits, excessive supplementation
can pose health risks. In broiler diets, SeNP inclusion should not
exceed 1.0 ppm, with the optimal range typically falling between 0.3
and 0.5 ppm (Selim et al., 2015). Intake beyond this range has been
associated with adverse effects, including alterations in liver
structure and signs of toxicity. For instance, administering higher
levels of SeNPs (up to 4.25 ppm) has been shown to cause cellular
stress in broilers, disrupting carbohydrate and fatty acid metabolism
due to changes in protein expression. These issues are largely linked
to the enhanced and uncontrolled absorption of nanoparticles, a
consequence of their small size.

Animal studies using mice have further demonstrated the toxic
potential of excessive selenium intake. Doses of 5 mg/kg body weight
led to stunted growth, while 6.4 mg/kg induced liver alterations. At 8
mg/kg, mice exhibited symptoms of anaemia and increased
mortality. These findings underscore the importance of further
research to better understand the safety profile, toxicity thresholds,
and long-term effects of SeNPs in poultry before widespread
application (Nabietal, 2020)

Conclusion

Selenium (Se) plays a crucial role in poultry nutrition due to its diverse
health-promoting properties. Among various selenium sources,
selenium nanoparticles (SeNPs) have emerged as a superior
alternative, primarily because of their enhanced bioavailability and
reduced toxicity compared to traditional forms. Research findings
suggest that SeNPs can significantly boost poultry health and
productivity. Unlike inorganic selenium, SeNPs minimize mineral
antagonism in the gut, facilitating better absorption and lowering
selenium excretion into the environment. Incorporating SeNPs into
poultry diets also enriches selenium levels in eggs and meat, offering
the potential to produce high-value functional foods for human
consumption. Nevertheless, more in-depth investigations are
needed to understand how SeNPs function within the poultry system
and to determine safe and effective supplementation levels across
different bird growth phases before large-scale implementation.

Parag Acharya, Anand Prakash, Jessy Bagh

'Scientist (LPM), Regional Research & Technology Transfer Station
(RR.T.T.S.), O.U.AT, Bhawanipatna.

*Assistant Professor (Poultry Science), Department of Livestock Farm
Complex, College of Veterinary Science, Rampura Phul, GADVASU, Punjab.
*Assistant Professor (LPM), College of Veterinary Science &
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I ARTICLE

Climate-Smart Poultry:
Adapting to a Changing Environment

Department of Poultry Science,

Mathura- 281001 (U.P)

Prof. (Dr.) P.K. Shukla and Dr. Amitav Bhattacharyya

College of Veterinary Science and Animal Husbandry,

The poultry industry, a vital component of global agriculture and
food security, is now confronting significant challenges due to the
growing impact of climate change. Rising temperatures, erratic
rainfall, and frequent extreme weather events are directly affecting
poultry health, feed availability, water resources, and overall
productivity. These climatic stressors not only threaten the
sustainability of poultry farming but also increase the cost of
production and vulnerability of smallholder farmers. In this changing
scenario, the concept of “Climate-Smart Poultry” has gained
momentum as a comprehensive strategy to ensure sustainable
poultry production that can withstand climate shocks while reducing
environmental impact.

Climate change influences poultry farming in multiple ways. One of
the most pressing issues is heat stress, which severely affects broiler
and layer birds. High ambient temperatures reduce feed intake, slow
down weight gain, decrease egg production, and increase mortality
rates. Furthermore, warmer and humid conditions lead to the
proliferation of disease-causing pathogens, increasing the risk of
outbreaks like Newcastle disease, Avian Influenza, and parasitic
infestations. Climate change also exacerbates water scarcity in arid
and semi-arid regions, directly affecting bird health and hygiene.
Moreover, the disruption in crop cycles caused by climate variability
affects the availability and cost of feed grains such as maize and
soybean, thereby threatening the economic viability of poultry
operations.

To address these issues, the concept of Climate-Smart Poultry
revolves around three core objectives: sustainably increasing poultry
productivity and incomes; adapting and building resilience to the

32 POULTRY TECHNOLG

effects of climate change; and, where possible, reducing greenhouse
gas emissions from the sector. These goals align closely with the
principles of Climate-Smart Agriculture and require systemic
changesin how poultryis bred, housed, fed, and managed.

One of the critical components of climate-smart poultry is the
selection and development of genetically resilient bird breeds.
Indigenous breeds like Kadaknath, Vanaraja, Gramapriya, and Aseel
have shown better adaptability to extreme climates, resistance to
diseases, and tolerance to heat. These birds perform well under low-
input backyard systems and offer an alternative to commercial
breeds that are often vulnerable to environmental stress. Advances in
genetic research and breeding technologies can further enhance
traits like feed efficiency, disease resistance, and heat tolerance,
making poultry farming more resilient and productive under
changing climatic conditions.

Climate-adaptive poultry housing and infrastructure are equally
important in mitigating the impacts of climate change. Traditional
poultry sheds with open sides are no longer adequate. Modern
poultry houses need to be designed with improved ventilation,
insulated roofing, and cooling systems such as foggers and fans.
These changes can maintain an optimal temperature inside the
poultry house, thereby reducing heat stress on birds. Rainwater
harvesting and waste recycling systems can be integrated into
poultry infrastructure to promote resource conservation. For small
and marginal farmers, cost-effective and locally adaptable housing
solutions using bamboo, thatch, or mud bricks can provide thermal
comfortand economic feasibility.
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Feed and nutrition managementalso play a vital role in climate-smart
poultry systems. During periods of heat stress, birds require
additional electrolytes, antioxidants, and vitamins to maintain their
physiological balance. To cope with feed scarcity and price volatility,
farmers can explore alternative feed sources such as rice bran,
sunflower cake, cassava, kitchen waste, and insects like black soldier
fly larvae. These alternatives reduce dependence on conventional
grains and lower the feed cost. Precision feeding techniques, such as
nutrient-specific formulations and automatic feeders, ensure
efficient nutrient utilization and minimize wastage, thereby
improving productivity and environmental sustainability.

Health and biosecurity measures must be strengthened to cope with
the changing disease dynamics triggered by climate variability. The
emergence of new pathogens and vectors due torising temperatures
demands updated vaccination schedules and robust disease
surveillance systems. Biosecurity protocols such as controlled access,
regular disinfection, and rodent-proofing are essential to prevent
disease outbreaks. Mobile veterinary services, weather-based
disease forecasting, and digital tools for early warning can
significantly enhance the preparedness and response capacity of
poultry farmers.

Manure and waste management are crucial aspects of climate-smart
poultry farming. Poultry manure, if improperly handled, contributes
to greenhouse gas emissions such as methane and nitrous oxide.
Technologies such as composting, vermicomposting, and biogas
generation not only reduce emissions but also convert waste into
valuable organic fertilizers and energy. Regular litter turning, the
addition of microbial inoculants, and proper storage practices
minimize ammonia volatilization and odour. The use of carbon
footprint assessment tools helps farmers measure and manage
emissions more effectively at the farm level.

Climate-smart poultry cannot succeed without enabling policies,
research support, and capacity-building efforts. Government policies
should support climate-resilient infrastructure through subsidies,
insurance schemes, and incentives for adopting renewable energy
solutions like solar-powered lighting and heating systems. Research
and development institutions must focus on climate-resilient
breeding, feed innovation, and disease control. Extension services
and training programs are needed to educate farmers about climate-
smart techniques and build local capacity. Mobile apps and digital
platforms can facilitate real-time decision-making through weather
updates, health alerts, and best practices.

In rural India and other developing countries, poultry farming is often
managed by women and smallholder farmers. Climate-smart poultry
models should be inclusive and supportive of gender equity.
Empowering women with access to training, credit, and technology
ensures greater participation and resilience at the grassroots level.
Moreover, integrating poultry with crop-livestock systems creates
opportunities for circular economy practices where poultry manure
can be used as fertilizer, and crop residues serve as poultry feed,
promoting sustainable resource utilization.

In conclusion, climate change is redefining the challenges and
priorities of the poultry sector. Adapting to this new reality requires a
shift towards climate-smart poultry systems that combine scientific
innovation, traditional knowledge, and policy support. By enhancing
resilience, optimizing resource use, and reducing environmental
impact, climate-smart poultry holds the key to ensuring sustainable
livelihoods, food security, and rural development in a changing
world. As the sector moves forward, it must embrace a holistic,
inclusive, and climate-conscious approach to secure its future amidst
uncertainty.
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VNU Europe, the international division of Royal Dutch Jaarbeurs,
and organizer of VIVWorldwide, is proud to announce it has entered
into a partnership with the Poultry Federation of India (PFl). Signed
by both parties earlier this year, the multi-year agreement is a
strong testament to sharing the vision and commitment to further
invest and enrich India's thriving animal protein and livestock
industry.

Rapid market expansioninindia

India's animal protein and livestock sector stands as one of the
world's most dynamic and rapidly expanding markets. With a
growing population of over 1.4 billion people and rising disposable
incomes, the demand for high-quality animal protein continues to
surge. As consumer preferences evolve toward more protein-rich
diets and sustainable food production practices, India presents
unprecedented opportunities for innovation, technology
adoption, and market expansion across the entire feed-to-food
value chain.

Recognizing the opportunities, Mr. Ranpal Dhanda, President of PFI
says, "This partnership with VNU Europe represents a pivotal
moment for India's poultry and livestock industry. By combining
our deep understanding of the Indian market with VNU Europe's
global expertise and network, we are creating a powerful platform
that will drive innovation, facilitate knowledge exchange, and
accelerate the growth of our sector. This collaboration will help
Indian producers access cutting-edge technologies and best
practices while showcasing India's tremendous potential to the
international community."
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VIV Selectindia 2026

As a product of the strategic partnership, VNU Europe and the Poultry
Federation of India proudly present VIV Select India 2026, a premier
Feed to Food trade show specifically designed for the Indian animal
protein and livestock industry. This landmark event will bring
together 150 exhibitors representing the complete industry supply
chain, from animal nutrition and feed milling to animal health
solutions, creating a comprehensive marketplace in one of the
world's fastest-growing markets. Targeting 5000 visitors, VIV Select
India 2026 is scheduled to take place from April 22-24, 2026, at the
state-of-the-artYashobhoomiConvention Centre in New Delhi, India.

The event also receives strong industry support from key
organizations, including the Compound Livestock Feed
Manufacturers Association (CLFMA) and the Indian Federation of
Animal Health Companies (INFAH), ensuring robust engagement
from across the entire sector and reinforcing the event's position as
the definitive platform for the Indian market.

Exhibitor Sales Now Open

Exhibitor sales for VIV Select India 2026 are now officially open,
offering companies an unparalleled opportunity to establish their
presence in India's flourishing market. Exhibitors will benefit from
direct access to India's key decision-makers, buyers, and industry

leaders, while gaining valuable insights into local market dynamics
and consumer preferences. The event provides a unique platform for
launching new products, building strategic partnerships, and
exploring distribution channels across one of the world's most
promising animal protein and livestock markets.

By focusing on the complete feed-to-food value chain, VIV Select
India 2026 will facilitate the knowledge transfer and technology
adoption essential for meeting India's evolving protein needs while
supporting the country's modernization goals.

“India represents one of the most exciting growth opportunities in
the global animal protein and livestock industry,” states Mr. Jeroen
van Hooff, President & CEO of Royal Dutch Jaarbeurs and VNU Group.
“Our partnership with the Poultry Federation of India reflects our
strong, long-term commitment to supporting the country's
agricultural development and helping both Indian and global
businesses succeed in this fast-growing market. We are building
more than just a trade platform—we are opening up direct access to
knowledge, new partnerships, and sustainable business
opportunities that create real impact for the future.”

For more information, please visit www.vivselectindia.nl or reach out
to Mr. Patrick van Rooij, Project Manager of VIV Select India, at
patrick@vnueurope.com.
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Vice-Chancellors' Conclave Sparks Dialogue on Aligning
Veterinary Education with Industry Needs Organized by
IPEMA/Poultry India | In collaboration with Huvepharma
Co-hosted by MAFSU, Nagpur

In a significant step toward bridging the gap between veterinary
education and industry demands, the Indian Poultry Equipment
Manufacturers Association (IPEMA)/Poultry India, in collaboration
with Huvepharma and co-hosted by Maharashtra Animal and Fishery
Sciences University (MAFSU), Nagpur, successfully conducted a one-
day Vice-Chancellors' Conclave on “Dynamics of Veterinary
Education Ecosystem to Meet Animal Husbandry Industrial
Needs.” Held on 7th July 2025 in Lonavala, the event witnessed the
participation of leading academic heads, industry experts, and
policymakers.

The conclave aimed to reimagine veterinary education in alignment
with India's evolving livestock and poultry sectors, emphasizing
interdisciplinary skills, entrepreneurship, and practical exposure. The
platform facilitated active dialogues between academia, regulatory
bodies, and industry to develop an agile, industry-ready veterinary
workforce.

Key Participantsand Addresses

Distinguished participants included Vice-Chancellors of veterinary
universities, Directors of ICAR institutes, senior officials from the
Veterinary Council of India (VCl), and industry stalwarts such as:

* Mr.Uday Singh Bayas, President, IPEMA/PoultryIndia

* Dr. Dinesh Bhosle, Vice President, Alltech Nutritional Alliance
(ANA), India

* Dr.SandipIngle,Vice-President, VCI, New Delhi

* Dr. R. G. Bambal, Joint Commissioner, Department of Animal
Husbandry &Secretary,VCI

¢ Mr.0.P.Singh, CEO,Huvepharma, Pune

—
\ 42 ' POULTRY TECHNOLOGY

The conclave commenced with a keynote address by Dr. Niteen
Patil, Vice-Chancellor, MAFSU, who laid the foundation for
discussions focused on modernizing curricula and strengthening
industry-academia collaboration.

Poultry India Initiatives and 2025 Expo Preview

Highlighting Poultry India's role, Mr. Uday Singh Bayas shared the
success of the 16th Poultry India Expo held in 2024, which attracted
over 40,000 visitors and 400+ exhibitors from 50+ countries. He
extended an invitation to the upcoming 17th Poultry India Expo,
scheduled for 25th-28th November 2025 in Hyderabad, promising
a larger, more impactful event with a dedicated Knowledge Day for
academiaon 25th Novemberat Novotel, Hitech City.

Mr. O. P. Singh, CEO of Huvepharma, invited all dignitaries and
reaffirmed the company's commitment to fostering industry-
academia collaboration for sustained sectoral growth.

As a token of appreciation, IPEMA/Poultry India presented
commemorative mementos to all speakers and extended
personalized invitations forthe 2025 Expo.
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Panel Discussions
The conclave featured four key panel discussions:

1. InsightofChallenges, Problemsand Opportunitiesin Poultry Sector

Moderators: Dr. Mahesh Patlapati and Dr. N. V. Kurkure This session brought together experts from poultry research, production, and
policy—including Dr. R. N. Chatterjee, Mr. Ranpal Dhanda, Dr. Ajay Deshpande, and Mr. B. S. Rana—to discuss pressing challenges and
innovation opportunities.

2. Optimizing Dairy Sector Performance
forTomorrow's Needs

Moderators: Dr. B. N. Tripathi and Dr. Dinesh
Bhosle Experts deliberated on strategies to
enhance productivity, sustainability, and |
technological integrationin the dairy sector.

3. Reimagining Small Ruminants, Pig,
and Allied Sectors Optimization for
Sustainable Future

Chair: Dr. Manish Kumar Chatli, Rapporteur:
Dr. Waqar Khan This session highlighted
innovations in underrepresented livestock
sectors and their potential to contribute to
nutritional security and rural livelihoods.

4. Integrating Veterinary Educational
Institutions with Industry Needs

1. Moderators: Dr. Niteen Patil and Dr. Shirish Upadhye Panellists including Dr. K. S. Anil, Dr. Mandeep Sharma, Dr. P. K. Shukla, Mr. O. P.
Singh, and senior V(I officials emphasized the need for aligning veterinary education with entrepreneurship, business management,

publichealth, and cross-disciplinaryinnovation.
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Outcomes and Forward Path

The conclave underscored the urgent need to revise the MSVE 2016 curriculum, which currently lacks components aligned with modern
industrial and technological trends. Notably, VCI officials announced that the upcoming MSVE 2024 framework—under active government
consideration—will incorporate competency-based, flexible, and industry-integrated models of education.

India's livestock economy contributes 30.23% to agricultural GVA and 5.5% to GDP. However, the sector is served by just 67,784 registered
veterinarians, far below the estimated requirement of 1.1-1.2 lakh professionals, highlighting the pressing need for academic reforms.

Closing and Invitation

The conclave concluded with a vote of thanks from Dr. Dinesh Bhosle, who lauded IPEMA/Poultry India and Huvepharma for leading this vital
conversation. MAFSU was also appreciated for its co-hosting support.

Looking ahead, all stakeholders were encouraged to participate in the 17th Poultry India Expo 2025, themed “One Nation, One Expo,” which
will showcase over 500 exhibitors, 50,000+ visitors, and 35,000 sqm of cutting-edge displays, promoting innovation, collaboration, and India's
rise as a global poultry powerhouse.
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I ARTICLE

Cutting-Edge Nutritional Approaches for

Alleviating Heat Stress in Poultry:
From Cellular Protection to Systemic Resilience

1. Introduction :

Heat stress represents a critical environmental constraint in poultry
production, particularly in tropical and subtropical climates. It
occurs when ambient temperatures exceed the birds'
thermoneutral range, limiting their capacity to regulate internal
body temperature effectively. This thermal imbalance can lead to
several physiological disruptions, including decreased feed
consumption, metabolic disturbances, oxidative damage,
weakened immune function, and electrolyte imbalances. In
extreme cases, it may also increase mortality rates. Nutritional
management plays an essential role in counteracting the
detrimental effects of heat stress. By supporting vital metabolic
processes, enhancing heat tolerance, and strengthening overall
resilience, targeted nutritional strategies can significantly improve
the birds' ability to cope with elevated temperatures.

Dr. Mohini Tripathi' (MVSc Scholar)
Dr. Shipra Tiwari' (MVSc Scholar)
Dr. Pawar Rutik Namdev' (MVSc Scholar)

2.1. Optimization of Dietary Energy and Protein for Thermal
Load Management

Heat stress leads to a significant decline in voluntary feed intake,
compromising energy and nutrient availability necessary for growth,
maintenance, reproduction, and immune competence in poultry.
Targeted adjustments to dietary energy and protein content can
reduce endogenous heat production and optimize productivity.

¢ Enhancement of Energy Density: Increasing dietary energy
concentration through the inclusion of high-quality lipid sources
(e.g., vegetable oils, animal fats) is recommended. Lipids possess
a lower specific dynamic action (SDA) compared to
carbohydrates and proteins, thus generating less metabolic heat
during digestion and assimilation.

* Reduction of Crude Protein with Balanced Amino Acid
Supplementation: Slightly reducing total crude protein helps
minimize the heat generated during amino acid deamination and
nitrogen excretion, particularly in hot climates. To maintain
optimal growth and production, it is essential to supplement
limiting amino acids in crystalline form—such as L-lysine, DL-
methionine, L-threonine, and L-tryptophan—to ensure amino
acid adequacy and reduce nitrogenous waste.

* Use of Highly Digestible Proteins: Incorporating highly
bioavailable protein sources (e.g., soybean protein isolates,
enzymatically hydrolyzed fish protein) helps reduce digestive
workload and supports efficient nutrient utilization while
minimizing intestinal fermentation and heat generation.

2.2. Electrolyte Balance and Regulation of Systemic Acid-Base
Equilibrium

Heat stress-induced hyperventilation (panting) results in excessive
CO, expulsion, leading to respiratory alkalosis, which disrupts blood

pH homeostasis and reduces systemic buffering capacity. Nutritional
strategies mustaim to correct thisimbalance.

m POULTRY TECHNOLOGY

Increases body temperature

Increases water intake

Decreases feed intake
L]

Limits movement

Behavioral response to heat stress & its impact on
chicken productivity

Increases panting behavior Decreases egg quantity

Decreases egg quality
'." Decreases hatchabiliry

Decreases fertility

Causes wings spreading

Causes general weakness

Lowers breast muscle viekd

X

. Decrenses meat quality
Increases mortalities
Decreases hody weight A

Decrenses Teed intake

* The Dietary Electrolyte Balance (DEB) is a key parameter in
regulating acid-base physiology and is calculated as: DEB
(mEg/kg)=(Na"+K")-CI™

* A DEB range of 250-300 mEq/kg feed is generally optimal for
thermally stressed birds.

* Supplementation with sodium bicarbonate (NaHCO;) aids in
buffering excess alkalinity and improving systemic bicarbonate
reserves.

» Potassium chloride (KCl) supports intracellular fluid balance and
neuromuscular function, while electrolyte-enriched water
supplements enhance fluid retention, osmoregulation, and
thermotolerance.

Maintaining an optimal electrolyte profile helps prevent
dehydration, supports cardiac and muscular function, and enhances
overall resilience under heat load.

2.3. Nutritional Antioxidants and Redox Stabilization

Oxidative stress is a hallmark of heat-exposed poultry, with elevated
reactive oxygen species (ROS) damaging lipids, proteins, and nucleic
acids. Dietary antioxidants are critical for mitigating oxidative stress,
preserving tissue integrity, and enhancing immune function.

* Vitamin E (a-tocopherol): A primary lipophilic antioxidant that
stabilizes cell membranes and prevents lipid peroxidation.

» Vitamin C (ascorbic acid): A powerful water-soluble antioxidant
that also functions as an anti-stress agent by lowering plasma
corticosterone levels and supporting adrenal function. Poultry
are unable to synthesize vitamin C endogenously, making
exogenous supplementation essential during thermal stress.

* Selenium (Se): Acts as a cofactor for glutathione peroxidase (GPx),
a critical enzyme in the detoxification of hydrogen peroxide and
organic peroxides. Organic selenium forms (e.g., Se-enriched
yeast) are preferred for better bioavailability.

* Zinc and Manganese: Integral to the activity of superoxide
dismutase (SOD), which catalyzes the dismutation of superoxide
radicals into oxygen and hydrogen peroxide, providing systemic
antioxidant defense.

A synergistic approach combining these antioxidants has been
shown to reduce oxidative biomarkers and improve poultry
performance under heat stress conditions.
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2.4, Functional Osmolytes and Bioactive Feed Additives for Heat
Resilience

Bioactive compounds and osmolytes enhance cellular integrity and
physiological performance during episodes of elevated ambient
temperature.

* Betaine (Trimethylglycine): Serves dual functions as a methyl
donor in metabolic reactions and as an osmolyte that stabilizes
cellular hydration by regulating intracellular osmotic pressure.
Betaine supplementation improves intestinal morphology,
enhances gut barrier function, and reduces energy expenditure
associated with osmotic regulation.

*  Chromium (Cr): Especially in its organic form (e.g., chromium
picolinate or chromium propionate), chromium reduces
circulating corticosterone, enhances glucose utilization, and
improves growth and feed conversion efficiency under thermal
challenge.

« Phytogenic Feed Additives (PFAs): Including essential oils,
flavonoids, tannins, and saponins, PFAs exhibit anti-
inflammatory, antimicrobial, and antioxidant properties. They
alsomodulate gut microbiota and reinforce intestinal immunity.

« Probiotics and Prebiotics: Probiotics (e.g., Lactobacillus, Bacillus,
Bifidobacterium) enhance gut microbial balance and improve
mucosal immunity. Prebiotics (e.g., fructooligosaccharides,
inulin) serve as substrates for beneficial bacteria and support gut
health and systemic immunity, both of which are often
compromised during heat stress.

2.5. Fortification of Micronutrients for Thermotolerance and

Physiological Support

Micronutrient requirements escalate during heat stress due to both

increased metabolic activity and reduced dietary intake. Specific

vitamins and minerals support critical biological functions:

« Vitamin A: Maintains epithelial integrity and promotes mucosal
immunity, providing a first-line defense against infection.

* B-complexVitamins (B1,B2, B6, B12, niacin, pantothenic acid, folic
acid): These coenzymes are vital for mitochondrial energy
metabolism, neurotransmitter synthesis, and stress recovery
pathways.

* Magnesium (Mg): Plays an essential role in neuromuscular
transmission, enzymatic activation, and regulation of
corticosteroid release, offering protective effects against
neurogenic stress responses.

Periodic evaluation and reformulation of vitamin-mineral premixes

are crucial to adapt to varying environmental challenges and flock

performance dynamics.

2.6. Strategic Water Management for Thermoregulation and

Hydration

Water is the most critical nutrient during heat stress. Birds increase

their water intake to facilitate evaporative cooling, excrete excess

body heat, and maintain fluid-electrolyte balance.

* Unrestricted access to clean, cool water (ideally maintained
below 25°C) is essential to prevent dehydration and support
physiological thermoregulation.

« Drinking water should be supplemented with electrolytes,

E POULTRY TECHNOLOGY

vitamin C, organic acids, or acidifiers (e.g., citric acid, lactic acid) to
promote rehydration, gut health, and nutrient utilization.

» Target a water-to-feed ratio of >2.5:1, particularly during heat
waves, to meet the elevated water requirements for evaporative
cooling and metabolic homeostasis.

The inclusion of water quality management protocols (e.g.,

monitoring pH, total dissolved solids, microbial load) further ensures

effective nutrient delivery and mitigates heat-related healthissues.
3.Smart Feed Management for Heat-Stressed Birds

Optimize feeding routines to support intake and efficiency during

hot conditions:

» Time it Right: Offer feed during cooler hours (early morning and
late evening) to stimulate appetite.

* Go Pellet Smart: Use pelleted feed to boost nutrient density and
reduce feed wastage.

e Trim the Fiber: Lower dietary fiber to minimize fermentation-
related heatinthegut.

4, Quick-Glance: Nutritional Tools to Combat Heat Stress

Key Nutrient/Strategy Purpose & Benefit

Lowers metabolic heat,
maintains energy intake

- Lipid-Based Energy

- Essential Amino Acids Supports lean growth with less

heat from protein metabolism

- Electrolyte Balance Regulates hydration, acid-base

balance, and muscle function

- Vitamins C&E Fight oxidative stress and

strengthenimmunity

+ Selenium, Zinc, Chromium Enhance antioxidant defenses,

lower stress hormone levels

- Betaine Acts as a cell protector and

energy saver under heat stress

- Probiotics & Prebiotics Promote gut health and

immuneresilience

Vital for cooling, nutrient
transport, and digestion

- Water Intake Management

5.Conclusion: Building Heat Resilience Through Nutrition

Nutrition is a cornerstone of heat stress management in poultry. By
incorporating energy-dense ingredients, fine-tuning electrolytes,
and adding protective nutrients like antioxidants and osmolytes,
producers can greatly reduce the harmful impacts of high
temperatures.When combined with sound environmental and
management strategies, these targeted nutritional interventions
offer a powerful, integrated solution to maintain poultry health,
welfare, and productivity evenin extreme climates.

Dr. Mohini Tripathi' (MVSc Scholar)

Dr. Shipra Tiwari' (MVSc Scholar)

Dr. Pawar Rutik Namdev' (MVSc Scholar)
'Department of Livestock Products Technology,
College of Veterinary Science and Animal Husbandry,
DUVASU Mathura (281001), India
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Dr. Dharmendra Boruah
B.V.Sc & A H

In a strategic move to strengthen its presence in
East India and Nepal, &2t BioCare Pvt. Ltd.
proudly announces the appointment of

Dr. Dharmendra Boruah as Business Head -
East &Nepal.

Dr. Boruah brings with him over 15 years of rich
experience across the veterinary, agro-tech, and
commercial sectors. A graduate in Veterinary
Science from the College of Veterinary Science,
Khanapara (AAU), he has consistently
demonstrated excellence in operations
management, strategic planning, and team
leadership.

Before joining &#2»szBioCare Pvt. Ltd. Dr.
Boruah served as Operations Manager at
Advanced Bio Agro Tech Ltd., where he
effectively implemented Lean methodologies to
streamline business functions. His previous roles
include Techno-Commercial Manager at Noble
Vetscience LLP, where he spearheaded

POULTRY IS POWERFUL

Ni2reicle BioCare Pvt. Ltd. Expands Strongly into East India and Nepal
with Appointment of Dr. Dharmendra Boruah as Business Head

marketing strategies and mentored sales teams,
and Manager Techno-Commercial at Godrej
Agrovet, Managing Customer relationships and
driving business growth. His journey also
includes an impactful stint at Virbac Animal
Health India Pvt. Ltd. as Business Officer, offering
technical supportacross stakeholdergroups.

Known for his result-driven mindset, strategic
vision, and strong technical foundation, Dr.
Boruah is well-positioned to lead 2¥27.% Bio
Care's expansion in this vital region. His
appointment reflects the company's
commitment to delivering innovative solutions
and personalized support to customers across
EasternIndiaand Nepal.

This new leadership marks a significant
milestone in 2.4 growth journey, reinforcing
its mission to bring science-backed, sustainable
solutions to the animal health and nutrition
industry-international-quality medicines
backed by strong technical support.
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BUREAU VERITAS i
Certification

“MAKE IN INDIA”

AND

DIOXIN FREE

CONTACT :

NO WASTAGE OF FOREIGN EXCHANGE
YOU HAVE IT NOW IN INDIA
PRICHEMIN - MINERAL CHELATES OF AMINO ACIDS

PRICHEMIN - G MINERAL GLYCINATES
HEAVY METALS AS PER EU STANDARDS

(SUM OF 17 CONGENERS LESS THAN 1 NANOGRAM PER KG)
AT MOST ECONOMICAL PRICE

¢ PRIYA CHEMICALS

\ &3 ] 2, LARISSA, 396/B, OFF S. TEMPLE ROAD, MAHIM, MUMBAI 400016

For Business Queries +91-22-24449379

e.mail: angle@priyachem.com

FAMI-QS (EU STDS. FOR FEED ADDITIVES & PREMIXES) CERTIFIED COMPANY




IN MONSOON

IBH / ENTERITIS / TOXICITY / LOOSE DROPPING
ARE THE COMMON PROBLEMS IN RAINY SEASON

,
@mm+
FOR GUT HEALTH,
WING ROT & LOOSE DROPPING CONTROL

Aunique combination of essential oils, carvacrol &
thymol, ZnO to prevent ENTERITIS & also
works in control of wing Rot/G.D. and treatment
of G.D. also along with supportive therapy.

For LOOSE DROPPING

use Orezint with Promida FS for best result.
Dose : As Advised by Veternarian. -
NO NEED TO USE ADDITIONAL PROBIOTICS

\ PRESENTATION : 5 KG. & 25 KG.

PROMIDA FS

(ATCC USA) 37
SACCHAROMYCES BOULARDII YEAST
THE MOST POWERFUL PROBIOTIC
FOR MONOGASTRIC ANIMALS
=> Helps control Loose Dropping
=> Improves Gut Health
= Reduced Production Fluctuations
= ZnO0 a powerful mineral to Improve Health
fight with problems like G.D.
Dose :
Layer : Chick x Grower 500 gm/mt
Laying Hens : 250 gm/mt
Breeder : 500 gm/ton
Loose Dropping Control : Double the Dose
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LIQUITOX-NB

7
A UNIQUE COMBINATION OF COPPER SULPHATE, CC,
PHYTOCHEMICALS AND ACIDS TO CHECK L.B.H.,
TOXICITY, KIDNEY PROBLEMS AND GOUT.

INCLUSION RATE :

Dose in water :

Prevention Broiler (5 to 7 days)
Prestarter : 15 to 20 ml/100 Birds
Starter : 15 to 20 ml/100 Birds
Finisher : 15 to 20 ml/100 Birds
Toxicity Control Treatment :
Double the Dose

IBH 25-30 ML /100 BIRDS
IN BROILER

BREEDER
32-40 ML/100 BIRDS

In Layer (5 to 7 days)

Layer Chicks : 15 to 20 ml/100 Birds
Grower : 15 to 20 ml/100 Birds
Layer : 15 to 20/100 Birds

Toxicity Control Treatment :
Double the Dose

In Breeder (5 to 7 days)
Chicks : 20 to 25 ml/100 Birds
Grower : 20 to 25 ml/100 Birds
Prelay : 20 to 25 ml/100 Birds
Layer : 20 to 25 ml/100 Birds
Toxicity Control Treatment :
Double the Dose

Presentation : 1 Ltr.
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-NB

POWDER & LIQUID

A UNIQUE SYNTHETIC MOST POWERFUL
LIVER TONIC & TOXIN BINDER

DOSAGE :

In Feed HEPPROTEC-NB Powder

Breeders, Broilers and layers 1KG per ton of feed
In laying Hens after 30 week 500 gm per ton of feed

Through drinking water HEPPROTEC-NB Liquid
10-20 ml per 100 Birds for 5 to 7 days as treatment
10-20 ml per 100 Birds twice a week in Broiler

for body weight gain

( Metabolism and Sysnthesis )

m @  Detoxification |

Presentation :
Liquid : 5 Lit. x 2 ina CB
Powder : 25 Kg Paper bag.

Mycomos-NB

UNIQUE TOXIN BINDER WITHOUT CHARCOAL AND
+10% M.O.S. (THE PREBIOTIC)

DOES NOT BIND VITAMINS AND
MINERAL EVEN AT HIGHER DOSE.
TOXIN BINDING CAPACITY > 90%

Inclusion Rate : Thoroughly mix in feed at lkg per ton,
Double the inclusion ratio when mycotoxin levels are high.
Or as advised by Veterinarian
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A Series of Technical Meeting has

been conducted by Ventri biologicals div. of VHPL
for Layer farmers at Jind ,Panipat & Karnal

on 25™ & 26™ June'25.

The theme of the seminar was to introduce newly launched
VENGEM 9 - low pathogenic avian influenza (LPAI) vaccine to
Layerfarmers.

Mr. Shashi Bhushushan Kumar (AGM) welcome the entire guest
and introduce Dr. Namdeo Bulbule Asst. General Manager, PDRC
Pune.

Dr. Namdeo Bulbule spoke on topic “Introducing Vengem- Low
Pathogenic Avian Influenza (LPAI) HON2 in activated Vaccine: An
Indian and Global Perspective” Low Pathogenic Avian Influenza
(LPAI), particularly the HIN2 subtype, has emerged as a major
concern for poultry health and production worldwide. Despite being
classified as low pathogenic, HON2 leads to substantial economic
losses due to respiratory illness, drop in egg production, and
increased mortality when combined with secondary infections. The
virus is endemic across Asia, the Middle East, and parts of Africa, with
increasing sporadic zoonotic casesin humans,includingin India.

First identified in the U.S.in 1966 and later confirmed in Indian ducks
in the 1970s-80s, clinical HIN2 outbreaks in poultry have been
reported since 2003 in India. The virus spreads via secretions,
contaminated feed, water, and fomites, and is further complicated by
poor biosecurity and the presence of migratory birds acting as
natural reservoirs.

E POULTRY TECHNOLOGY
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Venworld

India's poultry sector has taken proactive steps to manage HIN2.The
government approved a national LPAI vaccination policy in 2022.
ICAR-NIHSAD developed the first indigenous vaccine strain, leading
to licensed commercial products such as VENGEM by Ventri
Biologicals Pvt. Ltd. These vaccines have been instrumental in
reducing virus load, improving productivity, and minimizing
zoonoticrisk.

On a global scale, countries like China, Egypt, and Pakistan have
adopted routine vaccination, with WHO, FAO, and WOAH endorsing it
as part of acomprehensive control strategy thatincludes surveillance
and farm-level biosecurity.

This report highlights the importance of One Health collaboration,
continuous surveillance, and sustainable vaccination strategies.
India's efforts—spanning policy, research, and public-private
partnerships—serve as a model for controlling LPAI HON2 and
safeguarding both animal and public health.

All seminars received positive response from the poultry farmers. In
all the seminars queries from the participants were discussed in
details.

Mr Sandeep Saini RSM gave vote of thanks at Jind & Karnal. Dr. Kailash
Mithia TM gave vote of thanks at Panipat . Mr Sahil (ASM) , Mr. Manoj
Kadyan(ASM) & Mr. Sukhvinder Banwala (KCE) had well organized the
seminaratJind, Panipat & Karnal respectively.
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THE BEST IN ANIMAL HEALTHCARE

VH HEPA

IBH / HPS VACCINE INACTIVATED

Coercive Power To Control Different Fowl Adenovirus Serotypes

Vaccination - Strategies
« PDRC survey showed that FAdV serotype 4 & 11 are majorly prevalent in India.
« Ventri's IBH/HPS vaccine is found to be protective against the prevalent serotypes.

« On proper vaccination of breeders with Ventri’s vaccine there is transfer of maternal
antibodies to the progeny chicks providing protection against disease.
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Cargill Y yco 10) ¢ i N survey

Cargill Mycotoxin Survey (India)

Survey Period : January'25 - May'25

Mycotoxins are secondary metabolites produced by fungi such as
Aspergillus, Fusarium, and Penicillium—pose a persistent and
evolving threat to feed and food safety globally. In India, the warm,
humid climate, combined with faulty agricultural and storage
practices, creates a conducive environment for mycotoxin
contamination, especially in key feed ingredients Like maize, rice by
products, corn by products and groundnut meal. Mycotoxins are an
invisible but serious threat to animal productivity and profitability.
Through its rolling survey initiative, Cargill empowers feed
manufacturers, integrators, and farmers with actionable intelligence
to proactively mitigate risk. In a changing climate and evolving
agricultural landscape, such continuous monitoring is not just an
option—but a necessity—for ensuring feed safety and livestock well-
beinginindia.

Key highlights of Mycotoxin Survey

= Total 6304 analysis has been conducted out of which 99% were
contaminated withmycotoxins & 83% were contaminated above
threshold risk.

= India comes in severe high risk zone, where 75% - 100% analysed

samples were above performance risk level for mycotoxin
contamination.

= Aflatoxin is most prevalent mycotoxin followed by T 2, DON
(Vomitoxin), Zearalenone, and Fumonisin, which all can reduce

Total Analyses

performance and increase disease incidence in poultry farm
operations. They exert their effects through alteration in nutrient
content, absorption, and meta bolism, changes in the endocrine
function;and suppression of the immune system.

Certain ingredients consistently exhibit higher susceptibility to
specific mycotoxins. Highly contaminated ingredients are: De
oiled Rice Bran (DORB), Dried Distillers Grain Soluble (DDGS)
specifically corn DDGS and Pea Nut Meal. These ingredients
should be used judiciously with precautions. Regular mycotoxin
analysis should be conducted to know contamination levels.

Moderately contaminated ingredients are: Corn, Soyabean Meal
(SBM) and Broken Rice. Corn is major constitute of poultry feed &
being used more than 50%, Therefore, low level of contamination
in corn could be highly harmful for bird.

A major concern identified through the survey is the frequent co-
occurrence of multiple mycotoxins in single samples. For
example, combinations of aflatoxin, fumonisin, and DON are
increasingly common in raw materials. This synergistic toxicity
exacerbates the risk to animal health, often leading to
immunosuppression, reduced feed intake, poor performance,
and reproductive issues. Multiple mycotoxin co occurence was
97% in given time period.

Total Contaminated Analyses

Above Detection Limit 6,234

83%

99%

Percent Analyses Above

Cargill Performance Risk Threshold

m POULTRY TECHNOLOGY

Percent Contaminated Analyses Above
Detection Limit
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Broiler Concentrates: Layer Concentrates: Broiler Crumbs/Pellets:

+ Broiler 10% Concentrates + Layer 5% Concentrates + Broiler Pre-Starter Crumbs
< Broiler 7.5% Concentrates < Layer 10% Concentrates  + Broiler Starter Crumbs

% Broiler 5.5% Concentrates +* Layer 25% Concentrates <« Broiler Finisher Pellets

% Broiler 3.5% Concentrates ** Layer 35% Concentrates

% Broiler 2.5% Concentrates

< Broiler 1.5% Concentrates
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L} WORKS: V.P.0. DAHA BAZIDA (NEAR MADHUBAN), G.T. ROAD, KARNAL 132001 (HARYANA)
Ranjeet Singh Lamba: +91-99917-11111, 90349-33333

Samarjeet Singh Lamba: +91-90349-88888, 95410-22000
E-mail: rovitexagrochem2016@gmail.com, lambal22117 @gmail.com

Dealers enquiries solicited from unrepresented areas 61




Mycotoxin Contamination Pattern

% Analyses Contaminated
% Contaminated % Contaminated Within Cargill
Above Analyses Above Performance Risk
Detection Limit Perf. Risk Threshold Thresholds-Same period
last year

Total

Mycotoxin Anslbyees

Aflatoxin 6,173 99% 83%
Fumeonisin 32 90% 59%
T2 Toxin 35 100% 63%
Vomitoxin 32 100% 93%
Zearalenone 32 86%

97%
[ tota | G304 | 90%
Percent Above Performance Risk ® 0-24% 25-49% @ 55-74% @75-100%

Mycotoxin Contamination Pattern: Corn

a 3
Total = Co:t:::lenated % above
Analyses 5 o Performance Risk
Detection Limit

Aflatoxin

T2 Toxin 100%
Vomitoxin S0 |

Zearalenone

% Contaminated % Above
Above i
Detection Limit PAisrannen. Wi

Aflatoxin 65% 26 107 25

Fumonisin 10 899 153 sz7a 122
T2 Toxin 1z 100% 5= 111 24

Vomitoxin 10 100% 318 825 315

Zearalenone | 10 100% 65 184 49

Mycotoxin Contamination Pattern: De Oiled Rice Bran & Rice By Product

% Contaminated
Above
Detection Limit

Aflatoxin 100%
Fumonisin 10 89%
T2 Toxin 10 100%
Vomitoxin 10 100% “
Zearalenone 10 100%

Mycotoxin Contamination Pattern: Peanut Meal

% Contaminated % Above

Above -
Detection Limit Pertornance Rk

% above

" Contamination | Contamination | Deviation
Performance Risk

Contamination | Contamination | Deviation

Aflatoxin
Fumonisin
T2 Toxin
Vomitoxin

Zearalenone

% Contaminated
Mycotoxin Above
Detection Limit

% Above
Performance Risk

Antatoxin 200% =
Mycotoxin Contamination Pattern: Corn Gluten Feed
g -

= =

% Contaminated
Above

Detection Limit

Antatoxin o

Percent Above Performance Risk ® 0-24% @ 25-49% ®55-74% @75-100%

% Above
Performance Risk
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FAMSUN
Turnkey Solutions

from FAMSUN

Precision-Crafted Steel

Structures for Top-Performing Feed Mills G ear- D rive Pel |et M i I |

Power-efficient & Stable production
Gear-drive for reliable production High output
and energy-efficiency Smart control and easy
operation User-friendly operation.

FAMSUN Co., Ltd. India Office
Add: No. 1 Huasheng Road, Yangzhou, Jiangsu, China 225127 No 401, Dega Towers, Raj Bhavan Road,

T: +86-514-87848880 | E-mail: mypublic@famsungroup.com Somajiguda, Hyderabad, Telangana - 500082
www.famsungroup.com T: +62-21-30027458; 30027459
CONTACT

Mr. Arun Kumar | +91 9901916554 Mr. Ashutosh Mohapatra | +91 93382 16272 Mr. Shelby | +91 74167 12555 E

arunkumar@famsungroup.com ashutosh.mohapatra@famsungroup.com Ixb@famsungroup.com



Mycotoxin Contamination Pattern Statewise

N° Samples 3,097 Contaminated 3,097
% above Performance Risk % Contaminated

‘ 87% ‘ 100% ‘
Maharashtra
N° Samples 789 Contaminated 785
% above Performance Risk % Contaminated

‘ 60% ‘ 99% \
N° Samples 444 Contaminated L44
% above Performance Risk % Contaminated

‘ 98% \ 100%
Karnataka
N° Samples 105 Contaminated 102
% above Performance Risk % Contaminated

74% ‘ 97% \

Andhra Pradesh
N° Samples 15 Contaminated 15
% above Performance Risk % Contaminated

40% 100%

Rajasthan
N° Samples 19 Contaminated 19
% above Performance Risk % Contaminated

‘ 74% 100%
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Fungal Bacterial
Xylanase  Xylanase

BENEFITS OF XYLAFAB

Novel multi-xylanase combination v~ Releases entrapped nutrients
v~ Exceptionally thermostable +~ Hydrolyses various NSP's in feed
-~ Contains other NSP enzymes as side activities +~ Helps to reduce the feed cost substantially

LUNMIPHYTASE

%3 AC|d+Neutra!+AIkaI|ne Fast Acting Phytase [ A Versatile Mannanase |l Customised Multi-Enzyme
www.protease. com WWW. phytases com i WWW. mannanase com _ www.feedenzymes.com




Andhra
category _m

N’ Samples 3.097
General Average (ppb) 38 25 20 33 318 33
Maximum (ppb) 400 145 443 384 1,447 222
Standard Deviation . 25 33 55 414 55
N° Positive LT 102 785 3,097 19 12
(o T=TILEIC M % Contaminated 100% 97% 99% 100% 100% 80%
Average Contamination in ppb 38 26 20 33 318 42
Above N° Above Performance Risk 2.702

Performance
] e e I T S T T

in Prevalence Pattern (Yearwise)

Aflatoxin (Total) Fumonisin
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with the ROSS 308 AP

YOU GET MORE
THAN JUST ABREED

Aviagen’s® Ross® 308 AP continues
to deliver increasingly better
performance year-after-year for both
our breeders and broilers.

Thanks to the superior meat yield,
quality, texture, and tenderness of
the Ross 308 AP, combined with
our best PAN India free technical
support for our customers, makes
it the preferred choice.

Aviagen India
Poultry Breeding Company
Private Limited

+91 4252 233 650
info@aviagen.com
www.aviagen.com

%ﬂﬁ"&:@ BREEDING
A% SUCCESS
I‘Eluéf'b’@ TOGETHER



Multiple Mycotoxin Contamination

2%

2 Mycotoxins

1%

97%

1 or less
Mycotoxin Sor more
Contamination mycotoxin

Learn, Prevent, Thrive

HOW TO IDENTIFY MYCOTOXICOSIS IN POULTRY

(Differential Diagnosis is Critical for Mycotoxicosis)

‘f Poor Growth & Feed Conversion
Birds eat normally but show stunted growth and low weight gain.

% Reduced Egg Production & Quality
Lower egg count, thin shells, or discolored yolks

‘( Increased Mortality or Sudden Death
Especially in young birds without prior signs of disease

i{ Immunosuppression
Increased susceptibility to secondary infections eg. E. Coli infection

‘( Diarrhea or Wet Droppings
Often persistent, unrelated to other dietary changes

{ Lesions in Organs (on necropsy)
Liver swelling, pale or yellowish liver, or kidney damage

‘( Feather Pecking or Nervous Symptoms
In some cases eg. ochratoxin or fumonisin exposure; neurological signs may appear
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&_{. pr-s- Akl NOW OPEN
COURSE DURATION:

September 1 — September 26, 2025
LAST DATE TO REGISTER: August 29, 2025

Basic Feed Milling Course

OFFERED BY THE SOY EXCELLENCE CENTER (SEC) — INDIA

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

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

make you more skilled, better at making decisions, and . i N

solving problems. Plus, it'll boost your productivity at work. soyexrllence ﬂ“ i

WHAT YOU LEARN

1. Basics of feed manufacturing

2. Receiving and sampling for feed ingredients 80 0+

3. Quality assurance and control .

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

5. Batching and mixing system, premixing Tra.lned in

6. Pelleting including cooling and crumbling India

7. Liquid applications .

8. Extrusion process including drying and cooling Get ahea,d with SE_C_

9. Finish feed load-out courses in feed milling,

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

11. Maintenance beverage

WHO SHOULD ATTEND HOW YOU LEARN WHAT YOU GET

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

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

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

support sessions

« Take the short quizzes at the
end of each chapter

U.S. Soy delivers workforce training and capacity building needs of protein enterprises. Introducing Soy Excellence
Centers, your partner to train early-to-mid career protein professionals and producers to enhance industry capability and
capacity in India. We feed the minds of those who will feed the world, our

- ILLINOIS ral #5 MICHIGAN
A Giorbtan %m e & @ SovEEAN |
prei AsIsEIATION ‘ 3 ‘U— COMMITTEE eree Sy
Soybedan Board

Y . €
K367 BzAN g & s mf.: % USSEC KBS0 iR

L A ) L

NOTE: Interested individuals from India can email at mshankar@ct.ussec.org and CC VAnand@ct.ussec.org | Dr P.E. Vijay Anand
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MEET YOUR INSTRUCTORS

YOUR INTERNATIONAL EXPERTS

DR. CARLOS CAMPABADAL

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

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

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

DR. WILMER JAVIER PACHECO

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

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

YOUR WEEKLY CHECK-IN NATIONAL EXPERT

MR. MEENAKSHISUNDARAM KANAGARAJ

Consultant

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

Biopreservation of meat and

meat products

Awareness of human health when using chemical preservatives in
food has increased, resulting in the use of alternative strategies for
preserving food and enhancing its shelf-life. Fresh foods and
minimally processed foods present a new challenge to food safety
and security by inhibiting food-borne pathogens and other
microbes. Processed food in the food industry are expected to be
safe to consume. But, depending on the precautions taken by food
handlers, foods can become microbially contaminated. It made
research interest on the natural and effective preservatives.
Biopreservation, is a sustainable approach to food safety and
quality that uses microorganisms or their metabolites to inhibit
spoilage and pathogenic bacteria, extending the shelf life of food
products., (stiles et al., 1996).

As we all know that, Meat is highly desirable, nutritious and rich in
protein, highly perishable. (Talukder et al.,, 2014). So there are some
major concerns of meat preservation meat should be safe from the
infectious agents, toxic chemicals and foreign objects. Food should
be desirable to consumer i.e. good taste, colour and texture.(Nath
etal,, 2024).

Vaishnavi Jijore

TYPES
1. Lacticacid Bacteria and Bacteriocins
2. Bacteriophages

3. Fermentates

4. Natural Antimicrobials and Enzymes
Lacticacid Bacteria and Bacteriocins

Lactic acid bacteria (LAB) are a diverse group of microorganisms
commonly found in a wide range of environments, including foods,
the gastrointestinal and mucous membranes of humans and animals,
and many other ecological niches where fermentable carbohydrates
are present. In food fermentations—such as those involved in yogurt,
cheese, salami, sourdough bread, and wine—LAB are the principal
organisms responsible for creating desired sensory attributes,
extending shelf life, and improving product safety by inhibiting
spoilage and pathogenic microbes. LAB achieve bioprotection i.e.
biopreservation primarily through the production of antimicrobial
compounds such as lactic acid, bacteriocins (like nisin), hydrogen
peroxide, and other organic acids including acetic and succinic acids.
These metabolites acidify the food matrix, disrupt the membranes of
competing microorganisms, and outcompete them for nutrients,
collectively suppressing the growth of spoilage organisms and
pathogens. This ability makes LAB the most widely used
microorganisms for natural food preservation and safety
enhancement. (Bjorkroth & Koort, 2016).

Bacteriocins are ribosomally synthesized antimicrobial peptides
produced by lactic acid bacteria (LAB), exhibiting broad-spectrum
antibacterial activity that makes them critical in food fermentation
and preservation. These compounds enhance food safety by
inhibiting pathogens like Listeria monocytogenes and spoilage
organisms while improving sensory qualities in dairy products,
fermented meats, and vegetables. Rapidly degraded by human
digestive proteases, they pose no risk to gut microbiota balance. First
identified in 1925 by André Gratia, bacteriocins such as Nisin -

POULTRY TECHNOLOGY

effective against Gram-positive bacteria including Staphylococcus
aureus and Listeria monocytogenes serve as sustainable alternatives
to antibiotics and synthetic preservatives, aligning with consumer
demand for natural food additives. Bacteriocins are employed in
dairy products, canned foods, and processed meats for extended
shelflife. (Joerger et al., 2003).

Bacteriocins are antimicrobial peptides synthesized by bacteria that
exhibit diverse mechanisms of action, primarily targeting the
membranes of susceptible bacteria. Typically, bacteriocins function
by forming pores in the bacterial cell membrane, resulting in the
efflux ofions and molecules and ultimately causing cell lysis.

Class | Bacteriocins (Lantibiotics):

Lantibiotics, such as nisin, create pores in the membrane through a
wedge-like mechanism. They often interact with lipid II, an essential
component in peptidoglycan synthesis, thereby disrupting both cell
wallformation and membrane integrity.

Class |l Bacteriocins:

These bacteriocins form pores using models such as barrel stave or
carpet-like mechanisms. Their activity frequently depends on
binding to specific receptors on the cell membrane, such as
components of the mannose phosphotransferase system in the case
of pediocins. The primary receptors for bacteriocins are generally
found on the bacterial cell membrane, not in the cytoplasm. For
example, lipid Il serves as a key receptor for lantibiotics, while other
bacteriocins may target specific membrane-associated proteins.

Methods of Bacteriocin Application in Meat and Meat Products

1. Inoculation with Bacteriocin-Producing Lactic Acid Bacteria
(LAB). LAB can be introduced as starter or protective cultures
during the production of fermented meats. These bacteria
produce bacteriocins in situ, helping to control spoilage and
pathogenic microorganisms throughout fermentation and
storage.

2. Addition of Purified or Semi-Purified Bacteriocins. Purified or
partially purified bacteriocins can be directly added to meat
products as natural preservatives. This approach is particularly
useful when live LAB cultures are not effective or suitable for the
specific meat matrix.

3. Use of Previously Fermented Meat with Bacteriocin-Producing
Strains. Incorporating meat that has been previously fermented
with bacteriocin-producing LAB can introduce both the bacteria
and their antimicrobial peptides into new batches, enhancing
preservation and safety.

4. Incorporation into Edible Films and Coatings. Bacteriocins can be
embedded in edible cellulosic or other biopolymer-based films
and coatings, which are applied to the surface of meat products.
This method provides a controlled release of antimicrobial
agents, extending shelflife and inhibiting surface contamination.

5. Commercial Preparations and Multi-Hurdle Strategies.
Commercial products containing crude or semi-purified
bacteriocins (often combined with organic acids) are used in
meat processing, especially for products like salami and cured
meats. These are frequently integrated with other preservation
techniques such as curing, drying, and smoking to enhance
overall efficacy.(Thomas et al., 2000).
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Hitech Nutrition’s Concepts...

« Nutrenaconcepts guarantees you the best of results for broilers.
o The Nutrena concepts are formulated to cater to the individual needs of different kinds of farmings concepts

« Nutrena 10% Pre-Starter / Starter / Finisher concentrates
To be used with soya and maize with inclusion rate 100 kg/Ton of complete feed.

e Nutrena 7.5% Pre-Starter / Starter / Finisher Concentrates
To be used with soya and maize with inclusion rate 75 Kg/Ton of complete feed.

o Nutrena 5% Pre-Starter / Starter / Finisher Concentrates
To be used with soya, maize and oil with inclusion rate 50 kg / Ton of complete feed.

o Nutrena 3.5% Pre-Starter / Starter / Finisher Concentrates
To be used with soya, maize and oil with inclusion rate 35 kg / Ton of complete feed.

« Nutrena Pre-Starter / Starter / Finisher Concentrates / Mashes / Crumbs & Pellet
From 300 Kg to 350 Kg concentrate to complete feed.

Layer Concentrates
¢ Nutrena 5% Layer Chick Concentrate.
¢ Nutrena 35% Grower / Layer Concentrates.

Broiler
o Nutrena 1% Broiler Starter / Finisher Concentrates with inclusion rate 10 kg / Ton of complete feed.

» And premixes as per requirement.

Layer

o Nutrena 5% Layer Concentrate with inclusion rate 50 kg / Ton of complete feed.
° N_utrena 1% Layer Concentrate with inclusion rate 10 kg / Ton of complete feed.

Broiler Breeder Super Concentrate
» Nutrena 1% Breeder Concentrate.

e Least cost feed formulations.
« Technological assistance for feed mills and on farm feed production.

« Bacteriological followup of all raw materials and feed products.

HITEGCH NUTRITIONS PVT. LTD.

Regd. Office : M.M. House Building, Namestay Chowk, KARNAL-132 001 (HARYANA) INDIA
Ph. +91-184-2262671, 2253793, 2251003; Fax : +91-184-4040680

E-mail : dhirajmohan35@yahoo.com, hitechnutritions@yahoo.in

Mr. Dhiraj Choudhry-39914-11111, Mr. Madan Choudhry - 99913-11111 73




Nisin is currently the only bacteriocin approved by the FAO/WHO
(since 1969) for use in meat and meat products. (Devlieghere, et al,,
2004). Itis widely studied and applied due to its effectiveness against
Gram-positive pathogens such as Listeria monocytogenes and
Staphylococcus aureus. Other bacteriocins, such as pediocin,
enterocin AS-48, enterocin A and B, and leucocin A, (Saeed et al.,
2018), have demonstrated strong antimicrobial activity (notably
against Listeria), but are not yet approved for commercial use in meat
products. The effectiveness of bacteriocins can be influenced by
factors such as meat matrix composition, pH, and the presence of
competing microorganisms. To date, nisin, produced by Lactococcus
lactis subsp. lactis, is the only bacteriocin that has achieved
widespread commercial approval and use as a food preservative,
registered as E234 (Nisaplin) and endorsed by regulatory agencies
such as FAO/WHO. Pediocin PA-1, produced by Pediococcus
acidilactici, has also been commercially produced and is available in
products like ALTATM 2341, but it has not yet received broad
regulatory approval for use in foods in many countries. Other
bacteriocins such as subtilin, cerein, and plantaricin have been
isolated and characterized from various bacteriocin-producing
strains, but they have not yet reached commercial status or
widespread regulatory acceptance.

The application of bacteriocin-producing cultures, such as LAB and
Pediococcus acidilactici, has demonstrated effectiveness in
controlling pathogens like Listeria monocytogenes in vacuum-
packed beef, especially when combined with modified atmosphere
packaging (MAP) using high concentrations of CO,. Bio-preservation
techniques using these bacteriocins can inhibit a range of spoilage
and pathogenic microorganisms, including L. monocytogenes, E. coli
0157:H7, Salmonella spp., and Pseudomonas fluorescens.

FERMENTATION

Fermentation is a metabolic process in which microorganisms like
yeast and bacteria convertsugarsinto acids (e.g., lactic acid), gases, or
alcohol. This process relies on the growth of microbes in foods, which
may occur naturally or through the intentional addition of starter
cultures. Lactic acid bacteria (LAB) are the primary microorganisms
involved, producing organic acids and other bioactive compounds
thatact as natural preservatives by inhibiting spoilage organisms and
pathogens.

Fermentation of meat using protective cultures

Selection Criteria for Protective Cultures: Must be Generally
Recognized As Safe for human consumption. Capable of synthesizing
inhibitory compounds (e.g., bacteriocins) within the meat matrix.
Minimize alterations to flavor, texture, and aroma of the final product.
Generate sufficient acid for preservation without over-acidification.
Avoid excessive protein degradation to maintain meat texture.
Prevent unwanted gas pockets or texture defects. Starter Cultures in
Meat Fermentation: Starter cultures are microbial formulations
(active or dormant) designed to initiate and guide fermentation by
performing specific metabolic roles in the meat, such as acid
production, flavor development, and pathogen inhibition. Meat
products such as pepperoni, summer sausage, dry sausages,
bologna, and salami are commonly fermented using starter cultures
like Pediococcus cerevisiae (for pepperoni, summer sausage, dry
sausages, and bologna), Lactobacillus plantarum (for pepperoni and
summer sausage), and Micrococcus spp. (for salami) to ensure
controlled fermentation, flavor development, and microbial safety.
(Hammes et al., 1990). The general process for preparing fermented
meat products involves preparing the meat emulsion, stuffing it into
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casings, adding starter cultures, fermenting through lactic acid
production, followed by cooking or drying to obtain the final
fermented meat product.

Effect of Culture on Meat and Meat Products: Fermented Sausages:
Lactic acid bacteria (LAB) play a crucial role in fermented sausages by
fermenting added sugars and producing organic acids, which lower
the pH. This acidification inhibits the growth of spoilage and
pathogenic bacteria, making the product safer and extending its
shelf-life. LAB also contribute to flavor and texture development in
these products.

Raw Ham and Ready-to-Eat Meats: Adding psychrotrophic LAB to
these products, even in the presence of oxygen, helps suppress
harmful bacteria like Listeria monocytogenes, especially under
vacuum packaging. This biopreservation effect enhances the safety
of ready-to-eat meats during refrigerated storage.

Semi-Processed Raw Meat: Specific LAB strains can improve the shelf-
life and freshness of products like bacon and sausages by producing
antimicrobial substances (such as organic acids and bacteriocins).
These inhibit spoilage and pathogenic microorganisms, helping
maintain product quality during storage.

Salted Semi-Processed Raw Meat: Starter cultures like Pediococcus
species ferment sugars to produce acids in salted meats. This
acidification prevents the growth of dangerous bacteria such as
Clostridium botulinum, thereby extending shelf-life and ensuring
productsafety. (Lucke etal., 1998).

Bacteriophage

Bacteriophages are viruses that specifically infect and replicate
within bacteria by hijacking the bacterial biosynthetic machinery.
They are harmless to humans, animals, and plants, targeting only
their specific bacterial hosts. Application of Bacteriophage in Meat
and Meat Products: Bacteriophages have been approved for use in
the meat industry as a natural and highly specific antimicrobial
intervention. The FDA has permitted the safe application of a lytic
bacteriophage preparation as an anti-listerial agent in ready-to-eat
(RTE) meat and poultry products.This preparation is typically sprayed
directly onto the surface of meat products at a concentration of 0.1
ppm, with a dosage of 1 milliliter per 500 cm?® of surface area before
packaging. The bacteriophages remain inactive unless they
encounter their specific target, such as Listeria monocytogenes, at
which point they infect and destroy the bacteria, thereby enhancing
food safety without affecting other organisms or the sensory
qualities of the food., (Kathy walker et al., 2006).

Endolysin:What are Endolysins?

Endolysins, also known as lysins, are hydrolytic enzymes produced by
bacteriophages (phages). During the final stage of the phage lytic
cycle, these enzymes cleave the peptidoglycan layer of the bacterial
cell wall, causing cell lysis and releasing new phage particles. When
applied externally, especially to Gram-positive bacteria, endolysins
can degrade the bacterial cell wall, making them effective
antibacterial agents., (Jhamb and Spardha et al., 2014). Application of
Endolysin: Endolysins have a broad killing spectrum because they
cleave specific linkages in the peptidoglycan of bacterial
membranes.

They are highly potent, exhibiting antimicrobial activity at nanogram
levels. This makes them promising alternatives to traditional
antibiotics, especially against drug-resistant bacteria. However, the
production cost of endolysins is high, mainly due to the use of
genetically modified organismsin their manufacture.
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Natural Antimicrobials and Enzymes

Natural antimicrobials are derived from: Plants: Herbs, spices, and
essential oils (e.g., oregano, thyme, cinnamon, clove, rosemary) are
rich in bioactive compounds like phenolics, terpenes, and
aldehydes. These compounds exhibit strong antimicrobial and
antioxidant properties, making them effective againsta wide range
of spoilage and pathogenic microorganisms, including Salmonella,
Listeria monocytogenes, Escherichia coli, and Staphylococcus
aureus. They also inhibit fungal growth and mycotoxin production.
Animals: Lysozyme (from egg white), lactoferrin (from milk), and
chitosan (from shrimp shells) are commonly used animal-derived
antimicrobials. Lysozyme disrupts bacterial cell walls, while
lactoferrin binds iron, making it unavailable to microbes and thus
inhibiting their growth. Microorganisms: Bacteriocins (such as
nisin, pediocin, and reuterin) produced by lactic acid bacteria
inhibit closely related bacteria and some foodborne pathogens.
Other microbial-derived antimicrobials include organic acids
(lactic, acetic, citric) and enzymes that disrupt bacterial biofilms and
cellwalls,

Plant-derived antimicrobials: Essential oils and extracts from herbs
and spices are widely used in meat products to control spoilage and
pathogenic bacteria, reduce oxidative deterioration, and extend
shelflife. For example, clove and cinnamon essential oils are noted for
their effectiveness in reducing bacterial load and oxidative rancidity
in meat. Animal-derived antimicrobials: Lysozyme and lactoferrin are

incorporated into food systems to target specific bacteria, enhancing
safety and shelflife. Chitosan is used as a coating or additive to inhibit
microbial growth. Microbial-derived antimicrobials: Bacteriocins are
used in fermented meat products and as preservatives to inhibit
pathogens like Listeria monocytogenes. Organic acids and their salts
are added to increase acidity and prevent microbial growth. Benefits
of Natural Antimicrobials and Enzymes - Extend shelf life of meat and
meat products, reduce transmission of foodborne pathogens,
minimize the need for synthetic chemical preservatives, effectively
control resistant organisms, such as L. monocytogenes.,( rameez
et.al. 2023).

Conclusion

The use of natural or controlled microbiota, along with antimicrobial
compounds, plays a vital role in extending the shelf life and
enhancing the food safety of meat and meat products. These
biological preservation methods, when combined with other
preservation strategies, can be effectively integrated into hurdle
technology to provide a multi-layered approach against spoilage and
pathogenic microorganisms. This integrated preservation approach
not only improves product quality and safety but also reduces
reliance on synthetic chemicals, meeting consumer demand for
natural and safe food products.

Vaishnavi Jijore
MVSc Department of Livestock Products Technology,
Mumbai Veterinary College, Mumbai
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BN BULLETIN

Daily Farm Visit Checklist: KEMIN-
Brooding

Daily farm visits are paramount in broiler farming, acting as the foundation for successful management and directly impacting the performance
and profitability of the flock. This consistent oversight allows for early detection of issues and timely interventions, which are critical in a fast-
paced production cycle like broilers. Daily farm visits are not just a routine task; they are a critical management tool that allows for proactive
problem-solving, meticulous attention to detail, and ultimately, the successful and profitable rearing of broiler chickens.

This checklist is made for daily farm visits focusing on brooding, helping track key factors like biosecurity, ventilation, temperature, and
drinker/feed management to keep the chicks healthy and growing well.

= covers basics like foot bath presence, curtain condition, and heat sources.

It checks on environmental factors like temperature, humidity, and ventilation.

Italsolooks atthe status and cleanliness of feeders and drinkers

1. Biosecurity

T oo To 1 4 o E 14 o =TT oL R (= A o) D PPN
iz Disinfectantadded? Yes/NO): o s B e B R S B s
il. Dosageofdisinfecfantadded e e e R s R R R R
b. Farm premise cleanliness (satisfactory/ unsatisfactory).......ccciviiiiiiiiiiiiiiiniiiiinicinii i e sessaa st sas s sassnensasssass

2. Curtain Management
A OO U RN O VNN v vmmn s v s 505008 4 00 5 M 0 B 8 A 3 0 W0 S 0 S N B0
Be IR GO O IETON o s sy v i o 0 08 B B S B R B A LY ML R 6 S N G Y L
3. Brooding

T £ o ToR o oo ToTe LT LT Lo T | (= OO PP PP PR PTPPR

b, NUMDbErof heaters/ 1000 CRICKS . ... ivesieeiseeeriearie et e e ea s e st senreaassnssasnssnansnssneassnsnsanssansssessanssesssnssesnssnsnsnnsnsnrnns
4. Temperature/Humidity

a. Thermometer/Hygrometer placement (height aboVe LB ... ..eviiii it r e s s e s et ra e ssesenennnses

b: ‘Thermometer/Hygrometer reading..cviiisuminivnaimiasn e it ens s iiiiitaiasmmasiimisn e

5. Ventilation

d.. Adeduateventilation PreSit IYES/INGY. wuw. s smsisusaien vism s vaws veseds s s smss m s S EaL s 4 S8 R e v S AR SR R
b RS ISt atIOTT EYESIINOY . ove cnmnmusmsmmnsnmmsmsamss s e Sion o e o S i S S M G S
A [T (=i = TR {13 [as KEC=C7d ! o) o o S S RO ST PO
d. Ventilationmanagement (satisfactory/ Unsatisfactory) ... ... iu e e
6. Spaceprovided tochicks (SO FEEt/CRICK) .. ... veuveriecreresrmsrreerormarnssnssssrnsnnssnssssrnsrnssnssessnsenssnssssrnsnnsssrassnesrnssnssssrasnnnsnsssonns
7. Drinker
3. Iswaterpresentindrinkers? {Yes/NOY. ... coiivviiiniibiiminms i marivin i ressvs s i fad v sa s iy s LR e e e e e
b. Isthedrinker's heightsatisfactory? (Yes/No).ccsicaiiimiimiiiniaimnss s s s ssionmsn sova s savh i siva s ivesinsnnsi vovas
c.. Isthedrinker cleaning satisfactory? [Yas/IND). i sonivenuius i vsnas i o e e s s s s sausid s v e i e o vouaiis s s iavess e snn s
di:  NAET OF ChiCKS PO OIINMKBT wonicnaw vsw o usnvammnsivs s s ies s esns o35 4850 e e sy 50 6500 S35 R AP R I B OSSR | SV RN R VR
8. [sthewatersanitizer addat? (YEEINOL. . .ocuussms v sonnsnssnsns s s S s SS e S RN e £ S £ M NS A S i e SRS SR
LA B Lo =T T o T Y T = o OO OSPP
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8. Feeder
a. Isthefeed presentinthefEeder? (YES/NO). ... ... i ittt et et e ea s et et e e e tebeaa s e s e e aa s e s aa et ansansanneans
b: Isthefeederheight satisfactory? (YEs/NO) :ciu iciriiioisisms i isviim i ive i sovavivsi s sv s sy v s dve s sopiaavevanian
c. Isthefeedercleaning satisfactory? (Yes/NO) .. o v rses o is v shiavos vhves smeva v vaiois o v i 0 vad v o ona b s vied
A NUMBEr Of CRICKS PO TEBUBE nvinmui vvmamnivns v siosvis 0 v v e e 0 A o A8 30 W o G o i e A e e R T
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KEMIN-

e, Feed storage Compelled by Curiosity™
i.  Whetherthefeed bags are stored at some height above the ground? (YEs/NO)...cc.uvviiiiiiiiiiiiici e
ii. Isthereaminimumsixinchesgap between the walland the feed bags? (YES/NO). . .cc..uvvrieeniieiiiie e

9. Vaccination
a. Didthewatersanitizer stop 24 hours before the day of vaccination? (YES/NO). . ..e..vevninieie e e et e s e e rene e anenenes
b. Didthewatersanitizerstop 24 hours afterthe day of vaccination? (Yes/NO) . ....c.veeviuieiiiiiiiiii e s s sanans
10. Litter

a. Isthelitterwet, moist or caked? (YES/NO)....c...vveiiii ity

b. ‘Whetherlitter rakinghasbeendone? (Yes/No)...ccuiioviu i i il ik s i s osds G siadui s vsua st il b st
11. Dead bird disposal

a. Arethedeadbirdskeptaway from live birds (N0 contact)? (YES/NO). ..o vuiuiiiiniieiiiii it be et sa e s e e

b. Arethedead birds disposed of in a covered dead bird disposal pitonthe farm? (YEs/NO) .. .cc..ueveniireieiieee e eie e eenns
12. Otheranimalsonthefarm

a. Isthereanyotherspeciesofanimals presentonthe farm? (YES/NO). ...c...ivu ittt e e

b: Ifyes thenwhich speciesofanimalsd: it v i s i s e T s s it s

13. Disinfectionin presence of birds
a. Intervalbetween disinfectionin pPresence of DIrAS? ... ....ieiuiei ettt arans
b, DiSINfeCtant DEING USEAT .. iu ittt ettt et e e b s st e e e s e s a e a e e e
14. Weakbirdsisolation

a.  Whetherthe weak and sick birds were isolated well from healthy birds? (YEs/NO). . .couiiiiriiiiiiiiiiiiie e e e
b. Whether a sufficient number of feeders and drinkers at adequate height were made available to weak and sick birds?
CVBEIINION, o v ssctosa v o 0 G 0 0 A V0 s S SV
15.. ‘Abnormiality observed in chicks R farmn OBSBIVATIONS . .. vovummmumny s ness s ko iiiveninmessy ey s rs s 6oy F T He o0 H v a5 s 4 s Ha T e
16:; Post-Mortem examination obDservations oo s i s s e s
Mortality Feed received
Balance birds Feed given
Weekly body weight Balance feed
1. BroodingTemperature:
Age (Week) Brooding House Temperature Litter Temperature
1 90°F 90°F
2 85°F 85°F
3 80°F 80°F
4 75°F 75°F

2. Bulbofthethermometershould be 2inchesabove thelitter (atthe level of the chicks)
3. Numberofbrooders:
a. Gasbrooder:follow the manufacturer's recommendation on a particular type of gas brooder
b. Coalbrooder:one brooder (tin box) for 350-400 chicks
»  Alwaysdoround brooding

4. Space:
Age (week) Space(sq.feet/ chick)
1 0.25-0.3
2 0.5

5. Drinkers:one chickdrinker for 50 chicks
6. Feeders:
a. Onechickfeederforevery 50 chicks
b. Onechicktrayfeederforevery 80 chicks
7. Forfootbath:Use phenol-based disinfectants at recommended dosage like KemV 260’ (from Kemin) @4ml/L water.
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I ARTICLE

Effect of Zinc Source and its
Interaction with Graded Levels of Phytase on

Broiler Performance and Carcass Traits

Summary

The effect of zinc (Zn) source and Zn level were evaluated against
varying doses of phytase on broiler performance and carcass
traits to 42 days of age. A total of 1680 male day-old Cobb 500
broilers (49 g at placement) were allotted to one of 84 pens and
split into 21 treatments in nested factorial design with 3 basal
diets devoid of any Zn supplementation fed either 0, 500 or 1500
FTU/kg of phytase. The remainder of treatments comprised 3 Zn
levels (50, 100 and 150 ppm), 3 phytase doses (0, 500 and 1500
FTU/kg), and 2 Zn sources (Zn-sulphate, 35% Zn; and Zn-glycinate,
26% Zn), which were used as nesting factor for the statistical
analysis. Based on performance and carcass traits, the
requirement for Zn-sulphate in this evaluation was between 50-
100 ppm when fed at least 500 FTU/kg of phytase. Based on the
same criteria (performance and carcass traits), the requirement for
Zn-glycinate fell closer to 50 ppm when fed a minimum of 500
FTU/kg of phytase. Overall, phytase effect was not influenced by
Zn source, and the magnitude of response of broilers to phytase
was superior to that to Zn supplementation, with optimal
performance and carcass traits observed at 1500 FTU/kg of
phytase when supplemented to the diets (P < 0.05). Interestingly,
diets containing 1500 FTU/kg of phytase without supplemental
Zn showed better performance when compared to a standard
dose of phytase (500 FTU/kg) and 150 ppm regardless of Zn
source.

G.A. Gomes', L.N. Kaneko’, M. Ramalho Lima®
and F.G. Perazzo Costa’

I.INTRODUCTION

Zinc (Zn) is an essential trace element with several roles in animal
metabolism involving numerous metalloenzyme systems (Gaither
and Eide, 2001). Most recently, attention has been brought to Zn
utilization in Europe, after its ban at high dose levels. The concern was
around higher Zn accumulations in soil and water bodies. Phytate
present in the vegetable ingredients can be complex with divalent
cations (including Zn) and render these unavailable to monogastric
animals. Xu et al. (1992) showed that lower esters of phytate (IP4 and
IP3, specifically), can still reduce Zn availability. In this context, the
objective of this study was to evaluate the interactions of Zn level
{ppm) and form (inorganic sulphate or organic glycinate) when fed
with varying doses of phytase (FTU/kg), especially at higher phytase
doses which degrade IP6 beyond the lower esters, on broiler
performance and carcass traits to 42 days of age.

Il. MATERIALS AND METHODS

The experimental protocol was approved by the Federal University of
Paraiba Animal Ethics Committee. A total of 1680 male day-old Cobb
500 broilers (49 g at placement) were allotted to one of 84 pens and
split into 21 treatments comprising of 3 Zn levels (50, 100 and 150
ppm), 2 Zn sources (Zn-sulphate, 35% Zn; and Zn-glycinate, 26% Zn),
and 3 phytase doses (0, 500 and 1500 FTU/kg, Quantum Blue, AB Vista,
Marlborough, UK). This study was a nested factorial design with 3
extra treatments devoid of any Zn supplementation fed either 0, 500
or 1500 FTU/kg of phytase. All other trace minerals were
supplemented as recommended by the breed guidelines. All diets
were offered as mash, corn and soybean-meal based, and fed ad
libitum in three phases, from 1-10 d (starter), 11-25 d (grower) and 26-
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42 d (finisher). Basal diets were formulated taking into consideration
the available phosphorus (avP) and calcium (Ca) contribution of 500
FTU/kg of phytase (0.15 and 0.165, respectively) and avP levels were
formulated 10-15% higher than breed guidelines to avoid a severe P
deficiency in treatments devoid of phytase. Body weight (BW) and
feed intake were measured and feed conversion ratio corrected for
mortality (mFCR) was calculated. At 42 d of age 5 birds per pen were
sacrificed for determination of carcass weight and breast weight,
with carcass yield being expressed as percentage of live weight (LW)
and breast yield expressed as percentage of carcass weight (CW).
Data was analyzed as a nested factorial design (JMP Pro 16.2) with Zn
source used as the nesting factor {((Phytase, FTU/kg [0, 500, 1500] x
Zn, ppm [50, 100, 150]) x Zn Source [Zn-sulphate, Zn-glycinate]) + No
Zn added (0,500 and 1500 FTU/kg phytase)}. Two-way nested ANOVA
was first performed, and whenever an interaction was significant (P <
0.05), means were then separated using Student's t-test. Additionally,
orthogonal polynomial contrasts (linear and logarithmical for both
phytase and Zn, and quadratic for Zn levels) analysis was performed
to determine the response behavior for phytase and Zn
supplementation.

IIl.RESULTS AND DISCUSSION

No interaction for BW was observed at either 25 or 42 d of age (P >
0.10, Table 1). Phytase improved the BW of birds in a linear and
logarithmical fashion, irrespective of Zn source (P < 0.01, Table 1).
Although ANOVA showed significant differences for Zn levels at both
25and 42 d, the source of Zn did not. For Zn-sulfate, BW was improved
to 25 d in both a quadratic (P < 0.05) or linear (P < 0.10) fashion, while
Zn-glycinate improved the BW of broilersat 25 and 42 d inalinearand
logarithmical fashion (P < 0.01, Table 1). Zn-glycinate improved the
BW of birds compared to that of Zn-sulphate fed birds and birds not
supplemented with Zn at eitherage (P <0.01).

Table 1 - Body weight (g/bird) of broiler chickens fed diets with
graded levels of zinc sulphate or zinc glycinate (0 to 150 ppm)
and graded levels of phytase (0, 500 or 1500 FTU/kg) from 0-25 or

0-42daysofage
Zn Source Zn, ppm

Phytase, FTU/kg Phytase, FTU/kg

0 500 1500 0 500 1500
25days 42days
None 0 1247 1294 1378 2955 3004 3082

50 1254 1301 1338 2890 2991 3139
Sulphate 100 1249 1305 1360 2881 3026 3171
150 1273 1310 1361 2893 3028 3144
50 1266 1311 1383 2945 3001 3164
Glycinate 100 1265 1321 1388 2930 3005 3148
150 1273 1326 1390 2954 3026 3168

SEM 7.0 10.9
P-Values
Phytase FTU/kg |<0.01 (N: L¥, LN¥; S: L¥, LN*;| < 0.01 (N: L*, LN¥; S: L*, LN*;
[Zn Source] G: L* LN*) G: L*, LN¥)
Zn ppm 0.01 (S: L%, Qt; G: L*, LN*) 0.02 (G: L*, LN¥)
[Zn Source]
Phytase FTU/kg 0.56 0.32
*Zn PPM
[Zn Source]
Zn Source <0.01(G>S=N) <0.01(G>S=N)

Orthogonal Polynomial Contrasts for every zinc source on the trial:
None: N; Sulphate: S; Glycinate: G; Linear (L), logarithmic (LN) and
quadratic (Q) significance of Orthogonal Polynomial Contrasts .* P <
0.01;1P=<0.05¥P=<0.10
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From 0-25 d of age, an interaction based on Zn source for mFCR was
observed (P < 0.05, Table 2). In essence, the mFCR was improved
when diets were supplemented with Zn-sulphate in the absence of
phytase only, while Zn-glycinate improved mFCR independently of
phytase supplementation. Phytase, from 0-25 d, improved mFCR
irrespective of Zn source (P <0.01).

From 0-42 d, no significant interaction was observed for phytase (P >
0.10, Table 2). A significant main effect was observed on mFCR due to
phytase dose (P <0.01, Table 2). No effect was observed for Zn level on
mFCR from 0-42 d(P>0.10), however, when comparing Zn sources Zn-
glycinate improved the mFCR beyond that of the Zn-sulfate fed birds,
while Zn-sulfate fed birds had better mFCR than those birds fed diets
devoid of supplemented Zn ateither age (P <0.01, Table 2).

Table 2 - Mortality corrected feed conversionratio (g:g) of broiler
chickens fed diets with graded levels of zinc sulphate or zinc
glycinate (0 to 150 ppm) and graded levels of phytase (0, 500 or
1500FTU/kg) from 0-25 or 0-42 days of age

Zn Source Zn, ppm Phytase, FTU/kg Phytase, FTU/kg
0 500 1500 0 500 1500
0-25 days 0-42 days
None 0 149 137cd  1.24f 1.71 1.66 1.58
50 1.45b 1.39¢ 1.25f 1.74 1.64 1.50
Sulphate 100 1.44b 1.34d 1.24f 1.72 1.63 1.50
50 1.38c 1.37cd 1.24f 1.72 1.63 1.54
50 1.42b 1.36cd 1.19g 1.72 1.60 1.50
Glycinate 100 1.44b 1.35d 1.19g 1.71 1.63 1.50
150 1.37cd  1.30e 1.18g 1.65 1.61 1.50
SEM 0.013 0.017
P-Values
Phytase FTU/kg  |< 0.01 (N: L* LN*; S: L*, LN*; |< 0.01 (N: L%, LN*; S: L¥, LN*;
[Zn Source] G: L* LN¥) G:L* LN*®)
Zn PPM 0.01 (S:L* LN*; G: L¥, LN*) | 0.34 (5:LNt, Q%; G: L*, LN%)
[Zn Source
Phytase FTU/kg 0.02 0.56
*Zn PPM
[Zn Sourcel
Zn Source <001(G>S5S>N) <0.01(G>S>N)

Orthogonal Polynomial Contrasts for every zinc source on the trial:
None: N; Sulphate: S; Glycinate: G; Linear (L), logarithmic (LN) and
quadratic (Q) significance of Orthogonal Polynomial Contrasts .* P <
0.01;1P<0.05;#P<0.10

No interaction was observed for carcass yield as a g/kg of LW (CY) in
birds at 42 days of age (P > 0.10, Table 1). Phytase improved CY of birds
in a linear and logarithmical fashion, with Zn source (P < 0.01)
significantly improving CY compared to diets devoid of
supplemental Zn (P < 0.10, Table 3). Zn supplementation was
significant for CY (P < 0.05) with linear and logarithmicimprovements
for both Zn-sulphate and Zn-glycinate (P < 0.01) and quadratic for Zn-
glycinate alone (P < 0.01, Table 3). An interaction was observed for
breast yield, g/kg CW, (BY, P < 0.05). Phytase dose significantly
improved BY in diets devoid of Zn in a linear and logarithmic fashion
(P < 0.01). In the absence of phytase, Zn appeared to have a clearer
response, while 1500 FTU of phytase muted Zn response from 50
ppm onwards, irrespective of Zn source (P < 0.05, Table 3).

In summary, based on performance and carcass traits, the Zn-
sulphate requirement for the current trial was around 50-100 ppm
in diets with at least 500 FTU/kg of phytase, while for

Zn-glycinate the requirement to obtain the best performance and
carcass traits were usually attained with supplementation levels of
around 50 ppm, when birds were fed at least 500FTU/kg of phytase. In
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general, phytase effect was not influenced by Zn source, and the
magnitude of response of phytase was superior to that of Zn
supplementation, with optimal performance and carcass traits
observed when 1500 FTU/kg of phytase was supplemented to the
diets (P < 0.05). In fact, 1500 FTU/kg of phytase in diets devoid of
supplemental Zn showed better performance than that of broilers
fed 500 FTU/kg with either 150 ppm of Zn-sulphate or Zn-glycinate.

Table 3 - Carcass traits of 42d-old broiler chickens fed diets with
graded levels of zinc sulphate or zinc glycinate (0 to 150 ppm)
and graded levels of phytase (0, 500 or 1500 FTU/kg)

Phytase, FTU/kg Phytase, FTU/kg
0 500 1500 0 500 1500

Zn SourceZn, ppm

Carcass Yield, g/kg LW Breast Yield, g/kg
None 0 750 757 765 349" 355" 358"
50 747 765 777 3500 370" 372"

Sulphate 100 757 766 781 358" 367" 370"
150 762 771 795 366" 374"  381°
50 771 758 783 379° 357 373"

Glycinate 100 771 770 791 373" 372" 372°
150 759 779 785 372® 379" 373"

SEM 53 4.2

P-Values
Phytase FTU/kg < 0.01 (N: L#, LN#; S: L*, LN*; <0.01 (S: L*, LN¥)
[Zn Source] G: L*, LN*)
Zn PPM 0.02 (S: L*, LN*; 0.02 (S: L* LN*;
[Zn Source] G: L¥, LN*,Q%) G:L*, LN*, Q%)
Phytase FTU/kg * 0.19 0.04
Zn PPM [Zn Source]
Zn Source <0.01(G>S>N) <0.01(G>S>N)

Orthogonal Polynomial Contrasts for every zinc source on the trial:
None: N; Sulphate: S; Glycinate: G; Linear (L), logarithmic (LN) and
quadratic (Q) significance of Orthogonal Polynomial Contrasts .* P <
0.01;1P<0.05;#P<0.10
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Extensive Application of Artificial Intelligence (Al) &
Automation Supported by the Industry to Sustain
and Boost India's Poultry Industry Growth while
Ensuring Efficiency in Entire Value Chains

~ The Indian poultry market
according toindustry estimates
was valued at USD 30.46 Billion
in 2024. Due to rising demand
for protein rich food, the sector
is expected to witness a growth
of 7% - 8% in the next decade.
The value of the poultry
industry is projected to rise to
USD 66.37 Billion by 2034.
Despite significant growth, the
i sector faces critical challenges
RiCky Thaper such a volatility in feed supplies
and prices, lack of availability of
skilled manpower, threat of spread of diseases and rising cost of
production. As the demand for poultry products continues to rise,
poultry farmersin India are seeking ways to optimize their operations
while addressing pressing challenges such as food security,
environmental impact, and biosecurity. From precision farming and
genetic advancements to automation and data analytics, these
cutting-edge technologies are being increasingly used in the poultry
industry.

Like most sectors of the economy, the role of Artificial
Intelligence (Al) and automation are having a profound impact.
In the poultry industry in India, Artificial Intelligence (Al) and
automation is gradually transforming and improving efficiency,
productivity, and animal welfare. Artificial Intelligence (Al) powered
systems are being used for real-time monitoring of poultry houses,
optimizing feed formulations, improving disease detection and
streamlining logistics and supply chain management. Currently there

210K
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m

www.rickythaper.com

are challenges in poultry operations in commercial layers, broilers
and breeding farms. The key challenges are adverse climatic
conditions, shortage and availability of skilled workers, emerging
viral and bacterial diseases. Due to the age of the poultry sheds,
prevalence of the diseases not eradicated while cleaning. Shortage of
quality feed ingredients, use of medicines and ensuring availability of
quality drinking water are also impacting the poultry industry. The
quality of chicken meat is being impacted while lack of marketing
facilities as well as price information is also adversely impacting the
poultry sector.

The use of Artificial Intelligence (Al) based technologies to
collect the data automatically and accurately in real-time helps
in-depth analysis which could allow poultry farmers to
immediately act upon optimizing the production. For instance,
predicting or projecting body weight for a given broiler line under
local conditions. Under unsupervised learning, data collected would
be categorized and trends detected without specific programing
using resources from the cloud, huge amounts of data could be
analysed to give advance notice of a particular outcome to the
farmers. Data collected by using Artificial Intelligence (Al) tools would
be the greatest resourceful tool in the hands of poultry farmers to
harvest the maximum benefit of what they invested.

According to a report titled "Applications of Artificial Intelligence in
Poultry Industry" by Livestock Farm Complex, Veterinary College and
Research Institute, Salem, Tamil Nadu, a huge amount of data can be
generated in the poultry industry by providing data analysis which can
play a huge role in farm management practices. Big data stored and
processed in cloud spaces can be utilized remotely by Artificial
Intelligence (Al) to govern the machines or robotics to regulate
parameters like humidity, temperature, light, etc., in the poultry farms.
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For instance, Robots with various biosensors connected to the
internet, can be programmed to collect real-time data on parameters
like temperature, humidity, ammonia levels inside the farm,
subsequently this information can be processed and necessary
measures could be initiated. The report stated that Artificial
Intelligence (Al) helps to constantly monitor farm activities round the
clock in real-time which would be an impossible task for humans to
perform. Currently, in a large-scale poultry farm, several farm
appliances and sensors are available to control the environmental
temperature, humidity, and light, but the drawback with them is that
they should be either manually operated or human supervision is a
must to operate with. With the power of Artificial Intelligence (Al),
various sensors connected with the internet, the farm appliances can
be operated from elsewhere giving accurate maintenance of the
farmhouse environment at ease. Computer supervised machinery
and robotics could reduce sufficiently human interaction with broiler
birds, reducing the source or spread of infection. Usage of Artificial
Intelligence (Al) could reduce the error rate to negligible and work
round the clock which can improve the efficiency of farming leading
to maximizing farmer's remuneration. Recent advancements in
machine technologies have significantly revolutionized daily
activities in the poultry production system. Aimed at reducing the
need of labour, while ensuring round the clock monitoring, and
facilitating remote reporting of growth of poultry birds, these
Artificial Intelligence (Al) tools are gradually being introduced. Some
of the examples of application of Artificial Intelligence (Al) and
automation include the implementation of specialized robots
equipped with imaging sensors and machine learning capabilities,
adeptly navigates through poultry house floors, collecting eggs on
the floors and monitoring factors such as temperatures, gases and
light levels in the poultry units. An innovative autonomous robot
utilizes artificial intelligence and sensor technology to evaluate the
surrounding environment, identify equipment malfunctions,
monitor the health of poultry and perform tasks such as removing
deceased birds and analyzing moisture levelsin the litter.

For instance, the robot stimulates bird activity, contributing to
improving both feed conversion and average daily weight gain Robot
also continuously scratches the litter reducing the humidity,
eliminating caking and wet spots, reducing the incidence of
aspergillosis, pododermatitis, foot burn and breast burn contributing
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temperature and humidity levels throughout the farm to keep in
check. A robot by a company was designed to sanitize large poultry
farms.

For disease management amongst the poultry birds, using Artificial
Intelligence (Al) could be trained for detecting early heat stress in
birds by using thermal imaging cameras or infra-red cameras.
Likewise, diseased birds from the flock can be identified based on
their movement, posture, and behaviour by image analysis collected
from diseased birds and compared with the healthy ones. These tools
would enhance disease control amongst the poultry birds.
Confederation of Indian Industries (Cll) has also stressed on
strengthening integrated disease surveillance and early warning
systems for reports on bird flu incidents. Computer vision-based
chicken monitoring systems have been developed to study bird
feeding behaviour, stress behaviour, tracking bird movement, bird
distribution within the farm, real-time monitoring, early detection of
sick birds, identifying lameness and activity, predicting bird live
weightbased on 3D computervision.

The application of Artificial Intelligence (Al) has a range of
applications in the meat processing plant and egg packing
industry. These tools have potential to address some key issues in
processing plants, lack of real-time processing data and the limiting
speed of human interventions. The use of artificial vision offers real-
time yield, monitoring of high-value chicken parts, also combined
with smart automation to optimize efficiencies. For processing
plants, Artificial Intelligence (Al) allows higher processing speeds and
accurate packing of premium value products, translating into more
profits and lesser post-harvest contamination.While still, the majority
of the farms are collecting data manually and then getting the data
processed in computers. By 2050, it has been estimated that a poultry
farm would be able to generate 4.1 million data points through
various sensors and other related devices connected through the
internet of things.

Going forward Artificial Intelligence (Al) assisted farming in
various stages of poultry production from farm to consumers
would help the Indian poultry sectorimmensely. There are tools to
mitigate or to enhance a specific outcome of a farm produce with
increased efficiency to tap farm maximum production potential. In
the last few years, many companies have already focused on Artificial
Intelligence (Al) related research and prototypes in collaboration
with leading universities across the globe.
Further use of newer Artificial Intelligence
(Al) related technologies will augment
poultry production providing affordable
animal protein along with ensuring
sustainable farm practices. Broiler chicken
| industry has become India's most organised
and vertically integrated agri-business. The
broiler integrators have turned poultry
farming from traditionally to a commercial
enterprise even for the smallholders.
Currently over 80% of poultry meat
production comes from the organised sector.
~ For ensuring and sustaining the growth
for the sector, Industry has to work closely
with poultry farmers to ensure that
Artificial Intelligence (Al) tools are used to
optimum level for bringing in efficiency in
the entire value chain.
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Ventri Biological Pvt Ltd

Hosts Renowned Professor for Ground breaking
Seminar on Infectious Coryza in Northern India

A three-day technical seminar series focusing on the latest
advancements in the understanding and management of Infectious
Coryza was successfully conducted from April 16 to 18, 2025, across
key locations in northern India—Kaithal (Haryana), Yamuna Nagar,
and Mohali (Punjab).

The sessions were led by Prof. Robert R. Bragg, a globally recognized
authority from the University of the Free State, Bloemfontein, South
Africa. Prof. Bragg is known for his extensive research and
contributions to the study of avian diseases, especially Infectious
Coryza. A key highlight of his presentation was the VH COR4 vaccine,
featuring the power of C3. He explained that VH COR4 is specifically
designed to target the prevalent strain of Avibacterium
paragallinarum circulating in India, offering region-specific
protection and improved control of the disease.

April 16 - Kaithal, Haryana

The technical session on April 16 was organized in Kaithal and
focused on the latest insights into the prevention and control of
Infectious Coryza. The program commenced with a welcome address
by Mr. Harjit Padda, Deputy General Manager (DGM), who introduced
the distinguished guest. A parallel technical talk on "Vengem" was
delivered by Dr. Sambhaji Nimbalkar (AGM), followed by an engaging
Q&A. The session concluded with a vote of thanks by Mr. Shashi
Bhushan, (AGM).
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April 17 -Yamuna Nagar

The second day of the series was hosted in Yamuna Nagar, where Prof.
Bragg delivered an in-depth lecture on the recent global updates
and evolving challenges in Infectious Coryza. His presentation
covered pathogen variations, diagnostic advancements, and vaccine
strategies. Once again, Mr. Harjit Padda introduced the speaker,
setting the stage for an enlightening session. The event concluded
with a vote of thanks by Mr. Raju Tanna(AGM), appreciating Prof.
Bragg's valuable insights and the attendees' participation.

April 18 - Discussion with LabTeam

On the final day of the visit, a Lab team meeting was held at the
Venkateshwara office in Mohali, where Mr. Harjit Padda welcomed
and introduced the guest speaker, Prof. Bragg. The session featured
an in-depth discussion between Prof. Bragg, Dr S P Singh (GM),Dr.
Rakesh Gupta (GM), Dr. Rohilla (DGM),Dr.Danveer Singh(DGM),
Dr.Sambhaji Nimbalkar(AGM) and the technical team, focusing on
field-level challenges and strategies for effective Coryza
management in Indian poultry farms. The meeting concluded with a
vote of thanks by Mr. Raju Tanna (AGM), who acknowledged Prof.
Bragg's valuable contributions and thanked all attendees for their
active participation

This knowledge-sharing initiative reflects the ongoing commitment
of the Venworld teams to bring global expertise to the doorstep of

Indian poultry professionals and ensure science-backed disease
control at the grassroots level.
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1 . Dr. Karkhanis, are you originally from
Hyderabad, or did you move here from
elsewhere?

‘No, I'm originally from Bombay. | moved to
Hyderabad because Noveltech Feeds’ head office is
based here, and it made sense to be closer to the
core of our operations.”

2. Looking back on your journey, what has
been the most rewarding or fulfilling part for
you?

"Looking back on my journey, I've had the privilege of
working across various facets of business, starting
with research and development, moving into
technical roles, and eventually stepping into general
management. The most rewarding part of my career
has been reaching this point, where passion drives
my work. The most rewarding part of my journey is
where | am right now, because it's not just about
managing the business—it's about passion. When
you're driven by results and see the impact of your
efforts, it makes all the hard work worth it. It's a faster-
paced, results-oriented environment, and that energy
is what keeps me excited.

Legend

Dr. Sandeep Karkhanis

Managing Director
NOVELTECH FEEDS PVT LTD

N NOVELTECH

GOOD FEED. BETTER FARMING

3. What has been the most inspiring motivation
or drive that has kept you going throughout
your career?

“It's been self-motivation, driven by passion. I've
always had a deep drive to push myself, and my
motivation comes from within. The challenges and
opportunities that come with leading a business like
Noveltech Feeds keeps me focused and always
looking for ways to improve, evolve, and make a
positive impact.”

4. In your opinion, what sets Noveltech Feeds
apart from other companies in the industry?

"The organizational culture is our biggest
differentiator. It permeates throughout the company,
starting from the top. Moulding the organization into
one cohesive entity with the right people on board,
aligned with a common goal, is the key. While it may
take time, ensuring alignment across all areas makes
all the difference in the end.”




5. Asaleader inthe industry, how do you view
Noveltech Feeds’ position and impact in the
market?

"We are market leaders in the broiler commercial
feed segment, and we pride ourselves on
consistently providing the right quality of feed. Our
focus on providing the right nutrition has been key to
our success, and it's this dedication to quality that
allows us to lead in the industry.”

6. What is your perspective on the next
generation coming into this industry?

"I believe the next generation is bringing agility and
fresh perspectives to the table. Noveltech Feeds is a
young organization that is committed to building on
the legacy we've established, but also evolving with
new ideas and innovations. It's important to embrace
change and encourage the younger generation to
bring in new perspectives and drive progress. They
will be key to carrying the organization forward."
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7. Outside of work, what are some of your
personal hobbies or activities that you enjoy?

"Coming from a veterinary background, I've always
had a deep interest in exploring natural habitats and
wildlife. Additionally, | love to travel and explore
different geographies, cultures, customs, and cuisines.
It's a way for me to recharge and learn more about
the world around me."

8. Is there anything else you’'d like to share
with us about your journey or vision for the
future?

“This is a great industry to work in, with a lot of
potential. There are many innovations waiting to be
introduced, and diversification opens a huge scope
for growth in the industry. I'm looking forward to the
future and the exciting opportunities it holds for both
our company and the industry as a whole."
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Broiler Breeders Association North

Elects New President and Issues
New Market Guidelines

Mr. Mohit Malik
President

In a crucial in-house meeting held on July 02, 2025, the Broiler Breeders Association North elected
Mr. Mohit Malik as the new President of the association. Alongside the election, the association also
passed a significant resolution to regulate market practices during the ongoing poultry industry crisis.

As per the newly issued guideline, no integration company, farmer, or poultry grower will market
broiler birds above 2,200 grams in weight. The association has clearly stated that farmers must start
selling broilers from 1,800 grams and strictly limit the upper weight to 2,200 grams.

All participating integration companies and poultry growers present in the meeting have assured
their full cooperation and agreed to comply with the decision. The Association has also warned that
any company or grower violating this regulation by marketing birds above 2,200 grams will be subject
to penaltiesimposed by the Association.

This decision will be effective from July 12, 2025, and the Association has requested all stakeholders to
cleartheir over-sized stock before this date,

The Association has made a heartfelt appeal to all members to strictly follow the new rule in the
interest of stabilizing the poultry industry, which is currently facing challenging times.

"It is only through mutual cooperation and discipline that we can overcome the crisis in the poultry
sector,’said a senior member of the Association.
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I ARTICLE

A tough egg to crack

What probiotics can do for egg producers

9

ORFFA

By Pauline Rovers-Paap, Principal Relations Manager, Orffa Additives B.V.,, The Netherlands

Large volumes of saleable eggs at the highest quality are key for egg
producers. Intestinal health and optimal nutrient and mineral
absorption in the digestive tract are essential for egg production,
shell quality and food safety of eggs. Probiotics are known to have a
beneficial effect on the intestinal microbial composition, as
probiotics support the persistence of beneficial commensal
microbes which assist in the digestion of feed and help to protect the
host from pathogenic colonization.

In 2016, the probiotic with the commercial name Calsporin® received
a new European feed additive registration for the application in
laying hens. Since then, numerous new studies have been carried out
that further demonstrate the beneficial effect of the dietary probiotic
in layers and breeders. Calsporin® contains viable spores of Bacillus
subtilis C-3102 at 1.0 x 10" CFU/g product. This article provides an
update of scientific research available on the effect of probiotic
Bacillus subtilis C-3102 in laying hens.

Supportperformance of hens, youngand old

Optimal feeding supports young hens in early peak production and
will enable egg producers to better maintain production
performanceinthefinal stage of laying. In young hens, between 19to
42 weeks of age, the addition of 3 x 10°CFU B. subtilis C-3102 per kg
feed (30 g Calsporin® per MT feed), resulted in a faster increase of egg
weight, higher egg mass and better utilization of the feed (figure 1).
Even with hens during peak performance, similar feed intake and
higher performance did not negatively influence live hen weight in
the probiotic group. Reflecting an improved feed efficiency, instead
of mobilization of body reserves for the egg production. In another
study, following hens for a period of one year (from 19 to 70 weeks of
age), the inclusion of 3 x 10° CFU B. subtilis C-3102 per kg feed
improved laying rate, egg weight, egg mass, and feed conversion
over the whole period. The beneficial support of laying performance
by the addition of Calsporin® proven in the registration and practical
field trials, is also reaffirmed in recent published scientific articles. In
various studies, the addition of B. subtilis C-3102 improved egg
production, egg weight, egg mass and feed conversion ratio. In a
study with increasing amounts of the probiotic per treatment,
addition of B. subtilis in the diet linearly increased egg weight. Even
though the fact that the probiotic is already effective at a low dosage

of 30 ppm (3 x 10°CFU/ kg feed), higher concentrations can improve
animal performance even more.

Freshnessand colouroftheegg

Haugh unit and yolk index are important indicators to evaluate the
freshness of eggs. Although a trend for a higher Haugh unit was
found in one trial, this could not be confirmed by another study, in
which a significant positive effect on yolk index (calculated by
dividing yolk height by yolk width) was found by the addition of B.
subtilis C-3102. Interestingly, yolk colour was linearly and
quadratically increased with increasing levels of the B. subtilis strain
(figure 2). Enriched yolk colour might be related to a better
absorption of carotenoids, primarily xanthophylls, and deposition
into the developing ova by the laying hen. Changes in colour were
seen before in a practical field trial with brown laying hens, where the
addition of the probiotic resulted in a higher percentage of more dark
coloured eggshells.

Robust eggshells

Eggshell formation is a classical and rapid biomineralization process.
In a span of less than 20 hours, about 2 grams of calcium deposits as
calcium carbonate in the eggshell gland. As already mentioned, hens
receiving B. subtilis C-3102 in their diet have a higher egg weight
compared to hens receiving the same diet without the probiotic. In
practice, an increase in egg size is often negatively correlated with
shell quality. With probiotic, however, in all cases larger eggs did not
result in thinner eggshells or compromise the eggshell strength. In
contrast, even thicker eggshells and less cracked eggs were noticed
when egg size was increased.

Calcium absorption declines in older laying hens and can partly
explain the reduced eggshell quality during the late production
phase. Dietary probiotics can help to maintain eggshell quality and
supplementation enables the egg producers to prolong the laying
period. In aged laying hens, the addition of B. subtilis C-3102 resulted
in higher shell weight, increase of the eggshell thickness and as a
result improved eggshell strength. The eggshell breaking potential
reduced from 3-4% in the control group to less than 1% in the
Calsporin® treated group.
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Figure 1 a-c: Bacillus subtilis C-3102 positively influenced laying hen performance in early stages of the production period (1).
* Trend for significant difference (P < 0.10), ** Significant difference (P < 0.05).
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Figure 2: Bacillus subtilis C-3102 linearly and quadratically increased
yolk colour. g, b: Bars with different superscript are significant
different between treatments (P < 0.05).

Supportnutrientand calcium absorption

Improved performance and eggshell quality can be explained by
better feed utilization by the hens, as it was shown that the apparent
digestibility of protein, fiber and ash was significantly higher in 70-
weeks old birds receiving B. subtilis C-3102. Recently, a new trial
confirmed the improved apparent digestibility of calcium in 79-weeks
old laying hens. Increased absorptive area (higher villi and villi-crypt
ratio) and transcellular transport by CALB1 (major component of
transcellular Ca transport in duodenum and upper jejunum) could
explain the higher calcium absorption by the use of Calsporin®.
Composition of the microbiota could also have an influence on the
solubility and absorption of calcium. By the stimulation of the lactic
acid production of commensal lactobacilli, probiotics can decrease the
luminal pH, beneficial for the dissolution and uptake of calcium. Higher
calcium absorption in laying hens was also confirmed by higher
calcium levels in the serum and increased calcium in the eggshell
content, without affecting calcium levels stored in the tibia (figure 3).

Bacillus subtilis to fight pathogens

Layer health and the food safety of eggs are related to intestinal
health and the composition of the microbiota. Probiotics support the
presence of beneficial gut bacteria and can suppress the
development of opportunistic pathogens. Local bacteria in the
digestive tract compete with pathogenic species for epithelial
binding sites and nutrients, positively support the host intestinal

immune response and are able to produce metabolites to control the
growth of opportunistic pathogens. In young pullets, a combination
of Calsporin® and yeast cell walls increased the microbial diversity of
the immature microbiota and simultaneously reduced the
Salmonella Enteritidis infection. Salmonella Enteritidis (SE) is one of
the most reported serotypes causing foodborne illness in humans,
where laying hens can serve as a SE reservoir and eggs are at a high
risk of contamination. In aged laying hens after molting, Bacillus
subtilis C-3102 elevated the amount of beneficial microbes (e.g.
Lactobacillus) and decreased Clostridium perfringens, another
opportunistic pathogen. Supporting the immune status of the laying
hens is another strategy to fight against various infections. In laying
breeders, both serum IgM and serum antibody levels against avian
influenza after vaccination linearly increased by increasing levels of B.
subtilisinthe diet.

Microbiota and inflammatoryresponses

Opportunistic pathogens can also trigger energy demanding
immunological pathways in the gut. Harmful microbes are
recognized by receptors on immune cells and can trigger pro-
inflammatory responses. Addition of B. subtilis C-3102 to the diet of
laying hens modulated the TLR4/MyD88/NF-kB signaling pathway,
resulting in a reduced release of the pro-inflammatory cytokines IL-
1B and TNF-a. Especially Escherichia coli and Salmonella exhibit
structural characteristics that can be recognized by toll-like receptors
(TLRs), particularly TLR4, and activate a cascade of inflammatory
signals. Lower numbers of E.coli, Salmonella and Clostridium were
confirmed in the small intestine and can explain that the suppression
of pro-inflammatory cytokines might be attributed to an improved
microbiota. Antioxidant status of the hens was evaluated by total
antioxidant capacity, catalase, total superoxide dismutase,
glutathione peroxidase malondialdehyde in the intestinal mucosa,
plasma, spleen and liver. Both the intestinal and overall antioxidant
status of the laying hens improved by the supplementation of
Calsporin®. Energy savings related to an improved anti-inflammatory
and antioxidant status can also contribute to the ameliorated egg
production and feed efficiency in laying hens.

Probioticas anutritional solution
Bacillus subtilis C-3102 has proven to be an effective feed solution to
support laying hen performance, egg quality and food safety of the
eggs. The low inclusion level makes the probiotic cost attractive, and
the heat-resistance of the probiotic spores enables survival of the
probioticalsoin pelleted layer feed.

References available upon request
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Figure 3: Addition of B. subtilis C-3102 increased the calcium in serum, eggshell, and tibia of aged laying hens (week 79).
a, b: Bars with different superscript are significant different between treatments (P < 0.05).
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I ARTICLE

How can we manage Escherichia @TECHNA
coli complications in poultry production?

E. coliis a germ whose presence isinevitable in poultry intestine.
It remains benign if the balance between the animal host and its
environment is stable, otherwise it can be potentially
dangerous. An infection is enough to turn this germ into a
mortal disease; the consequences can sometimes be extremely
serious in any kind of poultry; turkey, laying hens, chickens.
Below are a few simple guidelines and tips which can be
implemented on poultry farms in order to manage and, even
better, to anticipateimbalancesthatlead to colibacillosis.

Lower production, reduced feed and water consumption, diarrhea,
dehydration, weight loss, mortality! What is happening in our poultry
yards? These manifestations might be due to a 'colibacillosis disease’.
Colibacillosis is probably the most frequent and most devastating
bacterial infections in avian pathology, leading to high economic
losses.

A normal presence of colibacillosisin poultry

Escherichia coli is a commensal bacterium of the digestive tract
of poultry. It is a Gram-negative bacterium which is provided with
pili. However, only a few serotypes are pathogenic, including "Avian
Pathogenic Escherichia Coli" (APEC). Some very specific serotypes are
associated with the colibacillosis syndrome in poultry. Colibacillosis
results from the transfer of germs of coli bacillus type, from the lower
intestinal system to the other digestive or respiratory organs of the
animals. These germs end up fixing themselves and develop quickly
atthe level of these organs. E. coliis housed in the digestive tract of
poultry (turkey, chicken, laying hens, chickens) at a rate of 100
000to 1 million per gram of fecesin a balanced flora.

m POULTRY TECHNOLOGY
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The colonization of one day-old chick's intestine by colibacillosis
must occur rapidly so that the intestinal flora can achieve the right
balance. However, some serotypes of E. coli are known to be
pathogenic in poultry... But systematic analysis performed on
chickens reveal that these same serotypes (or group of
microorganisms) often find themselves in totally healthy broiler
flocks. However, an E. coli which is known to be non-pathogenic can
be found in bird flocks with high mortality rate! It means that the
problem is not only due to the E. coli type but also to the animal
defenses.

What are the colibacillosis triggers in poultry flocks?

Colibacillosis can affect any type of poultry, turkey, laying hens,
chickens. This disease may occur as a result of a temporary decline in
immunity. It may be caused either by a virus or poor environmental
conditions. One important pathway of the pathogen is the
respiratory tract. This comes from the animal having inhaled dust
particles contaminated with E. coli. Such particles can stem from the
excrements of healthy animals' digestive tracts. How can this
happen? The bacteria multiplies in the upper respiratory tract. The
bacteria ends up colonizing the respiratory tracts because of their
adhering properties. Then, they manage to reach the blood part and
as a result, they proceed to colonize the deeper organs (liver,
intestines...).

However, colibacillary infections do not always lead to diseases. To
prevent disease a relative balance must be struck between a regular
and favorable E. coli contained in the intestine, and a E. coli contained
in the organs or in the overall network of blood circulation. Many
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factors can actually break this balance. Among these are
environmental stresses (cold, heat, ventilation, dust ...), farming
mistakes (feed breakdown, vaccine stress, etc.) and viral transfers.

The two main causes that can lead to these negative situations are:
= Aheavy-loaded hepatic condition,
* Aweakrespiratory status.

Depending on the dominant factor, the first element that must be
sought is what triggered the stress. Depending on the nature of the
problem, the diagnosis can be complemented by a respiratory
solution (ventilation, air flows, ammonia or dust), or a liver-oriented
type of solution (type of food, age of the animals, etc...).

How can we avoid imbalance situations which are likely to
trigger colibacillosis?

The main objective is to avoid physiological imbalance. First, the
factors leading to any form of physiological troubles must be
examined. These include the frequency of situations where the initial
state of imbalance leads to a more serious condition, the age when
the issue occurs, the spatial and material locations, and the type of
necrosis chartat play.

It is necessary in many cases to use antibiotic therapy, but this
option should not be systematic. Systematic use is not necessarily
the right way to act because it is important to identify the bacteria's
sensitivity to antibiotics to adapt treatment and avoid resistance
appearance, which takes time. The objective is therefore to reduce
the amount of external interventions by setting up a genuine action
plan for preventive control. However, this medical biosecurity
strategy is worrying: the repeated use of antibiotics in cases of
undefined risk can cause a high exposure and an increased likeliness
of resistantstrain emergence.

Antibiotic residues require long withdrawal periods and therefore,
they limit the commercialization of products (eggs, meat). As for
vaccines, not only are they scarce but proof of their effectiveness in
farming context is, as of now, far from being convincing. Conversely,
the use of complementary and preventive plant-based solutions can
avoid the waiting period inherent to antibiotic delivery and the risk of
antibioticresistance.

In order to minimize the risk of colibacillary manifestation in poultry
houses, it is essential to rid the respiratory tract of any elements likely
to irritate or to weigh on it. At the same time, we must also avoid
dealing with the consequences of hepatic hyperactivity, as these can
weaken the animals and make them susceptible to bacteriological
attacks.

Would you like to reduce colibacillosis manifestations on your

farm or to get more information on preventive measures? If so,
do nothesitate to contact our experts!

Antoine Rousseau
Senior Global Poultry Expert
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TRADE MARK CAUTION NOTICE

This is to inform the general public that our client, M/s. Indian
Poultry Equipment Manufacturers Association, having an
registered office at 403, 4th Floor Fortune Monarch Mall Road # 36
Jubilee Hills, Hyderabad — 500 033, Telangana, India, are the owner
and registered proprietor of the trademark /logo “POULTRY INDIA”".

They have been using the Trademark extensively in Indiain respect of
“Arranging of Exhibitions, Seminars and Conferences, Arranging and
Conducting of Exhibitions for Education, Cultural & Entertainment
Purpose, Organisation of Conferences, Exhibitions and Competitions,
Providing on-line Art Exhibitions for Cultural or Educational Pur
poses, Arranging and Conducting of Commercial, Trade and Business
Conferences, Organisation of Meetings and Conferences” and the
following mark prominently displayed as:

PUOULTRY
INDIA

m POULTRY TECHNOLOGY

It has come to our client's attention that there are a few persons
making illegal use of their aforesaid trademark word/label/device,
including deceptive variations thereof. This includes unauthorized
use and infringement on social media platforms such as Facebook,
Instagram, Twitter, and others, which is a violation of our client's
statutory and exclusive proprietary rights. Such unauthorized use of
our client's Trademark device/label and/or deceptive variation(s)
is a violation of our client's statutory and exclusive proprietary rights
therein and our client is entitled to all legal remedies and reliefs
available in law including injunction and damages as well as criminal
remedies such as imprisonment for a term not less than six months
which may extend up to three years and fine upto 2 lakhs. The
members of the Trade and public are also hereby alerted against any
such misrepresentation and not to deal with such unscrupulous
entities, with which our client has no connection whatsoever and for
whose acts our client must not be held liable.

By their Attorney

RIGHTS & MARKS

(Attorneys for Trade Mark, Copy Right, & Patent)
S. BALAJANAKI

ADVOCATE

Suite No.27, C & D, 3rd Floor,

“Panduklix Plaza"No.168, ThambuChetty Street,
Chennai - 600 001, Tamilnadu, India.

Phone: +91-44-44435353/52.
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I ARTICLE

Understanding Bird Flu and Its current
Global and Indian scenario

Outbreaks of Bird Flu in 2025 in different countries of the world
including India once again challenge the global public health
systems due to their widespread circulation and considerable
mortality rates. Al, commonly referred to as bird flu, is caused by
viruses belonging to the genus Influenza viruses, which are
members of the Orthomyxoviridae family. The Al virus has two
subtypes based on glycoproteins, namely, Neuraminidase (NA) and
Hemagglutinin (HA) on its surface, which, in addition to its
infectivity, are the primary factors influencing the Al virus'
pathogenicity, transmission, and host adaptation. AlVs are
categorized into two groups based on their pathogenicity to
chickens as determined by the intravenous pathogenicity index
(IVPI) test: highly pathogenic avian influenza viruses (HPAIV) and
low pathogenic avian influenza viruses (LPAIV). In recent years, the
transmission of HPAIV strains such as H5N1, H5N8, and H7N9 has
presented substantial threats to public health. Among the various
HPAIV strains, the H5N1 virus is regarded as the most pathogenic,
with a high mortality rate in chickens and humans.

Although this virus primarily affects poultry, it can also infect
humans, pets, livestock, and wild animals. The harmful effects of Al
iliness can affect both human and animal health and cause financial
losses. In humans, Al is classified as a highly contagious respiratory
iliness that is usually self-limiting but has a significant global
impact on morbidity and mortality. In poultry, severe pathogenicity
can result in death, but it often has low pathogenicity, causing
subclinical infections, respiratory conditions, or decreased egg
production.

Poultry, particularly chickens and ducks, was the source of the Al
outbreak, ultimately connected to human transmission. Al illness is
difficult to control because people regularly come into contact with
chickens, ducks, birds, turkeys, and other poultry in daily life, like at
farms, marketplaces, and slaughter houses. Since there is currently
no effective treatment for Al virus infections in commercial poultry
and no widely available vaccine for human Al, treatment options
for human infections are limited to supportive therapy and antiviral
medication. Resistance to anti-virals is becoming a more significant
issue.

Akshit Tyagi', Aditi Singh Nimi’, Shivang Madhyan’

Etiology

The RNA virus, termed the Al virus, is a member of the
Orthomyxoviridae family. This virus has a single-stranded nucleic
acid composed of eight gene segments that encode approximately
11 proteins. The influenza virus envelope comprises a combination of
proteins and carbohydrates. The virus uses its spikes to cling to
particular receptors in host cells. There are two types of spikes,
namely, those containing NA and HA, which are situated outside the
virion. The four types of antigens found in influenza viruses are
nucleocapsid protein (NP), HA, matrix protein (MP), and NA. Based on
the types of NP and MP antigens, influenza viruses are classified as
influenza A, B, and C viruses. Influenza A virus infection is highly
harmful to both humans and animals, resulting in high rates of
morbidity and mortality worldwide and making it a crucial
component of the health sector. Because this type of virus is easily
mutable and can produce new, more virulent forms through
antigenicdriftor shift, it can spread globally. There are nineNAand 15
HA subtypes. Epidemiological seroprevalence investigations have
demonstrated that a number of influenza A virus subtypes, including
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H2N2 (1889), H3N8 (1900), HIN1 (1918), H2N2 (1957), H3N2 (1968),
H7N7 (1977), and H5N1 (2005), are linked to pandemic outbreaks.
Although influenza C virus is infrequently encountered despite its
ability to infect both humans and animals, influenza B virus
exclusively targets humans. Types B and C influenza viruses
infrequently or never produce pandemic outbreaks.

Transmission

The avian influenza virus spreads through direct contact with
infected birds, whether wild or domesticated. It can be transmitted
via bird droppings, saliva, nasal secretions, and contaminated water
orfeed. Migratory birds often act as carriers, spreading the HSN1 virus
across regions and increasing the risk of outbreaks in poultry farms.
Although human-to-human transmission is rare, people can get
infected through direct contact with infected birds, their droppings,
or contaminated surfaces.

Pathogenesis

Al viruses can infect and kill various bird species. Their virulence
divides them into two categories. First, an HPAl virus termed HPAI has
been identified as a lethal virus-producing bird plague. This group
was restricted to H5 and H7 rats, and the mortality rate was
approximately 100%. Second, another virus known as low
pathogenic Al (LPAI) causes mild respiratory sickness. There is
uncertainty regarding the factors leading to the virus's
transformation from LPAI to HPAI. Under certain conditions,
mutations occur quickly once wild birds are introduced. In other
instances, the LPAI virus was present in chickens for months before
mutation. The pathogenicity of Al viruses is polygenic and heavily
dependent on a group of genes that affect immune evasion
mechanisms, replication efficiency, and host and tissue tropism.
Furthermore, after interspecies transmission, variables specific to the
host and species affect the course of infection. There are several ways
in which the LPAl virus can infect flocks of chickens, The inhalation or
consumption of infectious LPAl or HPAI virions triggers pathogenesis
because trypsin-like enzymes in intestinal and respiratory epithelial
cells cleave surface HA. This leads to multiple replication cycles in the
intestines and respiratory tract, which release infectious virions.
Second, HPAI viruses infiltrate the submucosa and enter the
capillaries following their initial replication in the respiratory
epithelium.This virus reproduces in endothelial cells and then travels
through lymphatic and vascular networks to infect and multi ply in
different cell types in the skin, brain, and visceral organs.
Alternatively, the virus could spread throughout the body before
multiplying extensively in vascular endothelial cells. This virus is
presentin red, white, and plasma blood cells. Macrophages appear to
be involved in viral dissemination throughout the body. This
pantropic replication is caused by HA proteolytic cleavage sites,
which are cleaved by the ubiquitous cellular enzyme furin. Multiple
organ failures lead to clinical symptoms and mortality. Third, the
intestine or respiratory tract is typically the only place where LPAI
viruses can replicate. Most frequently, respiratory injury results in the
onset of disease or death, particularly when coupled with
subsequent bacterial infection.

The LPAI virus replicates and damages renal tubules, pancreatic
acinar epithelium, fallopian tubes, and other organs containing
epithelial cells that occasionally have trypsin-like enzymes in several
animals.
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Global Scenario

Between 2003 and February 2025, the World Health Organization has
recorded 972 cases of confirmed H5N1 influenza, leading to 468
deaths "'. The true fatality rate may be lower because some cases with
mild symptoms may not have been identified as H5N1.

Tens of millions of birds have died of H5N1 influenza and hundreds of
millions of birds have been slaughtered and disposed of, to limit the
spread of H5N1. Countries that have reported one or more major
highly pathogenic H5N1 outbreaks in birds (causing at least
thousands but in some cases millions of dead birds) are South Korea,
Vietnam, Japan, Thailand, Cambodia, Laos, Indonesia, China,
Malaysia, Russia, Kazakhstan, Mongolia, Turkey, Romania, Croatia,
Ukraine, Cyprus, Irag, Nigeria, Egypt, India, France, Niger, Bosnia,
Azerbaijan, Albania, Cameroon, Myanmar, Afghanistan, Israel,
Pakistan, Jordan, Burkina Faso, Germany, Sudan, Ivory Coast, Djibouti,
Hungary, United Kingdom, Kuwait, Bangladesh, Saudi Arabia, Ghana,
Czech Republic, Togo, Nepal, Bhutan, the Philippines, and Chile “.

Indian scenario

On 22 May 2024, the International Health Regulations (IHR) National
Focal Point (NFP) for India reported to WHO a case of human infection
with avian influenza A (H9N2) virus detected in a child resident of
West Bengal state in India.This is the second human infection of avian
influenza A(HON2) notified to WHO from India, with the firstin 2019.

According to data of Ministry of Fisheries, Animal Husbandry &
Dairying posted on 05 APR 2025 states affected since January in India
are Maharashtra, Chhattisgarh, Jharkhand, Andhra Pradesh, Madhya
Pradesh, Telangana, Karnataka, Bihar. Total number of Epicenters in
2025 is 34, whereas Active Epicenters are 6 (3 States — Jharkhand
(Bokaro and Pakur), Telangana (Ranga Reddy, Nalagonda and Yadadri
Bhuvanagiri & Chhattisgarh (Baikunthpur, Korea).

Clinical Symptoms

The type of Al virus and host species determines the clinical
manifestations, severity, and fatality rates of Al. Most Al viruses are
LPAI viruses (subtypes H1-H16). An infection with the LPAI virus
typically results in respiratory symptoms in birds, including sneezing,
coughing, nasal and eye discharge, and swelling of the infraorbital
sinuses. Sinusitis is common in ducks, quails, and domestic turkey.
Respiratory tract lesions typically involve inflammation and blockage
of the lungs and trachea. Al symptoms in laying and broiler hens
include mucosal edema and inflammatory exudate in the oviduct
lumen, decreased egg production, infertility, and egg rupture or
involution. Symptoms that are rarely
observed in laying hens and broilers
include acute renal failure and deposition
of visceral uric acid (visceral gout). Clinical
symptoms or severe Al-related lesions may
not be visible in acute cases before death.
However, in severe cases, the lesions could
be as follows: Cyanosis and edema of the
head, comb, wattles, and snood (in turkey);
ischemic necrosis of the comb, wattle, or
hair net; edema and red discoloration of the
calves and feet as a result of subcutaneous
ecchymotic bleeding; petechial
hemorrhages in the muscles and visceral
organs; and blood staining. Greenish
diarrhea is common in severely sick birds.
Acute Al infection-surviving birds may
develop central nervous system (CNS)
involvement, which manifests as torticollis,
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in coordination, opisthotonos, paralysis, and drooping wings. The
location and severity of microscopic lesions vary widely; examples
include edema, bleeding, and necrosis in the parenchymal cells of the
skin, CNS, and various visceral organs. The symptoms of Al virus
infection can range from moderate to severe, especially in those
infected with the HSN1 or H7N9 subtypes. These symptoms, which
include sore throat, stuffy nose, fever, cough, body aches, headache,
exhaustion, and conjunctivitis, are comparable to seasonal flu. Types
A and B influenza viruses cause asymptomatic respiratory infections
in young and healthy people, but in certain cases, especially in older
patients and those with co morbidities or immunosuppressed
ilinesses, they can be fatal. Symptoms include cough, malaise, fever,
chills, sore throat, headache, coryza, anorexia, and myalgia.

Treatment

Al, which affects poultry, has no known cure. However, secondary
ilinesses can be prevented using broad-spectrum antibiotics, sound
husbandry practices, and a healthy diet. Treatment for Al in humans
varies among individuals based on the severity of the disorder. The
illness may involve a range of drugs in addition to symptomatic care,
such as antivirals and antibiotics, to treat or prevent subsequent
bacterial pneumonia. Certain Al viruses can be effectively treated
with two classes of antiviral medications: adamantane (rimantadine
and amantadine) and NA inhibitors (zanamivir, peramivir,
laninamivir, and oseltamivir). However, some of these medications
(laninamivir and peramivir) are not licensed in all countries.
Diagnosis
Al viruses cannot be identified based only on clinical signs and
symptoms because the lesions and symptoms of this illness are
diverse and may be mistaken for those of other illnesses. Therefore,
serological and virological testing is required, and confirmation must
be per formed at a qualified laboratory. Oropharyngeal, cloacal, and
tracheal swabs from live birds can be used to detect the Al virus.
Several factors, including the virus and bird species, affect the
accuracy of this detection. Moreover, droppings and feathers from
young birds can be used as helpful samples. All species can benefit
from virus characterization through virus isolation, which involves
inoculating samples into chicken embryos to identify the
characteristics of red blood cell deposition. Despite being time-
consuming, this method is the“gold standard”for detecting Al viruses
and is mostly utilized for the diagnosis of initial clinical cases as well as
theisolation of the virus for additional laboratory investigations.
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The Al virus can also be diagnosed in a laboratory setting using
molecular tests such as real-time polymerase chain reaction (RT-PCR)
or serological tests such as the HA inhibition test, anti gen detection
enzyme-linked immunosorbent assay (ELISA), agar gel
immunodiffusion (AGID), and otherimmunoassays.

Vaccination

Vaccinating poultry against Al disease using live recombinant
vaccine (Fowl pox H5) and inactivated vaccine can limit virus
transmission when vaccinated birds become sick, protect birds from
clinical disease, and increase resistance to infection. Therefore, by
reducing the number of circulating viruses, carefully controlled
poultry vaccination can reduce rates of mortality and morbidity, as
well as human danger. The best public health measure to prevent
influenza in people is annual influenza vaccination, which comes in
two trivalent formulations: live attenuated and inactivated
formulations containing Al A virus strains (H1IN1 and H3N2) and Al B
virus. No vaccine for Al is commercially available and has undergone
experimental testing that satisfies all the necessary criteria. Most
vaccinations achieve the intended outcome, which is protection
against clinicalillness caused by Al viruses.

Public Health Importance

Al disease outbreaks in domestic and wild birds are uncommon;
however, an infection can significantly threaten public, veterinary,
and medical health. Following the 1997 epidemic of Al H5N1 in
people and poultry in Hong Kong and the 2003 outbreak of Al H7N7
in the Netherlands, there have been concerns that the Al virus may
continue to exist in some chicken populations and, through multiple
mutations or reassortment, become a pandemic virus for humans.
Theviruses thatemerged in the 20th century were novel HA subtypes

against which the human population failed to develop immunity. The
reintroduction of HIN1, which over time modified and re-sequenced
the Al A genes of multiple Al, human, and swine viruses, resulted in
the 2009 H1N1 pandemic. The current strains of Al viruses that pose a
threat to global health are many subtypes, namely H5, H7, and H9,
which have repeatedly infected humans and caused occasional
diseases. One health approach to mitigating the Al virus is
vaccinating humans and susceptible farmed and pet animals.

Control

Once the occurrence of HPAI is confirmed through the laboratory

tests; all contingency procedures for the containment and

eradication of HPAl should be implemented with the following-

« Cross-sectoral notification to health and health related sectors,
industry and farmers.

= Restricted access toinfected premisesand alert zone.

+ Restrictions on movement and trade of poultry andits products.

= Depopulation procedures forinfected birds.

« Strictcompliance to biosafety and biosecurity protocols.

= Vaccination of at-risk human populations.
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Indovax, amongst the early pioneers of vaccine manufacturers in India, has Live
vaccines

been providing vaccine solutions for the health of Poultry Flocks for over 30

years. Vaccines that assuredly deliver results and provide safety. Suited best Inactivated
to the needs of Indian Poultry Scenario. vaccines
Indovax is a name that is tried and trusted not only in India but also by Poultry
communities in an increasing number of Countries to which Indovax exports

vaccines.

Indovax Pvt. Ltd., Plot # 634, Pace City-Il, Sector-37, Gurgaon-122 001
“ INDOVAX (Haryana-India)

e Tel: +9141224-4924900 Web: www.indovax.com
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Improves sustainability: driving the science towards inorganic phosphate free diets
Market leading thermostability, even under harsh pelleting conditions
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Legend

(Posthumous)

This time Mrs. Perizaad Zorabian,
Managing Director, Zorabian Chicken take
us to her father, Late Mr. Khoram Zorabian
journey and share a fond memory paying

to tribute to her father
Mr. Khoram Zorabian

1. Washe Orginally from Mumbai??

Yes , my father Khoram Zorabian was born and brought up in Mumbai
and lost his father at the tender age of 8...He was brought up by an
extremely strong and resilient motherwho had to single handedly raise
7 children ...His mother described him as always being bold, brave and
ago getter...She also said that from a very young age he was someone
who spread love everywhere he went - very close to the meaning of his
real persian name Khudamorad which means Son of God.

2. Whydid hechoosePoultryasaprofession?

My father was a completely self made man, because he came from very
humble beginings he started young with helping his family during
his summer breaks at their family owned dairy farm and bakery.

Inspite studying law - Dad always enjoyed the thrills of
entrepreneurship ..He started small with his own Bakery and then a
restaurant in Bandra called Gondola. Since he enjoyed the hospitality
business the next natural progression for him was to startaresortand
he bought a piece of land in Khapoli... but as fate would have it he did
not get the NOC for that resort. Someone who has never allowed any
failure or set back stop him, he then decided to start a Poultry Farm
because thru all his ventures with food he realized that there was a
huge gap in the market for good quality chicken and he decided to
start a Poultry Farm with a clearVision that Zorabian would be a Niche
Premium Producer of High Quality Chicken.

3. Whatkepthim motivated rightthru his journey ??

My fathers single obsession and passion right thru his journey was
that Zorabian would be the first name that came to anyones mind
when you think of High Quality Chicken...His desire to ensure that all
Zorabians products were of superior quality with zero compromise

POULTRY TECHNOLOGY

was the driving force that helped him take all his decisions. For him it
was never about scale, volume and number...lt was about being the
best so he built a company that today epitomises Quality, Intergrity
andTrust.

He was also passionate about food and his dream was to optimize
the culinary expertise that he had with his restaurant and catering
business to start a Ready to Cook Range of Chicken Products that
were unlike anything available in the market ...Great on taste and
Good health made out of a 100 percent wholesome meat.

4. Whatwasthebestthinghelikedin hisjourney?27?

My father was a people person, he loved meeting people and he was
aman who surrounded himself with the best and the most learned in
the business and he always learnt from them, never one to shy away
from trying something new, he was always one step ahead of
everyone,

He was one of the first who adopted environmentally controlled
sheds in India and went on to build a state of art processing plant. He
also had the vision to build his own distribution network so that he
would deliver his chicken in branded bags ( which was unheard of in
histime ), void of any preservatives to his customers in temperature
controlled vehicles.

Innotime, In Mumbai Zorabians Institutional customers read like the
whos who of quality conscious companies. With the onset of Modern
Retail Trade everyone who wanted a reliable chicken producer would
Only call Zorabian who by then was known in the business for Quality,
Integrity and Trust.

What he loved the most about his journey at Zorabian was the
wonderful people he met and interacted with, all of whom helped
shape him and the company into what it stands for today.

He also loved his team and his people at Zorabian whom he truly
considered his extended family...seeing them and their families
progress and prosper was also something that brought him
tremendous joyin hisjourney.

5. Ascompared tothe otherbigplayersintheindustry, howdid
hefeel Zorabian was different22?

My father only competed with himself, his competition was to be the
best when it came to a quality product , he wanted to always ensure
all his customers were delighted with Zorabians Offerings. Nothing
else mattered to him...So all his decisions were made with zero
insecurity and compromise and as a daughterladmired that the most
about him. Today Zorabian can afford to command a premium price
forits products only because of his stand on Zero Compromise.
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6. Pleasetellusabouthisfamily???

Our mother Firoza was an exceptional woman , his childhood
sweetheartand his greatest strength thru the good times and bad.

And thenitwas the three of us....Perizaad, Sohran and Shazaad....His
son Sohrab took on the Catering and Hospitality business and was
successfully running that.

His son Shazaad, came back from America in 2000 and joined him to
strengthen and develop the farming and truly took his fathers vision
tothe nextlevel.

Under his fathers guidance, Shazaad systematized Zorabians Back
end , Zorabians Contract Farming thrived and Zorabian became a
completely vertically integrated farm with its own Breeder Farms,
Feedmill, Processing Plant, Ready to Cook Plant and Distribution
Network.

Shazaads passion with growing chicken responsibly ensured that
Zorabian Is today a Green Company...conscious about recycling
waste and conserving the environment.

His daughter Perizaad joint the business in 2007 and that's when
Zorabian Launched its Retail Line of Fresh Chicken Tray Packs and
Ready to Food Products. With Perizaad helming Sales, Marketing and
all Front end Operations and Shazaad looking at the back end and
farming operations, Zorabian under dads Leadership grew from
strength to strength into being Mumbais Preferred Chicken Brand for
every Quality Conscious Customerboth in the B2Band B2C segment.

7. What he thought about his organization being a Leading
Nameinthe Poultry Industry ??

My father was very very proud of what his children and his team
under his guidance achieved in Poultry...what he was most proud of
was that Zorabian grew to be a trusted and leading name in the
Premium Niche Segment of Poultry inspite of making a conscious
decision to stay mid-sized. The brand today has the strength and
ability to scaleits operations panindiaif the family so desires.

He was also extremely proud of all the giant steps Zorabian as a
company has taken for initiatives like Animal Welfare, Enviroment
Sustainability, Farmer and Employee Welfare..All areas that he was so
passionate about.
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8. What was his dream as the next generation entered his
business?7?

His Dream for all his children was always very simple, he wanted all
three of us to be happy and take his legacy forward and scale and
grow the business at the pace we wanted to. My father has seen a lot
of highs and lows with the business and he never wanted to impose
anything on us. His only expectation from the next generation really
was to continue to be the best and to take care of his people all of
whom have spent their entire life being loyal to the brand.

He wanted us to continue to positively impact the villages around
us..to continue to not just Grow Great Chicken but to encourage and
grow all the peoples lives we touch.

9. Whatwas hisfavourite food 7?

My father was a great foodie and his love for food was legendary...All
His Poultry Fraternity Doctors and Friends remember him for his
Akoori Breakfast and his Dhansak Lunches...He loved his Samosa,
Vada Pav and Misal Pav, He loved his sausages and salami and
whenever we travelled abroad his suitcases were filled with great
products and his dream was that Zorabians Sausages and Salami
would be world class...which I truly believe we are.

10. What were his hobbies 7?7

Dad loved all types of sport and loved his time watching football,
tennis , cricket. He loved building and contructing things, making
beautiful homes and gardening and farming were his passion.
Another passion was accquiring land....He would have been a real
estate tycoon if not for poultry.

11. What qualities best describe MrKhoram Zorabian...

My father, was a legend in every way...He was bindaas, large hearted,
fearless, a dreamer, go getter, he lived a large full life that was driven
by love..love for his family, love for his company and his people. His
greatest legacy is not just the incredible company that hes built and
handed overto us...ltis his goodwill, his relationships that all three of
us are most blessed with..Today as we traverse the world of
Poultry...We stay humbled by all the Poultry Industry Stalwarts ,
people who knew him, people who worked with him...all of whom
today encourage, guide and help us take our fathers legacy forward
with pride and honour
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Strengthening Global Trust:

Vietnam Delegation Visits PVS GROUP's Comprehensive Facilities

SINCE 1993

PVS GROUP had the honour of hosting a distinguished delegation
from Vietnam for an insightful week-long visit to India. The visit was a
testament to the enduring relationship built on trust, transparency,
and our shared commitment to advancing animal healthcare
solutions.

During their stay, our esteemed guests were warmly received at the
PVS GROUP Head Office, followed by an exclusive guided tour across
10 state-of-the-art manufacturing units. These facilities span our
entire product portfolio, including:

« FeedSupplements

« Veterinary Antibiotics

« Disinfectants and Farm Hygiene Products

» Probiotics and Postbiotics

= Nutraceuticalsand Phytogenic Additives

= Herbal Antiviral and Immunity-Boosting Formulations

©

GROUP
SINCE 1993

TRY&TRUST

This visit offered our clients a first-hand experience into the scale,
operational excellence, and stringent quality standards that define
PVS GROUP's manufacturing ethos. The delegation was especially
impressed by our DSIR-accredited R&D Centre, where numerous
innovative and patented formulations have been developed to
address species-specific challenges across poultry, cattle, sheep,
goat, camel, horse, swine, and aquaculture.

The visit not only served to reinforce confidence in PVS GROUP's
capabilities but also exemplified the importance of collaborative
global partnerships in driving innovation and sustainability in animal
healthcare.

At PVS GROUP, it is always a matter of pride to welcome international
partners, showcase our robust infrastructure, and align visions for
mutual growth.

POULTRY TECHNOLOGY
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BRITISH DRUGS & PHARMACEUTICALS

Deals in: Poultry Feed Suppliements
We can offer the following PURE SALTS in ready stock on regular basis.
PRODUCTS:

VITAMINS < Folic Acid AMINO ACIDS ANTI-COCCIDIALS
<+ Vitamins AB,D,K (Triple Strength) | < D-Calcium Panthothenate 98% < DL-Methionine 99.5%

+% Vitamin B, *% D-Calcium Panthothenate 45% (Feed Grade) | ... |.|ysine Feed 98.5% < D.0.T. 98%

<% Vitamin B, 98% <%+ Vitamin 'C’ Plain s «» Maduramycin Ammonium 1%

+ Vitamin B: 80% (Feed Grade) «+ Vitamin ‘C’ Coated A‘E'Irl OXIDANTS & Cloi 9‘;%

++ Vitamin B, ++ B-Complex (Single Strength) = REDOX.T %+ Clopidol

<+ Vitamin B,, 98% <+ B-Complex (4 times) y ! <+ Amprolium Hydrochloride B.P

< Vitamin B‘j 1% (Feed Grade) <% Choline Chloride 50% (Silica Base) {-\NTI BIOTIGS PN —

+ Vitamin H (Biotin) 2% <+ Choline Chloride 0% (Ceral Base) - N_eumvcm S'ulphate

% Vitamin K, <% Choline Chloride 98% "4 g;qg:ﬂx;ﬁ;n Hel. C.R.D.

<+ Vitamin AD, Slac/1 lac L.U. ANTIBACTERIALS % Enrofloxacin Hel <% Tylocin Tartrate (Pure)

<+ Vitamin D <% Furazolidone 98% & i i b .
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I ARTICLE

The Importance of Training in
the Real World Enhancing Skills,
Fostering Growth, and Driving Success

£

[ EXCELLENCE
1 CENTER
k’:_ A 280 program

The Soy Excellence Centres focus on training the global workforce
engaged in the poultry, feed milling, aquaculture, dairy, and soy food
sectors. Training holds a pivotal role in the real world across various
domains and industries. It serves as the cornerstone for personal and
professional development, ensuring that individuals stay competent
and competitive in an ever-evolving landscape. The significance of
training can be observed through its manifold benefits, ranging from
enhancing skills and fostering growth to driving overall success.

Goals of the Soy Excellence Center, India

The India SEC Program embodies the global vision crafted by the U.S.
Soy Industry, translating this philosophy into impactful action with
the help of regional experts in India and the members of the SEC's
Regional Advisory Council.

With clear objectives and a strategic focus, the program aims to:

a) Empower Future Leaders: Cultivate a new generation of problem-
solvers who will emerge and engage as good leaders in this crucial
market. b) Elevate Professional Skills: Shape the next wave of
young professionals, equipping them with the expertise to become
efficient and visionary managers of tomorrow. c) Strengthen
Enterprise Capacity: Build the operational strength of companies
within the protein value chain, driving demand for high-quality raw
materials and innovative technologies, which will boost the market
demand for soy and feed. d) Fuel Industry Growth: By achieving
these milestones, the program will drive sustained growth in India's
protein industries, ultimately opening new doors for U.S. Soy market
accessintheregion.

"At the SEC, we reflected deeply on the impact of effective training
programs and identified eight key outcomes that can emerge from
them. Each of the eight outcomesis described in detail below."

Enhancing Skillsand Competencies

One of the primary advantages of training is the enhancement of
skills and competencies. In an era where technology and
methodologies are constantly advancing, staying updated is crucial.
Training programs help individuals acquire new skills, refine existing
ones, and keep pace with industry standards. This continuous
learning process ensures that professionals remain relevant and
effectivein theirroles.

By way of example, in the food industry, there is growing attention
given to protein. All of us work directly or indirectly in the protein
value chain. Customers' expectations, food norms, production
techniques and technologies, our understanding about nutrition,
equipment and its technology (transforming digital), and animal and
plant genetics keep continually changing.

Boosting Employee Morale and Satisfaction

Training also plays a significant role in boosting employee morale and
job satisfaction. When organizations invest in their employees'

E POULTRY TECHNOLOGY

Center Lead - The Soy Excellence Center, India

Dr. P.E. Vijay Anand

U.S. Soybean Export Council

development, it sends a positive message that they value and believe
in their workforce. This investment leads to increased job satisfaction,
higher motivation levels, and a stronger sense of loyalty among
employees.

For instance, companies that offer leadership development
programs, soft skills training, and career advancement opportunities
often see lower turnover rates and higher engagement levels.
Employees feel more competent, confident, and prepared to tackle
challenges, resulting in a more positive work environment.

Fostering Innovation and Adaptability

In today's fast-paced world, especially in the protein value chain/
food chain, innovation and adaptability are key to staying ahead of
the competition. Training empowers individuals and organizations to
embrace change and think creatively. It encourages a culture of
continuous improvement and experimentation, where employees
are notafraid to take risks and propose new ideas.

Organizations that prioritize training are better equipped to adapt to
market shifts, technological disruptions, and changing customer
demands. Specifically, we see a lot of digital applications being used
in the protein production sector or the feed manufacturing sector.
Companies that invest in digital transformation training can
seamlessly transition to new business models, enhance their digital
presence, and offer innovative solutions at production centres or to
theirclients.

Ensuring Compliance and Reducing Risks

Compliance with industry regulations and standards is non-
negotiable for many businesses. It is an area that is catching up fast
because of health and wellness concerns. Training ensures that
employees are aware of and adhere to these regulations, thereby
minimizing the risk of legal issues, financial penalties, and
reputational damage. We operate in the food sector - be it
production, R&D, or marketing - our audience is humans and their
food; therefore, food safety and all regulations governing it take
centre stage.

Improving Performance and Productivity

A well-trained workforce is synonymous with improved performance
and productivity. Training equips employees with the knowledge
and tools they need to perform theirtasks efficiently and effectively. It
reduces errors, enhances quality, and streamlines processes, leading
tobetter overall performance.

To illustrate, customer service representatives who receive training
on communication skills, conflict resolution, and product knowledge
are more likely to handle inquiries and complaints successfully. This
improved performance translates into higher customer satisfaction
and loyalty. The workforce at a feed mill, when taught about
implementing a proactive maintenance protocol, can help reduce
downtime that could occur due to an unforeseen productionissue.
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To achieve high efficiency poultry farming, a finely
balanced feed formula with high bioavailability of
feed nutritional fractions especially of critical
ingredients including limiting amino acids, trace
minerals etc., are required. To attain this balance,
supplementation becomes extremely crucial to attain

maximum bird performance and productivity.

Supplementation of limiting amino-acids and other
related nutritional ingredients including major and
trace minerals can support in improving the bird
performance by assisting in providing additional
nutritional molecules, to make up for any deficiency of
critical nutrients in feed and feed ingredients.
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Supporting Career Development and Progression

Training is instrumental in supporting career development and
progression. It provides individuals with the skills and qualifications
needed to advance in their careers. By offering training
opportunities, organizations can nurture talent from within and
prepare employees for higher responsibilities.

Mentorship programs, professional certifications, and specialized
training courses, such as those of SEC, are some of the ways
organizations can support career growth. Employees who see a clear
path for progression within the company are more likely to stay
committed and strive for excellence.

Contributing to Organizational Success

Ultimately, training the workforce contributes significantly to
organizational success. A skilled, motivated, and adaptive workforce
is a powerful asset that drives innovation, efficiency, and
competitiveness. Organizations that invest in training are better
positioned to achieve their strategic goals and maintain a sustainable
growth trajectory.

In particular, companies with robust training programs often report
higher profitability, stronger market positions, and greater resilience
in the face of challenges. Training fosters a culture of learning and
development, where continuous improvement is the norm and
excellenceis the standard.

Contributing to National Protein Security

The food sector's training programs are essential not only for the
company's success but also for contributing to national protein
security. As a key player in the food industry, our commitment to
ensuring the safety, quality, and availability of protein sources is

TILMAH (Tropical Institute of Livestock Management and
Health), under the leadership of Dr. Shabbir A. Khan, has
initiated a poultry course at Faizabad, Ayodhya. Earlier it was
conducted at Gurgaon for the last 10 years.

As part of this initiative, the institute recently conducted a
one-day workshop on "Monsoon Management" for 15 field
staff members of anintegration company.

PATS
Poultry Advisory & Technical Services

TILMAH
Tropical Institute of Livestock
Management & Health

& ‘ 7-Civil Line Faizabad,
4/ Ayodhya (Uttar Pradesh)

Mr. Shabbir Ahmad Khan Mobile : 98115-08838
ﬁi . y ™ P
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paramount. By training our workforce in best practices for food
production, handling, and distribution, we help guarantee that our
products meet stringent standards and are accessible to the wider
population.

Proteins are crucial for human health, playing a vital role in growth,
repair, and maintaining bodily functions. Ensuring a reliable supply of
high-quality protein is a critical aspect of national food security. Our
training programs cover various aspects of protein management—
from sourcing sustainable and ethically produced raw materials to
implementing advanced preservation techniques that extend shelf
life and minimize waste.

Additionally, by investing in training, we foster innovation, which can
diversify the market and offer more sustainable solutions to meet the
growing demand. This proactive approach not only supports our
business objectives but also aligns with global efforts to combat food
insecurity and promote public health.

By prioritizing training, we empower our workforce to uphold the
highest standards in food safety, quality, and innovation, thereby
contributing to the overarching goal of national protein security.

Conclusion

In conclusion, training is a vital component of real-world success. It
enhances skills, boosts morale, fosters innovation, ensures
compliance, improves performance, supports career development,
and drives organizational success. Whether at an individual level or
an organizational level, the benefits of training are profound and far-
reaching. As the world continues to evolve, the importance of
training will only grow, making it an indispensable element of
personal and professional growth.
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Campus Cdlling 2025

Bentoli Agrinutrition Launches - A National Contest for

Budding Veterinary Professionals

Bentoli Agrinutrition, a US-based multinational company committed
to advancing animal health and nutrition, proudly announces the
launch of the second edition of its flagship campaign, Campus
Calling - 2025. This innovative nationwide competition is open to

Bentoli

Veterinary institutions are encouraged to share the campaign details
and display the official poster on campus noticeboards. A QR code
linking to detailed guidelines and the registration form is provided
forease of access.

4th and 5th-year veterinary students from colleges across India and
Nepal, aimed at fostering young talent and encouraging scientific
writing skillin the field of poultry health.

For further information or queries, please contact:
campuscalling@bentoli.com

Building on the tremendous success of its inaugural edition,
2024—which saw 217 students from 54 veterinary colleges
participate—Campus Calling 2025 returns with an even broader
vision and greater opportunities.

Is

Bantoli

The core of the competition is a scientific
article writing challenge on the topic:
“Coccidiosis Control Through
Phytochemical Modulation of Immunity.”

Participants will submit essays as per the provided guidelines. The
top five essays will be shortlisted, and selected students will be
invited to present their ideas in an online oral presentation before an
expert jury. The top two winners will each receive an all-expenses-
paid trip to attend Poultry India 2025—South Asia's premier
poultry exhibition—taking place in Hyderabad on 26th to 28th
November 2025. Winners will also be honored with a trophy and
citation.

# Round air trip ticket, hotel dation, and
for attending Poultry India 2025, the largest pouhr\r expo in
Hyderabad, India.

= Trophy and citation
WHO CAN PARTICIPATE

4" and 5™ year stedants of oll vererinary colleges in India and MNapal

LAST DATE OF PARTICIPATION
21* August, 2025

“With Campus Calling, we aim to inspire young minds to tackle real-
world challenges in poultry health, while offering them valuable
professional exposure,” said Dr. Jayanta Bhattacharyya, Director,
Technocommercial.

Scan for mare detais
& participation

Prefiminary Finol selection of
n-hdlen of 5 best Two best writers
lnrougn anline

LAST DATE OF SUBMISSION

30" September, 2025

¢ Last Date of Participation: August 31, 2025 @ m.m....n..> (
the essay o5 per
= Last Date of Essay Submission: September 30, 2025 il

Key Dates:
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Dr Sushanth Rai Bellipadi
Director, Raison's Nutrition, Mangaluru

Dr Sushanth Rai Bellipadi, director of Raison's Nutrition, Mangaluru, has been nominated by the
Government of Karnataka to the Board of Management of the Karnataka Veterinary, Animal and
Fisheries Sciences University (KVAFSU), Bidar with immediate effect for the next three years.

Dr Rai is a well-recognized figure in the veterinary and poultry sectors. He previously served two
consecutive terms as President of the Karnataka Poultry Farmers & Breeders Association (KPFBA)
from 2019 to 2024. He has been a member of the Research Advisory Committee of ICAR-NIANP
(National Institute of Animal Nutrition and Physiology) and ICAR-DPR (Directorate of Poultry
Research), Hyderabad. In 2024, he is also elected to the Board of the Veterinary Council of India (VCI)
from Karnataka, further cementing his leadership credentials in the industry.

Known for his visionary leadership and collaborative approach, Dr Rai has consistently steered
organizations toward impactful growth. He is admired for his ability to foster synergies, maintain
composure in high-pressure environments, and transform challenges into opportunities for
development. His nomination to the KVAFSU Board is seen as a significant step toward
strengthening the state's veterinary and animal sciences ecosystem.
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Evonik to reduce carbon footprint

EVONIK

Leading Beyond Chemistry

and plastic use with new paper bags for MetAMINO®

« Evonik removes plastic film layer in 25-kilogram bags for
MetAMINO®

* The new packaging helps conserve resources, facilitates
recycling, and reduces CO,emissions

» Antwerp is Evonik's first production site to switch to the new
packaging, with others to follow

Essen, Germany. Evonik has introduced a more environmentally
friendly 25-kilogram paper bag for MetAMINO® (DL-methionine) by
eliminating the plastic film layer. This change not only benefits
customers with easier disposal options but also aligns with the EU's
new 'Packaging & Packaging Waste Regulation' (PPWR) aimed at
enhancing recycling efforts.

The new packaging consists of two layers of paper and can be
recycled as a pure paper bag (PAP 22) according to the EU recycling
classification. For the Antwerp production site alone, this initiative
will save 32 tons of polyethylene (PE) per year and reduces the
packaging's CO, footprint by 20 percent. Intensive testing has
confirmed that the high quality of MetAMINO® remains unchanged
inthe new packaging and that its shelf life of 36 monthsis unaffected.
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“Product packaging plays an important role in our company's efforts
to reduce CO, emissions and achieve a resource-conserving circular
economy,” says Dr. Dirk Hoehler, responsible for the amino acid
business at Evonik Animal Nutrition. “Packaging must protect the
product effectively, but it should do so in the most environmentally
friendly way possible”

The packaging experts at Evonik Animal Nutrition have been working
for several years on practical solutions to reduce the use of plastic in
the packaging of MetAMINO® and other feed ingredients. The
transition to the new bags has begun in Antwerp, with plans for the
Singapore and Mobile (USA) sites to follow.

Anastasia Noryk
Head of Market Communications Animal Nutrition

Spoken languages: german, english, russian
+49 174 23394735end email
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TocoSel-N: A Synergistic Blend of Nano-Selenium Ayitech

and Vitamin E for Enhanced Poultry

Health and Productivity

The modern poultry industry faces continuous challenges in
maintaining optimal flock health, productivity, and resilience
against various stressors. Nutritional interventions play a crucial
role in addressing these challenges. TocoSel-N is an innovative feed
additive that combines the power of Nano-Selenium with Vitamin
E, offering a synergistic approach to improve antioxidant status,
immune function, and reproductive performance in poultry. This
article delves into the unique characteristics and benefits of
TocoSel-N.

The Science Behind TocoSel-N

TocoSel-N's efficacy stems from its dual-component formulation,
each ingredient contributing distinctly and acting to provide
synergistic benefits.

Nano-Selenium: Superior Absorption and Bioavailability

Selenium (Se) is an essential trace mineral vital for numerous
physiological processes, including antioxidant defense, immune
modulation, and thyroid hormone metabolism. While traditional
inorganic and organic Selenium sources are widely used, their
absorption and utilization can be limited. TocoSel-N utilizes Nano-
Selenium, a form of Selenium engineered at the nanoscale (typically
<100 nm).

Key advantages of Nano-Seleniuminclude:

* Superior Absorption: The extremely small particle size of Nano-
Selenium allows for increased surface area and enhanced
permeability across the gut lining, leading to improved
absorption compared to conventional Selenium sources. This is
attributed to phenomena like passive diffusion and facilitated
transport mechanisms, which are more efficient for
nanoparticles.

* Enhanced Tissue Penetration: Once absorbed, the nano-sized
particles can more readily penetrate various tissues and cells,
including those of the immune system and reproductive organs,
ensuring targeted delivery and higher tissue Selenium
concentrations.

* Reinforcement of Antioxidant Status: Selenium is a critical
component of Glutathione peroxidase (GPx), a major antioxidant
enzyme that protects cells from oxidative damage caused by free
radicals. Nano-Selenium's improved bioavailability means more
Selenium is available for GPx synthesis, leading to a stronger
endogenous antioxidant defense system.

* Immunity Resilience: Selenium plays a vital role in immune cell
proliferation, antibody production, and cytokine regulation.
Enhanced Selenium status through Nano-Selenium
supplementation can bolster the poultry's immune response,
making them more resilient to disease challenges and reducing
susceptibility to infections.

Vitamin E: A Potent Antioxidant and Immune Modulator

Vitamin E is known for its powerful antioxidant properties. It actsasa
primary chain-breaking antioxidant in lipid membranes, protecting
cellintegrity from oxidative damage.

Therole of Vitamin Ein poultry health includes:

* Cell Membrane Protection: Vitamin E is strategically located
within cell membranes, where it neutralizes free radicals,
preventing lipid peroxidation and maintaining the structural and
functional integrity of cells. This is particularly crucial for rapidly
dividing cells and those under metabolic stress.

@ POULTRY TECHNOLOGY
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* Immune System Support: Beyond its antioxidant role, Vitamin E
enhances various aspects of the immune response, including T-
cell function, phagocytic activity of macrophages, and antibody
production. It works synergistically with Selenium to optimize
immune cell function.

Synergistic Benefits of TocoSel-N

The combination of Nano-Selenium and Vitamin E in TocoSel-N
creates a powerful synergistic effect, where the combined action is
greater than the sum of their individual effects.

* Enhanced Antioxidant Defense: Both Selenium (as a
component of GPx) and Vitamin E work in concert to address
oxidative stress. Vitamin E acts as the first line of defense in lipid
membranes, while Selenium-dependent enzymes deal with
hydrogen peroxide and organic hydroperoxides in the aqueous
phase. This comprehensive antioxidant protection helps mitigate
the damaging effects of environmental stressors, disease, and
intensive production systems on poultry.

* Optimized Immune Response: The combined influence of
Nano-Selenium and Vitamin E significantly strengthens the
poultry'simmune system, leading to improved resistance against
pathogensand a reduced need for prophylactic antibiotics.

= Stress Reliever: Oxidative stress is a major component of various
physiological stressors (e.g., heat stress, transport stress, disease
challenge) in poultry. By enhancing the antioxidant system,
TocoSel-N helps alleviate the negative impacts of stress, leading
toimproved welfare and performance.

Impact on Reproductive Outcomes

TocoSel-N significantly contributes to improved reproductive
performancein breeding poultry.

» Fertility: Both Selenium and Vitamin E are crucial for
reproductive health. Selenium is involved in spermatogenesis in
males and ovarian function in females. Vitamin E protects germ
cells from oxidative damage. The enhanced antioxidant status
provided by TocoSel-N can lead to improved sperm viability and
egg quality, thereby increasing fertility rates.

= Egg Quality: Oxidative stress can negatively impact eggshell
quality and internal egg characteristics. By reducing oxidative
damage, TocoSel-N contributes to stronger eggshells, reduced
instances of hairline cracks, and better albumen and yolk quality.

» Hatchability: Healthy embryonic development is highly
dependent on adequate nutrient supply and protection from
oxidative stress. The superior absorption and antioxidant
reinforcement provided by TocoSel-N ensure optimal conditions
for embryonic development, leading to higher hatchability rates
and stronger chicks.

Conclusion

TocoSel-N, withits innovative blend of Nano-Selenium and VitaminE,
represents a significant advancement in poultry nutrition. By
leveraging the superior bioavailability of Nano-Selenium and the
potent antioxidant properties of Vitamin E, TocoSel-N effectively
enhances the antioxidant status, bolsters immune resilience,
alleviates stress, and profoundly improves reproductive outcomes in
poultry. This synergistic formulation provides a comprehensive
solution for producers aiming to optimize flock health, productivity,
and sustainability in an increasingly demanding industry. The unique
characteristics of TocoSel-N make it an invaluable tool for promoting
overall well-being and economic viability in poultry operations.
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Precision Mineral Nutrition:
Elevating Poultry Health with Hydroxy Trace Minerals

By : Dr Maloshrie Bora, Program Manager (Trace Minerals), Trouw Nutrition South Asia

Trace minerals such as zinc, copper, and manganese are fundamental
to poultry health, acting as cofactors in vital biochemical pathways:
skeletal development, immune defenses, antioxidative systems,
enzyme functions, feathering, and reproductive performance. Yet,
the typical composition of feed ingredients often falls short of
modern poultry standards. That's why precision mineral
nutrition—providing the right mineral at the right time and in the
right form—is essential to support optimal broiler growth, eggshell
integrity in layers, and fertility in breeders.

While inorganic sources like sulfates and oxides have been staples for
decades, they suffer from low bioavailability and reactiveness. These
soluble compounds can prematurely release minerals, which then
form insoluble complexes with phytate or binding agents in the gut,
diminishing absorption and even degrading vitamins or enzymes in
the premix. This not only reduces feed efficiency but also increases
mineral excretion, raising environmental concerns. Organic (chelate)
minerals improved this situation, but often at a premium cost and
with variable potency. Enter the next generation: hydroxy trace
minerals. Hydroxy trace minerals, like copper, zinc, and manganese
hydroxychloride, represent the latest leap in mineral nutrition. Their
crystalline, covalent structure is non-hygroscopic and non-reactive in
feed and the upper gut. This structure allows slow, controlled release
of minerals at the ideal intestinal absorption site, significantly
improving bioavailability. They resist premature dissolution,
ensuring minerals are released more slowly and absorbed where it
matters most.

Research across poultry sectors consistently shows that hydroxy
trace minerals outperform inorganic sources. Broilers fed hydroxy
copper and zinc achieved 7-8% heavier carcasses and a noticeable
boost in breast meat yield. In independent trials, hydroxy-
supplemented flocks maintained orimproved feed conversion ratios
while using lower inclusion levels than sulfate-based diets .
Moreover, in antibiotic-free or necrotic enteritis challenge models,

hydroxy minerals reduced pathogen load and mortality, performing
on par with ionophores. Layers also benefit: eggshell quality
improves, feed remains stable longer (less oxidation), and FCR gains
are consistent when inorganic Cu, Zn, Mn are replaced with hydroxy
versions. Breeder flocks, too, see enhanced fertility and hatchability
under precision hydroxy mineral regimes. Beyond performance,
hydroxy trace minerals contribute to gut integrity and immune
defense. Broilers on hydroxy mineral diets exhibited reduced cecal
enterobacteria and maintained tight junction integrity, translating
into healthier birds and better carcass quality.

DiscoverIntelliBond®: Precision You Can Trust

Among hydroxy trace mineral solutions, Trouw Nutrition's
IntelliBond® stands out as a premium, thoroughly validated choice.
Designed to optimize delivery of copper, zinc, and manganese,
IntelliBond features:

« High bioavailability and potency : thanks to stable, covalent
crystalline bonds that release minerals at the optimal intestinal
site

+ Enhanced feed stability and nutrient preservation :
safeguarding enzymes like phytase and vitamins from
degradationin premixes

« Improved bird performance and economics : with
independent studies showing better feed conversion, heavier
carcasses, superior egg output, and healthier flocks understress .

« Environmental sustainability : with reduced inclusion rates and
lower mineral excretion promoting cleaner production.

= Unmatched versatility across poultry species and life stages:
including broilers, layers, and breeders—even under challenging
conditions like heat stress or compromised hygiene. This
adaptability has been validated across multiple trials and
production environments.
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Proven Performance Across Poultry Types

A Spanish study comparing hydroxy vs. sulfate-fed broilers at
nutritional levels found that those receiving hydroxy minerals
(IntelliBond C and Z) achieved 7.4% higher live weights, 7.7% heavier
carcasses, and 16.1% breast meat yield, versus 15.3% in the sulfate
group. Another Trouw Nutrition joint trial with the University of New
England demonstrated improved bone integrity (tibia breaking
strength) and breast meat zinc content in broilers fed 100 ppm
IntelliBond Zn, with gut integrity maintained. In antibiotic-free
commercial conditions, hydroxy copper-chloride combined with
organic acids matched or exceeded the performance gains of feed
antibiotics while improving egg weight, mass, and feed efficiency in
layer hens. These findings highlight the ability of IntelliBonds to
deliver consistent productivity gains across broilers, layers, and
breeders—even under stress or antibiotic-free regimes. Trouw
Nutrition India has been pioneering mineral-precision feeding.
“Trouw Talks" events in Karnal and Hyderabad, unveiled IntelliBond's
OptiSize® technology—highlighting uniform, stable crystals that
protect premix integrity and animal performance. Trouw Nutrition's
new premix plant near Hyderabad supports local production of trace
minerals, vitamins, and specialized premixes—readying India for
advanced feed solutions. This investment and local research
infrastructure underline Trouw Nutrition's strong commitment to
validating hydroxy mineral efficacy under Indian production
conditions.

Why IntelliBond® Stands Out

Developed over two decades and backed by 200+ global trials,
IntelliBond® hydroxy trace minerals ensure predictable delivery and
dependable results through:
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Superior bioavailability due to controlled release and crystalline
stability

Enhanced feed stability, maintaining vitamins, enzymes, and
reducing oxidation in premixes

Animal performance gains, improving carcass weight, egg
production, feed conversion, and profitability

Gut health, by reducing pathogenic bacteria and preserving gut
barrier integrity in broilers

Environmental responsibility, lowering mineral excretion while
supporting sustainability-focused operations

Precision Manufacturing and Traceability

Trouw Nutrition's OptiSize® technology guarantees uniform particle
size and non-hygroscopic behavior. Its low reactivity protects feed
integrity, while rigorous traceability—from raw material origins to lot
distribution—ensures feed safety and compliance.

Modern poultry production demands precision: the right trace
mineral, in the right form, at the right level. Hydroxy trace
minerals—especially IntelliBond®—deliver on that promise.
Scientific evidence and Trouw Nutrition's local investments prove
that these superior minerals enhance productivity, welfare, and
sustainability in broilers, layers, and breeders. By choosing
IntelliBond®, nutritionists and producers gain a trusted, research-
backed solution that fosters better performance, protects
investments, and advances poultry industry goals in India and
beyond.

Avitech Nutrition Announces the Launch of

TocoSel -

Synergistic blend of Nano-Selenium and Vitamin E

Avitech Nutrition announces the launch of TocoSel-N, a synergistic
blend of Nano Selenium and Vitamin E that incorporates the
advantages of nanotechnology to modern poultry nutrition.
TocoSel-N is specifically formulated to enhance poultry health,
immunitc and reproductive performance.

The Nano-Selenium in TocoSel-N offers superior absorption,
targeted tissue delivery, and a safer profile compared to traditional
selenium sources. Combined with the antioxidant strength of
Vitamin E, it provides a powerful boost to the bird's immune
system, antioxidant defence, and stress resilience.

140 POULTRY TECHNOLOGY

Key benefits include:
e |mproved fertility, egg quality, and hatchability
e  Strengthened immunity and enhanced vaccine response

e Protection against oxidative stress and nutritional
deficiency disorders

e Better meat and egg quality

For more information, visit www.avitechnutrition.com.
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A “Perfect Duo”
for your Broilers

93% Protection at Day 19 against
Newcastle disease challenge'

(o oulvac®
<)) Brocerta

HVT-ND

POULVAC

Bursaplex®

Complete lifelong protection in Broilers with
Single Shot of Poulvac® Bursaplex®

“Visit www.PoulvacProcerta.com or talk to your Zoetis representative for more information.”
1 Data on file, Study Report No. BBISR-US-18-A486, Zoetis Inc.

All trademarks are the property of Zoetis Services LLC or a related company or a licensor unless otherwise noted.
% 2020 Zoetls Services LLC. All rights reserved.

ZOETIS INDIA LTD : 31, 3%° FLOOR | KALPATRU SYNERGY | OPP. GRAND HYATT, s

SANTACRUZ (EAST), MUMBAI- 400 055;
OFFICE: 022 66513800; FAX: 022 266513950 | VISIT US: ZOETIS.COM
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AMR Stewardship Drive 2025

Building Partnerships for Strengthening Our Response to AMR
Date: 11 July 2025 | Venue: ICAR-NIVEDI, Yelahanka, Bengaluru

Antimicrobial Resistance (AMR) is increasingly recognized as a critical
public health challenge worldwide, posing significant risks to human
and animal health, food safety, trade, and economic stability.
Recognizing the urgency of this growing threat, the Confederation of
Indian Industry - Food and Agriculture Centre of Excellence (Cll FACE)
in collaboration with Indian Federation of Animal Health Companies
(INFAH) as Knowledge Partner has launched the AMR Stewardship
Drive 2025 a multi-city outreach campaign aimed at fostering
awareness, building capacity, and promoting antimicrobial
stewardship practices across the livestock and aquaculture sectors.

The first session of this national drive was organized on 11" July 2025
in Bengaluru by CIl FACE in collaboration with ICAR-National
Institute of Veterinary Epidemiology and Disease Informatics
(NIVEDI). The inaugural session marked the beginning of a sector-
wide effort to combat the rising threat of AMR in animal agriculture. A
total of 120 participants including veterinarians, researchers,
academicians, fisheries professionals, industry members, startups
and veterinary graduates participated in the event.
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The event commenced with welcome remarks by Mr. Suresh
Chitturi, Chairman, Cll Committee on Animal Agriculture and
Managing Director, Srinivasa Farms. He emphasized that addressing
Antimicrobial Resistance (AMR) was no longer a future challenge but
a present imperative. He underscored the need for collective action
across the animal agriculture value chain to safeguard productivity,
public health, and food safety, while sustaining farmer livelihoods.

Setting the context for the day, Dr. Shirish Nigam, President, Indian
Federation of Animal Health Companies (INFAH) and Managing
Director, EW Nutrition India, spoke about the pivotal role of the
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animal health industry in driving responsible antibiotic use. He
highlighted the industry's commitment to stewardship, innovation,
and partnerships that strengthen AMR mitigation at the grassroots
level,

In his special address, Dr. Baldev R Gulati, Director, ICAR - National
Institute of Veterinary Epidemiology and Disease Informatics
(NIVEDI), reflected on the growing risks of AMR in animal production
systems. He outlined NIVEDI's ongoing efforts in advancing disease
surveillance, veterinary diagnostics, and One Health collaboration to
counter thisemerging threat.

Prof. (Dr.) P K Shukla, President, Indian Poultry Science Association
and Head, Department of Poultry Science, DUVASU, Mathura, shared
perspectives on the poultry sector's unique challenges and
opportunities in AMR containment. He emphasized the need for
enhanced veterinary practices, alternative therapies, and farmer
education to promote judicious use of antimicrobials in poultry
farming.

Dr. Sindura Ganapathi, Visiting PSA Fellow, Office of the Principal
Scientific Adviser to the Government of India, emphasized the
importance of aligning AMR containment efforts with the broader
One Health agenda. He added that"AMR is not a one-pathogen, one-
solution problem—it requires a multi-faceted approach involving
innovation and targeted strategies. Each sector, whether poultry,
dairy, or aquaculture, faces its own unique challenges and must be
addressed with sector-specific solutions.”

The inaugural session concluded with a Vote of Thanks by
Mr. Suresh Chitturi, who reiterated the critical role of partnerships
between government, industry, and academia in shaping a future-
ready response to AMR.

A key highlight of the event was the release of the Cll FACE report
titled "Industry-led AMR Stewardship in Animal Agriculture”. This
report complies learnings from extensive multi-stakeholder
consultations and highlights the drivers of antimicrobial use in dairy,
poultry, and aquaculture, emerging risks, gaps in current practices,
and context-specific solutions for responsible antimicrobial usage.
The report outlined actionable recommendations for policymakers,
industry players, academia, startups, and farmer organizations,
providing a roadmap to enhance stewardship, safeguard food safety,
protect animal productivity, and ensure environmental
sustainability.

The program featured the technical session on Ground-Level Action
Against AMR. This technical session focused on ground-level
strategies to combat AMR through four key areas including
promoting ethnoveterinary medicine by showcasing herbal
alternatives, encouraging responsible antibiotic use through drug
classification, withdrawal periods, and record-keeping, with a strong
emphasis on the role of vets and para-vets; ongoing AMR surveillance
programs and testing in the Livestock Sector and preparing
stakeholders for compliance with the FSSAI 2024 amendment
collectively enabling practical, field-ready solutions for AMR
mitigation across the livestock and aquaculture sectors.
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The rainy season doesn’t just bring showers e : e
it brings a storm of challenges for poultry flocks 3
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Five Forces, One Flock, Monsoon Shield For Your Poultry Stock

<> INDIAN HERBS SPECIALITIES Pvt. Ltd.
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The afternoon session featured a high-level panel
discussion on “Tackling AMR in Animal
Agriculture: Industry Perspectives and
Practices.” Industry leaders shared real-world
experiences and practical challenges in
implementing responsible antimicrobial use. The
discussion focused on innovations and good
practices already adopted by progressive players,
the need for an enabling environment, policy
support, capacity building, and partnerships to
mainstream these efforts, scaling sustainable
practices while balancing productivity and profitability in the livestock sector. The session reinforced that combating AMR requires a multi-
pronged approach integrating policy reforms, industry action, and farmer-level awareness.

As part of its youth engagement efforts, the event also featured a Collage-Making Competition for students and scholars on the theme “Be
Antibiotic Smart: The Future is in Your Hands.” This creative session encouraged participants to visually express their understanding of AMR,
and the proactive steps needed to contain it.

The AMR Stewardship Drive 2025 reaffirms the importance of collaborative action across industry, government, academia, and civil society to
address antimicrobial resistance a silent but growing threat to India's animal agriculture and public health. The event sets the stage for a
sustained, sector-wide stewardship movement under the broader One Health vision for India.

The next session of this national drive is scheduled on 11 August 2025 at NagpurVeterinary College, Nagpur, Maharashtra.
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Brush and Beyond 2025

Bentoli Agrinutrition Launches, a National Drawing
Contest to Inspire Young Creative Minds

"Bentoli Agrinutrition, a global leader in animal nutrition and health,
is proud to unveil '‘Brush and Beyond 2025' — a national-level
drawing competition for children aged 10 to 16 years from industry
stakeholders' families. This vibrant initiative aims to spark creativity
and imagination among young minds while fostering awareness
about sustainability and the deep connection between humans and
animals.'

This is a wonderful opportunity for'children to

showcase their creativity and artigiibyfalent.

Theme:"“Farm Animals and Us - Growing Together Sustainably”

Selected top 12 artworks will be featured in the official Bentoli 2026
Calendar, and winners will be awarded with exciting prizes and
certificates.

Submission Deadline: 15th September 2025

Drawing Instructions:

» The drawing must be done on an A4 size sheet with landscape
orientation.

* Any medium may be used: crayons, colored pencils, watercolors,
etc.

* Onthebackoftheartwork, clearly mention:
*  Child'snameand age : :::;:I::n::r:::::;‘:::i::;a‘:‘ga‘:::::um.
* Customername and contact number :
* Age proof details

* Only hand-drawn artwork will be accepted. Digital art will not

r Sustainably

Drawing Instruction:

® The drowing should be on an Ad size sheet with landscope orientotion.

H - e ony medim r choice (croyons., coloures cils, water colours, efc

be considered. ) P e e R S i s W

»  All entries must follow the competition rules. Non-compliance Srups L e
F % & & u # Digital artwork will not be accepted; oll enfries must be hond-drawn,
will resultin disqualification. ) Ak that i it owigh it e comp et ilex o xidies Wi
be disqualified.
* Only original creative work is eligible. Copied or copyright- * Griginlcrastiviywil sy b accepre. Drowing it Suplicoey of ay
. . . copyright protected artwork will be disquosifed.

protected content will be disqualified Submission Guidelines:
Submission Guidelines: i e R T R
Participants must submit their drawings through their respective
Bentoli sales managers.
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Choline H+

....Insure against Challenges

A SOURCE OF
NATURAL ﬂﬂﬂllﬂi‘aﬂ

A 100% natural Higher Bioavailability Efficient Fat Mobilazation Stable with Premixes,
Alternative to Synthetic with Natural Conjugated with Improved Health Cost Effective & Easy
Choline Chloride Choline & Performance to Handle

e cssence B-17, Devsha Business Park, D-215, Sector 63, Noida - 201301
N AT II B A Email: infoessencenatura@gmail.com
mmé ;I;ENQE ﬁmﬁ Website: www.essencenatura.com E




SELECT CHINA 2025

Q NANJING, CHINA
10-12 Septermber

Exhibition Area

48,000m?

~

Exhibitors
-—
500+ | 2025 Highlights

V-Al+ Smart Farming Area

Visitors Not only demonstrates the application of intelligent technology in the
f&)\ breeding process, but also highlights its value in green, low-carbon and

1 8 000.'. resource conservation.
B

| 2025 cONFERENCE | 2025 Events

& AqgriBITs China ® V-Match
Become a Hosted Buyer, participate in more targeted, efficient and
@ ASF Control and Prevention - convenient V-Match matching activities, and meet high-quality
Global Practice & China’s Contribution Chinese companies.
&% VIV International Summit 2025 ® V-Factory

Immersing visit top enterprises in China!

How to join ? Send your business card information to:
viv.service@globusevents.com Eligible participants will receive direct
invitations. Don't miss this chance to connect, innovate, and
experience cutting-edge solutions.

High Quality Development & Internationalization Opportunities
Technological Breakthroughs in the Poultry Industry and the
Path to Going Global

Visit www.vivchina.nl or Scan QR code
to reqister for your Free Visitor Badge

and Benefits!

444
Visitor Enquiry & Media Contact

& E-mail: viv.service@globusevents.com
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ﬂex(f’%n TEX BIOSCIENCES (P) LIMITED

Original Manufacturers of Enzymes, Probiotics, &
Speciality Feed Additives

Concentrated mix of Hydrolases including Protease
Galzym XAP - enzyme to reduce feed costs
Tex Protease ~ Protease enzyme based consortium to reduce protein cost
Galzym XT . Concentrated Xylanase enzyme for higher energy
Tex Pro CB b l Synergistic mix of probiotics for strong immunity
Tex Pro 3C Novel mix of probiotics for improved farm environment
Li pote)( Plus . Natural feed emulsifier that helps emulsify fat
Mora Immuno A potent herbal mix to secure your animal's health

High Performance Naturally

Tex Biosciences (P) Ltd
“Guru Krupa” Building- 2nd and 3rd Floor,
No. 101/56, 4th Avenue, Ashok Nagar,

Chennai - 600 083. Tamil Nadu, India. Phone: 91 44 4298 8700

E-mail: info@texbiosciences.com Website: www.texbiosciences.com G\
Tex Biosciences Singapore Pte Ltd UVINDIA (@)

105 Cecil Street #23-00 The Octagon (Suite 2307) Singapore 069534 [ ANV QS T ISO 9001
Phone: +65-8411 2086 E-mail: info.sg@texbiosciences.com CERTIFIED COMPANY |SO 22000
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- INDUSTRY 4.0 FUND -
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New Add-on for Industry 4.0 Fund: Ska Buys Avitech

The Quadrivio Group private equity fund acquires a majority stake in Avitech S.r.l,
an Italian company leading in the design and manufacture of poultry farm systems.

Quadrivio Group has acquired 60% of Avitech S.r.l. & an Italian
leaderin the design and production of poultry farming systems
through SKA, the group's company specialized in poultry plants
and equipment.

SKA was bought in 2022 by Industry 4.0 Fund, the Quadrivio
Group private equity vehicle investing in digital transition and
technological innovation for SMEs. The fund currently has five
other companies in its portfolio: F&DE Group, a leader in
outsourced hotel catering services; Rototech, an Italian company that
designs and produces plastic parts for the industrial, construction
and farming sectors; Texbond, one of the main European
manufacturers of nonwoven fabrics for the medical and hygiene
fields; Soft M.W., specialized in producing and distributing nonwovens
for the construction and agriculture industries; and lastly Twist, a firm
specialized in sales of reconditioned smartphones, tablets,
notebooks, PCs and smartwatches. Industry 4.0 Fund completed its
first exit operation in 2023, selling EPI, which manages the official
online and brick & mortar stores for the most prominent Italian
football clubs and otherimportantinternational-level teams.

Avitech S.r.l. produces facilities for hen-egg farming, with both
conventional installations and alternative cage-free solutions,
pullet-rearing systems, and egg conveyor equipment. The
company manages the whole manufacturing process, from design to
development through to installation, offering a broad range of
services aimed at delivering to the end customer a highly customized
product complying with all animal welfare regulations.

Avitechis on track to close 2025 on a turnover of €8 millionand a
double-digit profit margin. This acquisition will enable SKA to
offer a complete product range in the hen-egg farming sector,
with the scope to further penetrate certain specific markets and
expand the company's know-how in thisimportant sector.

SKA also bought another add on in November 2023: ISA, which
manufactures steel structures for farming and animal-
husbandry uses.

Roberto Crapelli, Managing Partner of Quadrivio Group, stated:
"Quadrivio and SKA's management have worked very hard to achieve
this new buy and build operation, which will ensure an acceleration in
value creation for the portfolio company, SKA. The operation fits
perfectly with the SKA business model as it enables expansion of the
product range offered to customers and means precious know-how
can be added into the entire production chain.”

Massimo Ubiali, CEO of SKA, added: "The Avitech acquisition takes
the SKA group to consolidate its leading position in the supply of poultry
farming facilities and systems. The new acquisition will also enable
significant expansion of the product range specific to egg farming,
allowing the group to penetrate markets and reach clients that are
currently inaccessible. I'm particularly pleased that people with over 20
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years' experience in the technical and commercial areas will be joining
the SKA team [ they will significantly contribute to the entire group's
development. The investments made in the manufacturing process in
recent years mean we will be able to internalize production of the Avitech
range, achieving industrial synergies and top-level quality on the
market. Today, the SKA group stands as offering the broadest range of
poultry farming products, manufactured atits own plants.”

Floriano Zappettini and Mauro Bellini, respectively Chairman of
the Board of Directors and CEO, are also satisfied with the operation
and state: “This operation excites and motivates us further. The common
objectives will fuel and accelerate the growth of the Group and the
companies involved.” Both will remain within the Management,
contributing to carrying forward, thanks to their many years of
experience, the industrial development objectives set.

The SKA and Industry 4.0 Fund teams were supported for the legal
duediligence and in defining the contractual aspects by Fivers Studio
Legale.The financial due diligence and tax due diligence were carried
out by MAC-LAB, while the labour law due diligence was conducted
by Geco & Associati.

The sellers were assisted by Studio Associato Piccinelli & C. of Brescia.

Quadrivio Group | Industry 4.0 Fund Quadrivio Group is active in the
alternative investments world and has been operating in private
equity for over 25 years. Industry 4.0 Fund invests in technological
innovation and digitalization for SMEs, supporting them for
international growth and adoption of 4.0 technologies. The Industry
4.0 Fund portfolio comprises five companies: F&DE Group, a leader in
outsourced catering to hotels (fedegroup.it); Rototech, an Italian firm
that designs and makes plastic parts for the industrial, farming
machinery and construction sectors (rototech.it); Texbond, one of the
main European manufacturers of nonwoven fabrics for the medical
and hygiene fields (texbondspa.com); Soft N.W., expert in producing
and distributing nonwovens for the construction and agriculture
industries (softnw.com); SKA, specialized in manufacturing poultry
farm systems (skapoultryequipment.com); and Twist, a company
retailing reconditioned smartphones, tablets, notebooks, PCs and
smartwatches (twiston.it).

Info: quadriviogroup.com | industry4zerofund.com

SKA SKA was founded in 1954 in Sandrigo, in the province of Vicenza,
and is specialized in the manufacture of poultry farm systems as well
as equipment for free-range chicken, turkey, duck and quail farming.
Info: skapoultryequipment.com

AVITECH Established in early 2021 by professionals with lengthy
experience in the poultry sector, Avitech is specialized in the design
and manufacture of state-of-the-art poultry systems for egg-laying
hens.

Info: avitechplants.com
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Against Respiratory Threats

Asthrin

Phytobiotic Tonic for Respiratory System

# PREVENTS FROM MUCOUS

‘#y SOOTHES THE RESPIRATORY TRACT

% ANTI-INFLAMMATORY

¥y DECONGESTANT

%y IMMUNO-STIMULATORY

v ANTI-STRESS

Giadnii; 50

Herbal feed supplement for
Respiratory System
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Gladnil Pl

A UNIT OF SPR VET MED PHARMA PVT. LTD.
(An ISO 9001:2015 & FAMias Certified Co.)

Q 211, 3rd Floor, Okhla Industrial Estate,
Phase-lll, New Delhi - 110020

& info@sprvetmed.com & www.sprvetmed.com
©+91-8199976551
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ANALYSIS

AT

Centre For Drug & Nutrition Analysis

CDNA is a state-of-the-art analytical laboratory that
combines cutting-edge technology with a team of highly
skilled professionals. We provide a comprehensive
range of reliable and precise analytical services across
various sectors, including : Food, Dairy Products, Meat
Products, Fruits & Vegetables, Beverages, Bakery

Products, Herbal Products, Water and Animal feed &
Feed supplements.

OUR CORE TESTING SERVICES

Nutritional & Composition Analysis Contaminants & Safety testing

Proximate Analysis & Drug Residues
== Amino Acid Profile © Heavy Metals
§° Vitamins Testing @ Pesticide Residue
.@' Trace Minerals 72 Adulterants (Melamine,Urea)
g Fatty e Frafils 5 Zewalenone, OchratoxinsT-2,
éﬁ% Gross Energy Analysis DON)
@ Preservatives & Flavours Antioxidants

—  Microbial Testing

512-513 Shanti Dazzle, Scheme No. 140, Bicholi Mardana Road, Indore ( M.P.) 452016 India
Q, +91 - 9202314500 XX info@cdnalab.com ) www.cdnalab.com
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Fuelled by Bacillus siamensis ZMT02, the novel
probiotic strain isolated from chicken GIT
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* Glokally first time ever

Usages & Benefits
+ To establish benefi
microflora
* T iMprove
production parameiss
« To ensure total gut!
Mixing Rate:
ed O
500 g per ton of feed O
recommended By A
Mutritionist

- — IHE KEY TO TOTAL GUT

Safe gggggance | Anti-infective | Anti-inflammatory

Upto 70 g

Upto 30%

*1FCR point represent third/last decimal point of 1000

"Majority of field trials were conducted at same farm with multiple sheds in integrations across various geographical locations and at different time of the year.
Some of the integrators were generous in sharing complete production indices while others communicated the summary of the trial results. In the field trials,
Improval MS was compared with antibiotic/probiotic/antibiotic + probiotic/probiotic + prebiotic control. Detailed reports availble on request.




LIVESTOCK SCIENTIFIC DEVELOPMENT
ASSOCIATION

(Non-Profit Organization registered under section 8 of companies Act 2013)

A PLATFORM THAT AIMS TO OFFER STATE-OF-
THE-ART RESEARCH FACILITIES FOR INDIAN
INSTITUTES & POULTRY INDUSTRIES

(Approved by CCSEA, Ministry of Fisheries,Animal Husbandry & Dairying, New Delhi)

HVAC System : Pallet Feed Mill ‘

True environment controlled The Pallet Feed plant with
system using HVAC technology capacity to produce 150 kg of
to control various pellet feed per hour, both for

environmental parameters
homogeneously, such as

oxygen, ammania, carbon
dioxide, air velocity, ]
temperature, and humidity,‘ y

the poultry and lab animals
involve in medical research.

v

" FACILITIES

Laboratory Pallet feed for
Facility
Researchin:

Lab facility for the analysis of
nutrients with Amino acids, ;
Vitamins, Trace Minerals, * Poultry * Swine
Toxins, Pesticides, etc. using * Rabbits * Rats
instruments like ICP-MS, LC- * Hamsters  « Mice
MSMS, GC-MSMS, HPLC. . D{]Ir\/ Animals « Guinea PIgS

Trails that can be conducted at LSDA:

* Research on feed additives to improve nutrient utilization

* Micronutrients digestibility trails

* Qualitative and quantitative validation of commercial
products

* Formulation of specialized diets to optimize growth, egg
production, and overall health

* Economics and Sustainability _

 Disease resistance and immunology ISO 45001 : 2018 ISO 9001 ; 2015 IS0 21001 2018

« Antimicrobial resistance(AMR) mitigation trails

Certificate ol Hrgistration

LSDA is registered for undertaking CSR activities, under the Ministry of Corporate Affairs Office of the registrar companies, Government of India.
Registration Number : CSR00070582

Donate Us on :
Account Name : LIVESTOCK SCIENTIFIC DEVELOPMENT ASSOCIATION
Account Number : 50200095197880
IFSC Code : HDFC0000036

We provide ‘Milkease’ to Goshalas, NGOs, farms present in temples free of cost to improve milk yield and increase
their income generation. Contact us for more details.

Livestock Scientific Development Association

Vill. Asrawad Bujurg, Nemawar Road, Indore, Madhya
info@lsda.co.in €5 www.lsda.coin 152 Pradesh - 452016

Collaborate with us on : (&) +91 9201835698




PERFECT-,

SAFE, EFFECTIVE & AFFORDABLE NATURAL CALCITRIOL.

Cholecalciferol D3 Other Metabolite A Other Metabolite B 1o 25 Dihydroxy D3
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Dosage : 1ml for 14 Itrs of water
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I ARTICLE

Parasitic diseases of Poultry
Diagnosis and Control

Dr. N. Rani, Dr. G. Ponnudurai and Dr. K. Dhandapani

Modern poultry practices, especially caging of laying hens and
confinement rearing of broilers has significantly influenced parasitic
infections. However, certain parasites are commonly encountered in
poultry, which results in high economic losses due to lowered egg
production and higher control costs owing to recurrent use of anti-
parasiticdrugs.

Endoparasites of poultry

Over the last 50 years, as a consequence of intensification of poultry
farming, many helminths that were so common in backyard poultry
are now seldom seen in commercial operations. Although
confinement rearing on litter, largely prevents infections with
helminths that utilize outdoor intermediate hosts, helminths such as
Ascaridia galli that have direct life cycles or tapeworms that utilize
intermediate hosts such as ants, beetles and flies continue to be a
problemin modern poultry farms. Of the nematodes, Ascaridia galliis
the most common parasitic roundworm of poultry. Although, death
has been observed in severe infections, the primary damage is mainly
due to reduced efficiency of feed utilization that leads to drop in egg
production. Although plenty of drugs are available, the treatment of
choice is piperazine because many of the available drugs remove
only the adult parasite and not the immature form that produces the
most severe damage. The caecal worm, Heterakis gallinae can be
effectively treated with fenbendazole. Subulura brumpti that utilizes
beetles or grasshoppers as intermediate hosts is also common
because beetles are invariably seen in litter material. Another
nematode that is common in deep litter houses is Capillaria spp.
Control is bestachieved by using Hygromycin-B and meldane.

Syngamiosis caused by Syngamus trachea affects other birds like
pheasants, guinea fowl, goose, various wild birds and turkey.
Diagnosis is made from the clinical manifestation, from finding eggs
in feces and in nasal discharges and also from finding worms in the
trachea by directly viewing inside of the trachea through the beak.
The eggs are ellipsoidal, operculate at both poles, thin shelled and
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with segmented embryo. The worms may be seen anywhere in the
trachea but usually at the posterior region. Flubendazole (Flubenol
5%) powder added to feed was highly effective in killing the gape
worms.

The change from backyard or free-range management to
confinement rearing in large houses has brought on marked
reductions in tapeworm infections in chickens. However, tapeworms
such as Railletina sp., Cotugnia digonophora and Choanotaenia
infundibulum that utilize ants and beetles as intermediate hosts are
fairly common in commercial farms. More than 100 species of beetles
belonging to ten families act as intermediate hosts of Railletina
cesticillus and small ants, which frequent poultry houses such as
Tetramorium spp., Monomorium spp. and Pheidole spp., are the
intermediate hosts of Railletina tetragona and R. echinobothrida.
Earthworms act as intermediate hosts for Amoebotaenia sphenoides
while beetles and slugs are intermediate hosts for Hymenolepis
carioca and Davainea proglottina respectively.

Preventing the birds from having contact with the intermediate host
is the first step to consider in tapeworm control. If Choanotaenia
infundibulum appears in caged layer facility, house fly control will
benefit the producer. If Railletina spp. and Cotugnia digonophora is
present, ant and beetle control measures may help. Removal of old
poultry manure to distant places and cleaning of pens and feed
rooms as well as discarded feedbags can control beetles.
Metaldehyde baits kills slugs and snails. Earthworm is considered as
economically valuable invertebrate and its elimination is not
advocated. Although several drugs are available for tapeworm
control in birds, butynorate is the treatment of choice for six species
of chicken tapeworms. Eliminating the intermediate host (beetles
and houseflies) from the environment disrupts the life cycle. Chickens
and turkeys can be dewormed with flubendazole at 60 ppm in the
feedfor7 days.
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Ectoparasites of poultry

Although the external parasite problem has changed completely
with the evolution of the poultry industry to high-density
confinement production units, mites and lice infestation continue to
plaque the poultry industry. Mites and lice are common external
parasites of poultry. Treatment and control programs require use of
insecticides on the birds and may also require application of
insecticide to the facility. Insecticides for treating mites and lice can
be applied to birds as a powder or dust or in a liquid spray. Some
products comein either form.When applying theinsecticide, part the
bird's feathers so that the dust or spray reaches the skin. To treat
facilities or buildings, a liquid spray or wettable powder should be
used so that the insecticide can penetrate small cracks and crevices.
Floors and bedding may also be treated. Since the louse population is
on the host continuously,

whatever treatment is used must be applied directly or indirectly to
the infested chicken. Several methods of indirect treatment have
been reasonably successful. The 'dust box method' employs dust in
boxes situated throughout the house on the floor to allow the hens to
dust themselves. Similarly, areas of litter where hens tend to dust
themselves may be treated with insecticidal dusts. Treatment of the
entire litter area with sprays and dusts, provide an indirect treatment.
Cages hens can only be treated directly either by sprays or dusts.
Dusts include Carbaryl 5%, Coumaphos 0.5%, Malathion 4-5%.
Sprays include Carbaryl 0.5%, Coumaphos 0.25%, Malathion 0.5%,
Tetrachlorvinphos 0.5%, Tetrachlorvinphos-dichlorvos 0.5% and
Permethrin at 0.05%. Other treatments that eliminated infestations
include dimectron, parathion asasingle application.

Carbaryl dusts offer one easy and low cost method for treating lice
and mites on birds. A shaker can provide easy application to the birds.
When applying the dust, part the bird's feathers are parted so that the
dust, when sprinkled, reaches the skin. The dust should be applied to
the entire body for the first time and then subsequently dusted on
the vent region and under the wings, upper leg, and to the crest and
beard, orwherever pests are observed.

A dusting box (24" x 36" x 4") can also be used for periodic treatment
of fowl (not recommended more than once per 4 weeks). Powders
can be used in the dusting box atarate of 5 |b/100 birds for 5% dust or
2.5 |Ib/100 birds for 10% dust. The birds will dust themselves.
Organophosphates and permethrins are also available in dust form.
Toxicity can occur if these products are over used. Treat all affected
birds in a flock. Other approved insecticides for eliminating lice and
mites from poultry and poultry facilities include pyrethrins,
pyrethroids and organophosphates. Pyrethrins and pyrethroids are
very efficacious and non-toxic and come in powder, wettable
powder, and liquid forms for use on birds and facilities. Usually,a 0.1%
solution is used on facilities and a 0.05% spray is used on birds.
Because they are chemically unrelated to the carbamate and
organophosphate insecticides, pyrethrins and pyrethroids are a
good choice for use in rotation pest control program. Rotating the
type of insecticide used will reduce the occurrence of chemical
resistance (and the resulting lack of effect) to a particular product.
Also apply a general insecticide treatment to inner and outer walls,
ceilings and floors with a 0.1% permethrin spray solution such as
Permectrin Il or other 0.1% permethrin spray diluted from an
emulsifiable concentrate or wettable powder. Impregnation of
polyvinyl chloride plastic with permethrin at 10% in the form of
bands or strips has been shown to provide long-term efficacy when
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hung in cages with infested fowls. Two strips about 20.5 cm long,
containing 9.6% (wt/wt), established control within 77 days.
Closantel, was found to be very effective against feather mites in
poultry. For control of chicken mite, treatment should be directed at
the premisesrather thanthe host.

Insecticide Recommendations for Poultry Infested with Lice and
Mites

Insecticide Application Rate Restrictions
Method & Comments
Carbaryl Dust 5% Al, 1 Ib/ Dust must reach skin..
(Sevin) 100 birds Treatment interval,
4 weeks.
Dust Box 5% Al 2.5 |bs/50 birds
Malathion Spray 0.5% Al, 57% EC 1 fl oz/bird
Dust (in ltr.) 4% Al, 1 1b/500 sq ft
Malathion Dust Box 49 Al, 1 1b/30 birds
Tail Dip 0.25% Al, 57% EC
Wet vent and
surrounding areas
Permethrin Spray 0.05% Al, 5.7% EC
{Ectiban) 1 gal/100 birds

0.5% Al, 24% EC  Treatment interval

1 gal/100 birds 13 days.

In deep litter system of rearing, insecticidal control recommendations
as treatments applied to the litter include carbaryl (5% dust),
coumaphos (5% dust), malathion 4-5%; tetrachlorvinphos 0.5%
spray. Control of mites on hens in cages may be accomplished by
sprays or dusts applied directly to the hens. These materials include
carbaryl as a spray or dust; coumaphos as a spray or dust; malathion
asaspray ordust; and tetrachlorvinphos-dichlorvos asa spray.

Stirofos (Rabon) Spray

The No Mite Strip is a popular deterrent/treatment for mites only,
used by small flock owners. The blue plastic strips are placed near
food/water sources and roosting sites so that the birds come in
periodic contact with them. The strips reportedly last up to 2 years.
Another popular product used by exhibitors to poultry shows to
deter mites is Blue Ribbon. Blue Ribbon contains eucalyptus, balsam,
organium, and rosemary oils with camphor in a canola extract base.
Apply one drop under each wing and around the vent to deter
mites/lice. In early days for control of scaly leg mite, various oils from
crude petroleum to kerosene were used. With the advent of gamma
BHC, a 0.1% emulsion applied for 30 seconds killed the mites. In India,
a proprietary herbal mixture in coconut oil (Ectopar) applied to the
legs for 3 to 4 days, eliminated scaly leg. Discomfort is relieved by
dipping the legs in medicinal grade mineral oil or linseed oil, or by
thoroughly coating them with warm Vaseline.

Insecticides Recommended as Residual Facility Sprays for
Poultry Insect Control

Insecticide Application Rate Restrictions &
Method Comments
Carbaryl (Sevin)  Spray 0.5% Al, 50% Surface treatment
or 80% WP
Malathion Spray 1.0% Al, 57% EC

0.5% Al, 24% EC Do not contaminate
feed or water.

Stirophos (Rabon) Spray

Disinfestations of egg flats and cases have recently received
attention. Methyl bromide and sulfur dioxide killed all the mites
infesting flats and cases in a closed van. Vans can be closed and
treated after loading at the egg plant, let overnight or kept closed
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during transit, and sprayed at destination orin transit.

Individual birds can be effectively treated for lice using liquid soap
and water. Fill a tub large enough to immerse the bird's body and
neck with warm water and add liquid soap (not detergent) to make a
good lather. Work the soapy water over the bird with your hands to
make sure the bird is wet and repeats the treatment in two weeks to
kill newly hatched eggs. The soapy water method has also been used
successfully incommercial layer flocks.

Fleas and bugs: Two fleas, namely Ceratophyllus gallinae, the henflea
and Echidnophaga gallinacea are common in poultry. Ceratophyllus
gallinae adults and larvae can be found in the nest box material with
smaller numbers in the litter under these boxes. The stick tight flea
Echidnophaga gallinacea, attachesitself to the skin of its poultry host.
The skin around the eyes, wattles, combs, the anus and other bare
spots are most commonly attached. Ulceration, swelling, and wart
like elevations may be of such severity that blindness occurs and
deathresults.

Flea control is accomplished most successfully where the material
harbouring the eggs, larvae, and pupae can be removed and
destroyed. When this is not practical, treatment of these sites with
insecticides will remove the source of re-infestation. Titchener (1983)
found that 0.25% permethrin spray gave good control of adult and
larvae hen flea, Ceratophyllus gallinae, in infested nest boxes and
litter. True bugs feeding on poultry are relatively unimportant. Cimex
lectularius, the bed bug is prevalent in our country but this species is
more of a nuisance than a pest of economic importance. Improved
poultry housing where the hens lay eggs on the bare wire bottom of
cages has largely eliminated bed bugs as a problem. Spraying the
house with 0.25% phosalone at 100 to 200 ml/m2 gave good control.
Permethrin was also found to be effective.

Diatomaceous Earth (DE) consists of the sedimentary deposits
formed from the skeletal remains of a class of algae
(Bacdlariophyceae) that occurin both saltand fresh waterand in soil.

These remains form diatomite, almost pure silica that is ground into
an abrasive dust. When the tiny, razor-sharp particles touch aninsect,
they cause many tiny abrasions, resulting in loss of body water and
death by dehydration. Diatomaceous earth is liberally spread in the
poultry pen and nest boxes. When an insect ventures into
diatomaceous earth, it looses ten percent of the body fluid and dies of
dehydration.
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Manure breeding flies

The housefly, Musca domestica, is a true nuisance in and around
poultry farms. Big commercial farms have now gone in for caged
system of rearing owing to its inherent advantages. Although caged
system of rearing has its own merits, the accumulation of droppings
on the floor serves as a very good substrate for fly breeding and fly
production becomes astronomical. Problems associated with flies in
a poultry farm include; increased cost off deworming as flies transmit
helminths especially tapeworms; increased incidence of fowl cholera
and fowl typhoid, reduced life of cages due to high level of ammonia;
liquefaction of mature due to movement of fly larvae in the manure
and flies are a nuisance to the nearby human population. Moreover,
heavy fly populations in caged layer operations may also add to
operational costs by making it necessary to wash the eggs to remove
flyspecks. Although this can be avoided by regular removal, the
method is cumbersome and laborious.

Insecticides should be considered supplemental to sanitation and
management measures must be directed to prevent fly breeding. Fly
resistance to insecticides has developed at differing levels in various
poultry house locations, depending somewhat on prior exposure.
The use of a variety of different classes or families of insecticides can
minimize the development of resistance. The use of insecticides viz.,
organophosphate, carbamate, pyrethroid, and other classes of
insecticides may be rotated for effective control of flies. Periodical
application of insecticides besides, being expensive and laborious
also results in the development of insecticide resistance in the fly
population.

Residual Sprays

Residual sprays are the most effective and economical method for
controlling potentially heavy populations of adult flies of any
species present.These sprays should be applied at the beginning of
fly season (during summer showers). Application of residual sprays
after manure removal will reduce fly buildup that usually follows
the removal of manure. A second application should be made five
to six weeks later (two sprays are required.) The insecticide may be
applied to surfaces, on which flies rest, such as poultry house
framework, the ceiling, walls, trusses, wires supporting cages,
electric light cords and other areas marked by fly specking. The
poultry houses around openings and on shrubs and other plants
where flies rest should also be sprayed. Apply coarse, low-pressure
sprays to the point of runoff at pressures of 80 to 100 pounds per
square inch, using a power sprayer. Depending on the insecticide
used and the type of surface sprayed, treated areas may remain
toxic for 2 to 15 weeks. Insecticide contamination of feed, water and
eggs should be avoided. Water and feed troughs also should be
sprayed. Any of these residual sprays are recommended:

1. Cyfluthrin:Use 19 grams of 20% WP per 9 litres of water. Apply 9
litres of diluted mixture per 1,000 square feet as a coarse wet
spray. Birds have to be removed from the building before
spraying.

2. Dichlorvos : Use 1.1 litre of 40.2% EC per 112.5 litres of water.
Apply 1.1 litre of diluted mixture per 1,000 square feet as a
coarse, wet spray. Birds do not have to be removed from the
building before spraying.
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3. Dimethoate (Cygon, Residual Fly Spray): Use 4.5 litres of
dimethoate (Residual Fly Spray 2 EC per 112.5 litres of water.
Apply 4.5 litre of diluted mixture per 500 to 1,000 square feet of
surface as a coarse wet spray. Birds must be removed before
spraying. Do not contaminate feed or water.

4. Malathion: Use 75 ml of 57% EC per 4.5 litres of water. Apply 5-
9 litres of diluted mixture per 1,000 square feet as a coarse, wet
spray. Birds do not have to be removed from the building
before spraying.

5. Permethrin : Use 200 ml of 25% WP per 23-45 litres of water.
Apply 4.5 litres of finished spray per 750 square feet as a
coarse, wet spray.

6. Tetrachlorvinphos & dichlorvos (Ravap): Use 4.5 litres of 28.7%
EC per 112 litres of water. Apply 4.5 litres of diluted mixture per
500 to 1,000 square feet as a coarse, wet spray. Birds do not
have to be removed from the building before spraying.

7. Tetrachlorvinphos (Rabon): Use 1.8 to 3.6 kgs of 50% WP per
112 litres of water. Apply 5-9 litres of diluted mixture per 1,000
square feet as a coarse, wet spray. Birds do not have to be
removed from the building before spraying.

It is often not practical to treat large poultry houses with residual
sprays. Portable, lightweight, mechanical fogging machines are
convenient, efficient and labor-saving in caged bird operations to
quickly reduce adult fly populations, providing quick fly
knockdown with poor residual action. Gasoline powered side
pack Ultra-Low Volume (ULV) aerosol generator spraying, utilizing
micron particle size spray droplets, is a very effective contact
application with little or no residual effect. Space applications
should fill the room with fog or mist. For indoor space application
to kill flies, windows, doors and other ventilators may be shut off.
Natural pyrethrins, used inside for adult fly control through a ULV
machine, are easy to use at 1% pyrethrins + 5% piperonyl
butoxide. The ratio of 1:5 pyrethrin to piperonyl butoxide is the
most effective for fly control. When using this equipment,
adjusted to deliver aerosol droplets (30 microns or less), apply 30
ml of Pyrethrins 1% per 1,000 cubic feet of space. Leave room
closed for at least one hour. Do not remain in treated areas and
ventilate before re-entry. Treatments are especially useful in
closed egg rooms or other work areas where there is little or no air
movement. Use pyrethrum oil-base space sprays (0.06% to 0.1%
pyrethrins) plus piperonyl butoxide as a mist or fog in the air
throughout the poultry house at the rate of 15 ml per 1,000 cubic
feeton an "as needed" basis for best fly control.

Baits are a supplement to residual and aerosol sprays. Place baits
outside of cages in the high-rise house. These selective adulticides
suppress low fly populations, maintaining them at a low level.
Never apply baits where they could accidentally be eaten by the
birds or mixed into the feed. Dry sugar baits of methomyl are
effective. Methomyl should be rotated with other baits to avoid
development of resistence. Methomyl is a carbamate insecticide
whereas other baits such as dichlorvos, trichlorfon and
tetrachlorvinphos, (Rabon), mixed with sugar are
organophosphate insecticides.

Apply when mixed as soon as possible and do not store for later use.
Ready-to-use dichlorvos (Vapona) 20% resin strips can be used at
the rate of one strip per 1,000 cubic feet of enclosed area. Strips will
need to be replaced as they lose their effectiveness, which is about

@ POULTRY TECHNOLOGY

every three months. Methomyl fly belts can be attached to surfaces
out of reach of food-producing animals. The belt may be cut to any
desired length and attached to surfaces such as walls and ceilings.
Follow label directions. Both resin strips and fly belts may become
dusty and dirty whenin use for long periods of time.

Feed Additive: Development of insecticide resistance in the fly
population not only renders the chemical ineffective leading to
economic loss, needless use of chemical also results in
environmental contamination. This interest has resulted in studies
on hormonal disruption of insect growth. Insect growth regulators
(IGRs) such as the chitin synthesis inhibitor, have been shown to be
highly effective. Cyromazine (Larvadex) has been found to be very
effective when applied as a pour on for upto 8 weeks or upto 13
weeks. Cyromazine has been said to affect moulting and pupation
following ingestion by first stage larvae and control manure
breeding flies in and around caged or slatted flooring layer chicken
operations and breeder chicken operations. The 1% Larvadex
Premixis blended into the feed at the rate of 0.45 kg per ton of feed.
Larvadex will provide a high degree of fly control and a feeding
program must be followed to prevent potential fly resistance. Never
feed continuously throughout the year. Prevalence of adult flies in
and near the poultry house should be monitored and when the
population reaches a level to cause concern, insecticide should be
used to reduce the breeding potential. Manure should be checked
for "hot spots" in the pits for maggot activity and if maggots are
active, Cyromazine can be used in the ration. Cyromazine can be
used continuously for four to six weeks (minimum of four weeks)
and thisisusually enough to break the fly population life cycle.

Undisturbed poultry manure accumulations normally support
large populations of parasites ands predators of fly larvae. These
parasite/predator populations consist of predaceous beetles,
mites, soldier flies and parasitic wasps. Proper manure
management is the key to successful fly control. Keeping the
manure dry is of critical importance if manure is allowed to
accumulate. Proper drainage around poultry houses, maintenance
of leak proof water systems, providing good air circulation around
the poultry house by vegetation control around the house, and use
of fans if necessary, are means of aiding dryness. In poultry houses
where weekly manure removal is not practical, natural enemies of
the fly may contribute, to a degree, some fly control. The build up of
natural enemies is much slower than that of the flies. Populations
high enough to substantially benefit fly control will develop only if
the manure is not disturbed for relatively long periods of time. Thus
to encourage parasites ands predators, complete manure removal
should take place only during the non fly season efforts should be
made to aid the biological control system by leaving some of the
old manure to supply a source of natural enemies toinvade the new
droppings. Chemicals should be applied sparingly and carefully to
the resting site of the fly adults. Larvicides should be used only for
the treatment of spots of high larval density rather than as a blanket
application to the entire manure pit. This will reduce the damage to
introduce or naturally occurring parasites ands predators and will
slow the development of insecticide resistance and insecticide
treatment of manure should be totally discontinued as it kills the
beneficiaries as well.

Dr. N. Rani, Dr. G. Ponnudurai and Dr. K. Dhandapani
Department of Veterinary Parasitology
Veterinary College and Research Institute, Namakkal.
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I ARTICLE

Diseases of Rainy Seasons and
Their Prevention in Poultry

Prof. (Dr.) PK. Shukla and Dr. Amitav Bhattacharyya

Rainy seasons can pose significant challenges to poultry health, as
the wet and humid conditions can create an environment conducive
to various diseases. Poultry production during the rainy season
presents unique challenges but can be managed effectively with
careful planning and management. By considering these factors and
implementing appropriate management practices, poultry farmers
can successfully navigate the challenges of the rainy season, ensuring
the health and productivity of their flocks.

Points to be considered for poultry farming during rainy season

Poultry farming during the rainy season requires special attention to
preventdisease outbreaks and ensure the well-being of the flock.

Housing and Shelter
1. Weatherproof Structures:

= Ensure poultry houses are well-constructed to keep out rain and
moisture.

» Usematerialsthat are durable and resistant to water damage.
2. Ventilation:

» Maintain good airflow to reduce humidity and prevent
respiratoryissues.

= Usefansand vents to keep the airmoving and reduce dampness.
3. Drainage:

« Implement effective drainage systems around the poultry house
to prevent waterlogging.

= Elevate coops and use slatted or raised flooring to keep birds off
wetground.

Litter Management

1. DryBedding:

= Useabsorbent materials like straw, wood shavings, or rice hulls.

= Changeorrefresh bedding regularly to keepitdryand clean.

2. LitterDepth:

* Maintain an appropriate litter depth to manage moisture and
reduce pathogen load.

Feed and Water Management

1. FeedStorage:

= Storefeedindry, cool places to prevent Mold growth.

» Usefeed binswith lidsto protect feed from moisture.

2. WaterSupply:

» Ensureclean, fresh wateris available at all times.

= Regularly clean and disinfect water containers to prevent
contamination.

Health and Disease Management
1. Biosecurity:

= Implement strict biosecurity measures to prevent disease
introduction and spread.

= Usefootbaths, disinfectant mats, and restrict access to the poultry
area.

2. Vaccination:

« Follow recommended vaccination schedules to protect against
commondiseases.

= Ensureall birds are vaccinated appropriately and on time.
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3. Health Monitoring:

* Regularly check birds for signs of illness and take prompt action if
any issues are detected.

» Isolatesick birdsto preventdisease spread.

4. Parasite Control:

* Regularly treatbirds forinternal and external parasites.

« Monitorforsigns of infestation and take preventive measures.

Nutritional Management

1. BalancedDiet:

= Provide a balanced diet that meets the nutritional needs of the
birds.

= Consider adding vitamin and mineral supplements, especially
vitamin CandE, to boost theimmune system.

2. FeedQuality:

= Ensure feedis of high quality and not contaminated with Mold or
toxins.

* Avoid using damp or mouldy feed.

Environmental Management

1. Temperature Control:

* Use heaters or brooders to maintain optimal temperature,
especiallyforyoung chicks.

= Ensure properinsulation to keep the interior temperature stable.

2. LightManagement:

= Ensure adequate lighting, especially if natural light is limited due
to overcast skies.

= Useartificial lights to maintain consistent light exposure.

Record Keeping

1. Monitorand Record:

= Keep detailed records of feed intake, health checks, vaccination
schedules, and any disease outbreaks.

+« Use records to track performance and make informed
management decisions.

Pest Control

1. RodentControl:

* Implement measures to control rodents, which can spread
diseasesand contaminate feed.

= Usetraps, baits, and rodent-proof feed storage.
2. InsectControl:

= Control insect populations, such as flies and mosquitoes, which
cantransmit diseases.

« Use insecticides, traps, and maintain cleanliness to reduce
breeding grounds.

Emergency Preparedness

1. Flood Management:

« Have a plan in place for potential flooding, including evacuation
routes and alternative housing options.

» Keep emergency supplies, such as feed and water, in easily
accessible locations.

2. DisasterPlan:

= Developadisaster plantorespond to extreme weather events.

= Trainstaffon emergency procedures and response actions.
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Predisposing factors for various disease of poultry in rainy
season

Predisposing factors for various diseases in poultry during the rainy
season are influenced by environmental, management, and
biological aspects. These factors create conditions that are conducive
to the proliferation and transmission of pathogens. Some important
key predisposing factors for various poultry diseases during the rainy
season are:

1. High Humidity and Moisture

» Description: The rainy season brings increased humidity and
moisture in the environment.

= Impact: High moisture levels can promote the growth of Mold,
bacteria, and parasites.

- Diseases: Coccidiosis, Aspergillosis, Fowl Cholera.

2. PoorVentilation

» Description: Enclosed or poorly ventilated coops can trap
moisture and ammonia from droppings.

» Impact: Leads to respiratory issues and the spread of airborne
pathogens.

- Diseases:Infectious Coryza, Aspergillosis, Newcastle Disease.

3. Accumulation of Wet Litter

« Description: Wet and dirty litter due to rainwater ingress or poor
drainage.

» Impact: Provides a propagation ground for bacteria and
parasites.

= Diseases: Coccidiosis, Aspergillosis, Fowl Cholera.

4, StandingWater

= Description: Puddles and standing water around the poultry
house,

« Impact: Attracts insects like mosquitoes and flies, which can
transmit diseases.

» Diseases: FowlPox.
5. Temperature Fluctuations

« Description: Rainy seasons often come with fluctuations in
temperature.

» Impact: Stress on birds, weakening theirimmune system.

» Diseases: Newcastle Disease, Infectious Coryza.

6. Overcrowding

» Description: Higher stocking densities due to farmers
consolidating birds into fewer dry areas.

= Impact:Increasesstress and the spread of infectious agents.
« Diseases: Coccidiosis, Fowl Cholera, Infectious Coryza.
7. PoorSanitation Practices

» Description: Infrequent cleaning and disinfection of poultry
houses.

» Impact:Build-up of pathogensinthe environment.

- Diseases: Fowl Cholera, Infectious Coryza, Coccidiosis.
8. Presence ofWildBirdsand Rodents

= Description: Wild birds and rodents seeking shelter from the rain.
» Impact:Canintroduce and spread diseases.

» Diseases: Newcastle Disease, Fowl Cholera.

9. Contaminated Feed andWater

» Description: Wet feed and contaminated water sources.
» Impact: Growth of Mold and bacteriain feed and water.

» Diseases: Aspergillosis, Coccidiosis, Fowl Cholera.

10. Missed Vaccination

« Description:Inadequate or missed vaccinations.

POULTRY TECHNOLOGY

= Impact:Increased susceptibility to infectious diseases.

» Diseases:Newcastle Disease, Fowl Pox.

11.Suboptimal Nutritional Status

« Description: Nutritional deficiencies due to changes in feed
quality or availability.

* Impact: Weakens theimmune system of the birds.

« Diseases:Variousinfectious diseases.

12.Poor Drainage Systems

« Description: Inadequate drainage leading to water
accumulation around the coop.

« Impact: Creates a damp environment that is conducive to
pathogen growth.

= Diseases:Coccidiosis, Aspergillosis.
Health hazards to poultry during rainy season

During the rainy season, poultry are exposed to several health
hazards that canimpacttheir well-being, productivity, and survival.

1. RespiratoryDiseases

« Cause: Increased humidity, poor ventilation, and ammonia
buildup from wet litter.

« Examples:Infectious Coryza, Aspergillosis, Newcastle Disease.

+ Symptoms: Sneezing, coughing, nasal discharge, difficulty
breathing.

2. ParasiticInfections

« Cause:Wetanddirty conditions favour the growth of parasites.

= Examples: Coccidiosis, Roundworms, Mites.

= Symptoms: Diarrhoea, lethargy, weight loss, poor growth,
featherloss.

3. Bacterial Infections

+ Cause: Damp conditions and contamination from water and
feed.

= Examples:Fowl Cholera, E. coliinfections, Salmonellosis.

« Symptoms: Swelling of the wattles, comb, and face, diarrhoea,
joint pain, sudden death.

4. Fungallinfections

» Cause: Mold growth in damp feed and bedding.

« Examples: Aspergillosis.

= Symptoms:Respiratory distress, lethargy, loss of appetite.
5. ViralDiseases

= Cause: Spread through contaminated water, feed, and contact
with wild birds.

« Examples: Newcastle Disease, Avian Influenza, Fowl Pox.

» Symptoms: Respiratory issues, nervous signs, reduced egg
production, lesions.

6. Nutritional Deficiencies

« Cause: Poor feed quality due to Mold or dampness, reduced feed
intake due to stress orillness.

« Examples: Deficiency of vitamins and minerals.

= Symptoms: Poor growth, feather abnormalities, weak immune
system.

7. HeatStress
« Cause: High humidity and temperature fluctuations.

* Symptoms: Panting, reduced feed intake, decreased egg
production, lethargy.

8. Mycotoxicosis

« Cause: Consumption of mouldy feed contaminated with
mycotoxins.

+ Symptoms: Poor growth, immunosuppression, liver damage,
reduced egg production.
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9. FootProblems

= Cause:Prolonged contact with wet, dirty litter.

« Examples: Bumblefoot, footpad dermatitis.

= Symptoms:Swelling, lameness, lesions on the feet.
10. PestInfestations

» Cause:Increased presence of insects and rodents seeking shelter
fromtherain.

« Examples:Lice, mites, rodentinfestations.

= Symptoms: Feather loss, itching, skin irritation, contamination of
feed and water.

Prevention and Management Strategies

To mitigate these health hazards, poultry farmers should implement

the following strategies:

1. Maintain Dry Housing: Ensure proper drainage and use
absorbent bedding to keep the coopdry.

2. Ventilation: Improve ventilation to reduce humidity and
ammonia buildup.

3. Sanitation: Regularly clean and disinfect the coop, feeders, and
waterers.

4. Feed and Water Quality: Store feed in a dry place and provide
clean water. Avoid using mouldy feed.

5. Biosecurity: Implement strict biosecurity measures to prevent
theintroduction and spread of diseases.

6. Vaccination: Follow recommended vaccination schedules to
protectagainst viral and bacterial diseases.

7. Parasite Control: Regularly treat birds for parasites and monitor
forsigns of infestation.

8. Nutritional Support: Provide a balanced diet and consider
adding supplements to boost the immune system.

9. Monitor Health: Regularly check birds for signs of illness and
take prompt actionifanyissues are detected.

10.Pest Control: Implement measures to control rodents and
insects aroundthe poultry house.

By taking these preventive measures, farmers can reduce the impact

of health hazards on their poultry during the rainy season and

maintain a healthy and productive flock.

Common Diseases of Poultry During Rainy Season

1. Coccidiosis

= Cause:Protozoa of the genus Eimeria.

= Symptoms: Bloody diarrhoea, lethargy, loss of appetite, ruffled
feathers,and poor growth.

» Prevention:
« Maintain dryand clean-living conditions.
« Regularly clean and disinfect the coop.
« Usecoccidiostats in feed or water as a preventive measure.
« Ensure proper drainage to avoid waterlogging.

2. Newcastle Disease

» Cause: Avian paramyxovirus.

» Symptoms: Respiratory distress, coughing, sneezing, greenish
diarrhoea, reduced egg production, nervous signs such as
tremors and twisted necks,

* Prevention:
« Vaccination.
« Strictbiosecurity measures to prevent virus introduction.
* Avoiding contact with wild birds and other infected poultry.
« Quarantine new birds before introducing them to the flock.
3. FowlCholera
» Cause:Bacteria Pasteurella multocida.

POULTRY TECHNOLOGY

= Symptoms: Swelling of the wattles, comb, and face, fever, joint
pain, diarrhoea, sudden death.

* Prevention:
» Vaccination.
» Goodsanitation practices.
= Rodentcontrolto preventthe spread of bacteria.
» |solatesick birds to prevent the spread.

4. InfectiousCoryza

« Cause:Bacteria Avibacterium paragallinarum.

» Symptoms: Nasal discharge, swelling of the face and wattles,
sneezing, conjunctivitis, reduced egg production.

+ Prevention:
* Good biosecurity and hygiene practices.
« Vaccinationinendemicareas.
« Quarantine new birds.

5. Aspergillosis

« Cause:Fungus Aspergillus fumigatus.

« Symptoms: Respiratory distress, gasping, lethargy, loss of
appetite.

+ Prevention:
» Keeplitterdryandclean.
= Ensure properventilationin the coop.
= Avoid using mouldy feed orbedding.

6. FowlPox

= Cause: Avian poxvirus.

+ Symptoms: Wart-like lesions on the comb, wattles, and feet;
diphtheriticlesions in the mouth and throat.

+ Prevention:
= Vaccination.
+ Control mosquito populations, as they can spread the virus.
» Maintain good coop hygiene.

General Prevention Measures

« Coop Maintenance: Regularly clean and disinfect the poultry
house to minimize the presence of pathogens.

= Ventilation: Ensure proper ventilation to reduce humidity and
preventrespiratory diseases.

= Feed and Water: Provide clean and dry feed and water. Avoid
using mouldy or contaminated feed.

« Drainage: Ensure proper drainage around the poultry house to
avoid waterlogging and standing water.

= Biosecurity: Implement strict biosecurity measures to prevent
the introduction and spread of diseases. This includes restricting
access to the poultry area, using footbaths, and disinfecting
equipment and vehicles.

= Vaccination: Follow a regular vaccination schedule to protect
against common diseases.

* Rodent Control: Implement measures to control rodents, which
canspread diseases.

« Quarantine: Isolate new or sick birds to prevent the spread of
disease tothe healthyflock.

By following these preventive measures, poultry farmers can

minimize the risk of disease outbreaks during the rainy season and

maintain the health and productivity of their flocks.

Prof. (Dr.) P.K. Shukla and Dr. Amitav Bhattacharyya
Department of Poultry Science,

College of Veterinary Science and Animal Husbandry,
Mathura- 281001 (U.P)
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I ARTICLE

Nutritional Disorders in Poultry and the
Role of Nutrition in Disease Prevention

Ram Singh Bibyan, Harneet kour, Jannat Saini,
Priyanka Patir, Prajakta Sangale, Shweta, Neha Sahu,

Nutrition is the science of nourishing the body. Nutrients are
substances that nourish living creatures. These are water,
carbohydrates, proteins, fats, minerals and vitamins, present in different
feedstuffs in variable quantity. All the nutrients are essential for growth,
reproduction, egg production and good health of the birds and are
supplied through diet. However, when these nutrients are deficient in
diet they not only limit the growth and production, but also cause
certain deficiency diseases or conditions depending upon the degree of
deficiency as well as duration of deficiency. The characteristic features of
these diseases are that most or many of the birds in a flock will show
similar type of symptoms which may be either mild or well developed,
because all the birds get the same feed stuff. Nutritional diseases
generally produce retardation of growth or other symptoms which are
characteristics in some cases. Mortality is not sudden and serious in
most of the deficiencies and growing birds are mostly affected due to
their specific requirements for body growth. Another factor which
should attract our attention regarding nutritional deficiencies is fall in
hatchability and some embryonic pathological changes due to
deficiencyinthe layer stock.

Nutrient deficiency diseases/conditions/disorders

(A) Water: Water is an essential constituent of animal body and its
content is about 70% at hatch, 60 to 68% at 6 weeks of age and as low
as 52-57% when adult. Water plays a significant role in animal body.
Deficiency of water leads to dehydration, accumulation of uric acid
(gout), depressed feed intake and growth, haemoconcentration,
lower blood volume, increased heart and respiration rate, and death.
The requirement of water for poultry birds is calculated mainly on the
basis of feed intake. The ideal ratio of water to feed intake is 1.50- 2.50:
1.The water intake for growing birds is about 2-2.5 times of feed intake
during summer and 1.5 to 2 times of feed intake during winter. The
layers consume generally 1.8-2.2 times in winter and 2.6-3.5 times in
summer.When room temperature exceeds 35°C, the water intake may
be even 4.5 timestothat of feed intake.

(B) Protein and amino acids: Proteins consist of many amino acids of
which some are essential for the birds. Deficiency of some of the
amino acids may lead to symptoms like feather pecking, cannibalism,
ruffled feathers (due to arginine deficiency), perosis or slipping of
gastrocnemius tendon (due to deficiency of sulphur containing
amino acids like methionine and choline. etc.) Layer chicks require 21
per cent and broilers 22.5 per cent crude protein. More than one type
of protein sources in the feed mixture may help in the prevention of
such conditions. Most prominent symptoms are seen as a result of
deficiency of lysine, methionine and choline amino acids in particular,
which in addition to producing symptoms mentioned above cause
retardation of growth and egg production. Methionine also acts as a
precursor for vitamin B12 and choline synthesis. Choline also helps in
metabolism of fat and its deficiency may help fatty liver syndrome.The
protein sources are classified into animal and vegetable protein
supplements depending upon origin. The animal protein sources
include fishmeal, meat meal, meat-cum-bone meal, blood meal, etc.
The oil cakes and meals like soybean meal; groundnut cake, rapeseed
meal, sunflower seed meal, maize gluten meal, sesame/til meal, etc.
are some of the common vegetable sources of protein.

(C) Fats and Essential fatty acids: Deficiency of fats or oils in the diet
decreases feed intake and may lead to deficiency of fat soluble
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vitamins and essential fatty acids. Essential fatty acids are not
synthesized in the body and thus are dietary essential i. e. must be
supplied through diet. The essential fatty acids are linoleic and
arachidonic acids in poultry. Deficiency symptoms include retarded
growth, loss of feather, scaly skin, diarrhorea in young chicken and
reduced egg size, reduced egg production and marked decrease in
hatchability in layers/breeders. Generally the requirement of linoleic
acid is 1% of diet, and to meet its requirement diet should contain 3%
oil (feed/supplementary). The oils are preferred over fats because the
former contains more of unsaturated fatty acids. The different
vegetable oils that can be used in poultry feeds are soybean oil, maize
oil, til oil, palm oil, coconut oil. Animal fats like lard or tallow can be
used alone orwith oils for theirimproved utilization.

(D) Vitamins: Birds require almost all the vitamins through feed
products. The requirement of only vitamin C is debatable. Vitamin
deficiency, particularly which of B-complex group, generally occurs in
a combined manner. Sometimes, in spite of the presence of proper
amount of vitamins in the feed they may get destroyed due to
improper storage and may result in deficiency diseases. Such vitamins
are vitamin A, D and E which easily get destroyed by the oxidation
process. Pantothenic acid and thiamine also undergo early
destruction.

(i) Vitamin A: Deficiency of this vitamin is encountered quite
commonly. Nowadays, many concentrated products of vitamin A are
available in India. It is also called as infection resisting vitamin,
because proper development of the epithelium, bursa of Fabricius
and immunity is dependent on vitamin A which plays a vital role in the
disease prevention. Itis essential to add 1200 IU of vitamin A per400 g
of feed for chicks and 2000 IU of vitamin A per 400 g of feed for layers
and breeders.

Symptoms: The symptoms of vitamin A deficiency develop several
weeks after feeding deficient diet. Symptoms are not pathognomonic
but may include weakness, imbalance, retardation in body growth,
ruffled feathers, loss of yellow colour of the shanks and abnormally
large combs and testes. Highly deficient chicks become prone to
conjunctivitis, chronic respiratory disease (CRD), coccidiosis and other
infections. In new born chicks, symptoms develop after 4 to 7 weeks of
age. If breeder flock is deficient in vitamin A then embryonic deaths
occur more frequently and table eggs may show blood spots.

Lesions: Mucosal surface of the oesophagus shows most
characteristic changes. Swollen glands may take the form of vesicles
or pustules, 1.5 to 2 mm in size. Ulcers may form in the mouth which
gets covered with cheesy exudates, resembling lesions of fowl pox.
Cheesy exudates may also be encountered on the palate and in the
nostrils. In well-developed cases, dry flakes are found in the
respiratory tract which may give suspicion of ILT. In young chicks bursa
may also show cheesy exudates. It may also lead to deposits of urates
in kidneys and other organs.

Ducks exhibit symptoms of imbalance, lameness and even paralysis.
This happens because of the improper ossification of vertebral
osteoid leading to pressure on the nerves. Uric acid gets deposited in
the kidneys, liver and other visceral organs.

Mortality rate is dependent on the extent of vitamin A deficiency and
secondary infections. It has been recorded up to the extent of 8 per
cent.
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Diagnosis: Tissue alternations in the oesophagus and respiratory
tract are highly diagnostic for moderate deficiency of this vitamin.
Twisting of the head to one side and improper development of main
blood vessels is commonly seen in embryos, deficientin vitamin A.

Requirement: For treatment 12,500 IU of vitamin A and 1/5th of
this quantity of vitamin D should be mixed in every kg of the feed.
High temperature, dampness, excess of manganese and calciumin
the feed have destructive effect on the vitamin. Fish liver oils,
green pasture, dried leaf meal, yellow maize, maize gluten meal
and vitamin A supplements. One milligram of b- carotene is
equivalent to 1667 IU of vitamin A. Vitamin A is commercially
available as premix alone (vitamin A acetate)or with other vitamins
(B2, D3 and K).The requirements are: Starting chicks 4000 IU/kg,
broiler 6000 IU/kg, laying hens 8000 IU/kg and breeding hens
120001U/kg diet. Storage of compounded feeds for longer period
increases the possibility of vitamin A deficiency.

(ii) Vitamin D: Vitamin D is also called "antirachitic factor".
Cholecalciferol (D3) is the most potent than D2. The birds exposed to
sunlight generally do not exhibit signs of vitamin D deficiency.
However, under intensive production system deficiency may occur.
The symptomsinclude:

Chicks: Retarded growth, rickets (reduced bone mineral deposition):
characterized by severe weakness of legs, soft and brittle bones, soft,
rubbery and pliable claws, bowed/bending of legs, spread out toes
and swollen hocks ; poor feathering ; blacking of feathers and rubbery
beak.Heads of ribs and epiphyses get enlarged.

Layers: Drop in egg production, soft and thin shell egg formation,
reduced hatchability; eggs without shell and fragile bones, sternal
recumbancy due to osteomalacia (bone mineral loss) are usual
features.

Turkeys and ducks: Symptoms are similar to those of chicks Beak can
often befedded back on itselfin ducks.

Fish liver oil, exposure to sunlight/ ultraviolet light and vitamin D3
supplements. Seeds and their byproducts are practically devoid of this
vitamin. The requirements are 200 -6001U per kg diet of broiler and
starting chicks, and 400- 12001U per kg diet of laying hens.

(iii) Vitamin E: Since vitamin E has got antioxidant properties, it helps
in the preservation of other vitamins like vitamin A, D and fatty acids,
etc. This vitamin has got complimentary relations with selenium and
cysteine. It has got preventive effect against the degenerative
changes of muscles and exudative diathesis. Deficiency of vitamin E
and the other two factors may lead to the following conditions.

(a) Avian Encephalomalacia: This disease is most commonly seen in
2 to 6 weeks old birds. The author has also seen this disease in broilers,
pheasants and peafowls.

Symptoms: Due to the characteristic symptoms, the disease in
chickens is also called as ‘crazy chick disease) because the diseased
chick appears to push its head beneath its breast. Finally chicks show
paralysis. Similarly symptoms may also develop due to vitamin A
deficiency, but under that condition lesions are not seen in
cerebellum. Diseased birds die within a few days. Mature birds do not
show any symptoms except drop in egg production. Male birds may
show degenerative changes in the germinal epithelium of the testes.
In the chicks, haemorrhages are seen in the cerebellum and medulla
oblongata. It may also show areas of necrosis and oedema, with
haemorrhages at the periphery. Lesions sometimes may affect 3/4th
of the cerebellum or sometimes they may even be microscopic.
Prevention and treatment: For prevention, vitamin E should be
given at the rate of 55 IU/kg of feed, whereas for the treatment 300 1U
of vitamin E/kg of feed is essential. Cotton seed cake, soybean oil, etc.
are good source of vitamin E.

(b) Exudative Diathesis: Under this condition, oedema is
encountered in the subcutaneous tissue, which later turns green due
to lysis of blood. Oedema is commonly seen in the ventral aspect of
the body and pericardium. Birds develop moderate anaemia and
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haemorrhages in the breast, thigh, intestine and gizzard. These lesions
may also be seen in association with muscular degeneration. The
disease occurs in almost the same age group of birds as described
under avian encephalomalacia or it may also be seen in slightly older
birds.

For the treatment, adequate amount of vitamin E should also be
supplemented with 1.2 mg selenium/4 litres of water. Synthetic
antioxidants like methylene blue, added to the diet, can also prevent
thedisease.

(c) Muscular Dystrophy: This disease develops in chickens due to
deficiency of vitamin E and sulphur containing amino acids like
methionine. In ducks, only vitamin E deficiency will lead to muscular
dystrophy. The disease is commonly seen at 4 weeks of age in ducks,
chickens and turkeys. White, necrotic areas of muscles are seen in the
breast muscles but in the ducks and sometimes in other species too,
necrotic areas along with oedema may also be seen. In turkeys lesions
in gizzard develop due to combined effect of vitamin E and selenium
deficiency.

(iv) Vitamin K: Normally Vitamin K is not deficient in mash. It is
abundantly present in the green vegetables and grass. Although
microbes present in the intestine of birds do synthesize some amount
of vitamin K but it is not sufficient to complete the dietary
requirement. Probably some of the fungal toxins and sulpha drugs
may have inhibitory effect on vitamin K synthesis. Deficiency of
vitamin K is considered to be one of the etiological factors of
haemorrhagic syndrome in poultry. Addition of vitamin Kat the rate of
25 mg/kg of feed is sufficient to prevent the disease but its quantity
should be increased if the birds are undergoing treatment with sulpha
drugs. Chicks: Hoemorrhages on the breast, legs, wings and
abdominal cavities, a bluish-netted appearance to the skin and death
due to bleeding are seen in boarder line deficiency. Severely deficient
birds may bleed to death. Adult birds: They do not show haemorrhagic
symptoms. But inadequate vitamin K in breeder diet may cause late
incubation period and embryonic mortality.

Green forages or leafy materials (spinach, cauliflower, cabbage),
soybeans, wheat bran, liver meal, fishmeal, egg yolk are the good
sources of vitamin K. The commercial source is Vitamin K3 IP or
menadione. The requirement is 0.5mg per kg of diet for all categories
of birds.

(v) Thiamin (vitamin B1): This vitamin is required for energy
utilization and prevention of star-gazing or polyneuritis condition.
Thiamin deficiency is associated with accumulation of pyruvate and
lactate in blood, reduced synthesis of fatty acid and energy
metabolism. In chicken and turkey, deficiency occurs after 9 to 12 days
when the day-old chicks or poults are kept on deficient diet.

Chicks: Polyneuritis or stargazing (pulling of head towards back) is the
syndrome. The symptoms are loss of appetite, emaciation, general
weakness, convulsion, digestive impairment, and paralysis of wings.
The head is pulled towards its back because of paralysis of extensor
muscle in neck. Similarly, paralysis of extensor muscles of leg causes
the bird to sit on hocks. This condition is termed as stargazing or
polyneuritis. Yeast, wheat germ, rice polish, whole grain & their
byproducts, lucerne meal, liver meal and synthetic vitamin B1
(aneurin hydrochloride or thiamin hydrochloride).

Requirements: Broiler 2mg/kg diet, starting chicks and laying hens 6
mg/kg diet. Amprolium also decreases intestinal absorption of
vitaminB1.

(vi) Riboflavin (vitamin B2): Riboflavin helps in the synthesis of many
oxidizing enzymes. Symptoms: This vitamin is essential for normal
metabolism in body. Its deficiency affects nerves, embryos, body
growth etc. Important symptoms include inward curling of the toes
and sitting on the hocks. The disease is also called as "curled toe
paralysis". At about 10 days of age diarrhoea develops. The birds also
show drooping of wings and head and dermatitis of eyelids, feet and
mouth.Thereis slight declinein egg productionin layers.
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Laying and brooding capacity of adult birds is considerably reduced.
Embryos from such eggs become atrophic and oedematous and their
feathers give typical, clubbed appearance, especially in feathers of
neck and back because the sheaths of feathers do not mature, There is
embryonic mortality at 2nd or 4th weeks of incubation.

The sciatic nerve of the diseased chick or affected embryo becomes 3
to 4 times thick, oedemtous and soft due to myelin degeneration and
Schwann cell proliferation.

Prevention and Cure: For prevention, riboflavin should be given at
the rate of 2 gm/ton of feed. For treatment, the amount of riboflavin in
the feed should be increased by 5-10 times the normal. Up to 6 weeks
of age, chicks must get twice the normal amount of riboflavin in the
diet.

Turkey and ducks: In poults deficiency causes reduced growth rate,
perosis, poor feather development, severe dermatitis of feet and
shanks marked by oedematous swelling, grow poorly. In ducks in
addition tothese symptoms, increased mortality is also seen.

Liver meal, yeast, rice bran, molasses, fishmeal, lucerne, milk products
and synthetic B2. Yeast is the richest natural source (125ug/ g). Leaves
and leafy forages are also good sources. The requirement is 5 mg per
kgdiet.

(vii) Niacin: This vitamin is synthesized form amino acid tryptophan in
the diet with the help of vitamin B6. This vitamin is an essential
component of nicotinamide-adeninedinucleotide (NAD), diphospho-
pyridinenucleotide (DPN) and nicotinamideadenine-dinucleotide-
phosphate (NADP) which are essential for the metabolism of
carbohydreates, lipids and proteins.

Symptoms: Symptoms of niacin deficiency are shown by growing
chicks, turkeys and ducks. The hock joints becomes enlarged and the
legs bend outwards, as seen in cased of perosis. But in this disease the
gastrocnemius tendon retains its original position. In addition,
symptoms like diarrhoea, stomatitis, oesophagitis and improper
development of feathers have also been recorded. As in vitamin B1
deficiency, the egg production and hatchability also declines.
Prevention and Cure: For prevention, wheat bran, yeast, rice-polish,
fish meal, etc. should be given in the feed which are good sources of
niacin. Rice polish, molasses, wheat bran, groundnut cake, lucerne
meal and synthetic vitamin (Niacinamide IP, Niacin IP) are the sources
of niacin. The requirements are: Broiler 40mg/kg, starting chicks
30mg/kg, and laying hens- 20mg/kg diet. (viii) Vitamin B6 (pyridoxine):
Metabolities of vitamin B6 such as pyridoxal or pyridoxamine
phosphate are more active than pyridoxine. In nature, pryridoxine and
its metabolites occur together.This vitamin helps in the metabolism of
amino acids.

Symptoms: Deficiency of vitamin B6 results in stunted growth,
staggering, incoordination in the movement and encephalomalacia.
Some of the birds may show jerking movements or convulsions of legs
and wings, resulting in rolling onto back with legs upward. The birds
may run aimlessly with flapping of wings and death. Mature birds
show loss of appetite, drop in egg production and hatchability.

Vitamin B6 is distributed among the plants & animal foods of the diet.
Yeast, cereal grains and their byproducts, liver meal, synthetic vitamin
(vitamin B6) are the best sources of this vitamin. Generally the food
supply is sufficient to meet physiological requirement of pyridoxine.
The requirement is 3 mg per kg diet for all categories of chicken.
Linseed has inhibitory effect on pyridoxine.

(ix) Pantothenic acid: This vitamin is also called as bird antidermatitis
vitamin, The deficiency of this vitamin is not common as compared to
others.This vitamin is essential for the synthesis of coenzyme A which
is required for the metabolism of carbohydrates, proteins and lipids.
Symptoms: Most prominent symptoms consist of formation scabs at
the commisures of the mouth, sometimes eyelids and toes. Deficient
birds may also show stunted growth and ruffled feathers. Another
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important change consists of noduar hyper-plasia or cracks in the skin
of foot pad, at the joints of the claws. Later the skin and these sites may
develop cracks at some places. During postmortem, spleen shows
sypoplasia. Liver is small and yellowish. Yellow, pus-like material may
be found in the mouth and proventriculus. There is increase embryo
mortality by about second week of incubation. The embryos show
subcutaneous oedema and haemorrhages. The natural sources of this
vitamin are yeast, liver meal, groundnut meal, green gram, lucerne
meal, milk products, fermentation residues, cereal seeds and
byproducts and cane molasses. Synthetic source is calcium or sodium
salt of the d- isomer (active form). The calcium salt (calcium
pantothenate)is the most common commercial form as it is relatively
less hygroscopic. The requirements are: Starting chicks 10mg/kg,
laying hens 15mg/kg and broiler 12 mg/kg. The requirements of
turkey are almost double that of chicks and they are at risk even at
normal diet. (x) Biotin: The condition "egg white injury" is due to biotin
deficiency. A toxic mucoprotein is present in egg white called avidin.
Avidin combines with biotin to form an insoluble complex that is not
absorbed from intestinal tract and renders biotin unavailable.
Deficiency of biotin is unlikely under normal dietary conditions.
Artificially created deficiency symptoms are:

Itis known that egg contains a protein which has got inhibitory effect
on the biotin, if raw egg is consumed by human beings. The raw egg
component combines with biotin in the intestine and interferes in the
absorption of biotin.

Symptoms: Deficiency of biotin is rare because of its presence in the
dietin sufficient amount, naturally. Like pantothenic acid deficiency, it
also produces dermatitis, perosis etc. Deficiency in layers caused
embryonic death either in the first week or during last 2-3 days of
incubation. Dead embryos show parrot beak, distorted limbs and big
web between 3rd and 4th phalanges.

The natural sources are Yeast, groundnut cake, green leaves, molasses,
sunflower meal, liver meal. Wheat and corn products are poor sources.
Itisavailable as vitamin H or biotin (2%).

Requirements: Broiler and starting chicks 0.10 mg/kg and laying hen
0.15mg/kg diet.

(xi) Vitamin B12:Itis also called animal protein factor. It is required for
growth (thus called chick growth factor) and to prevent anaemia
(antipernicious anemia factor). The deficiency symptoms are:

Chicks: Retarded growth, poor feathering, increased mortality rate.

Layers: Reduced egg production.If laying birds are deficient,
hatchability may drop to zero in about 6 weeks, mortality in
embryo(peak at 16-18 day) with malposition, myoatrophy and
chondrodystrophy, embryos are oedematous, haemorrhagic with an
irregularshaped heart.

The sources are fishmeal, meat meal, liver meal, cow dung and
synthetic vit. B12. The origin of the vitamin in nature is probably the
result of microbial synthesis. Plants feeds are devoid of this vitamin.

Requirements:0.015mg per kg diet.

(xii) Vitamin C: It is chemically known as L- ascorbic acid. Deficiency of
vitamin C usually does not occur in chicken. However, its
supplementation (@ 100 mg/kg) is beneficial to increase the livability
of birds under heat stress. The sources are fresh fruits specially citrus &
leafy vegetables.

(E) Essential Minerals

(i) Calcium (Ca): It is the major element, present in largest quantity in
the body and has both structural and biochemical functions. The
deficiency symptomsare:

Chicks: The deficiency symptoms are similar to that of vitamin D.
Stunted or no growth, unwilling to walk, lameness, rickets (enlarged
hocks, beaded ribs, deformed sternum and spine, rubbery beak and
leg bones).
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Layers: Frequent squatting posture, reduced egg production, thin
shelled eggs, eggs without shell, decreased hatchability due to poor
egg shell quality and more egg weight loss, fragile bone, leg weakness
of caged layers. Deficiency of calcium leads to deformation of egg shell,
thin shell egg, egg without shell. Cage layer fatigue condition is a
disease of layers (hens and turkeys) reared in cages characterized by
soft, weak and fragile bone. The leg bones become so weak that legs do
not support the weight of the birds. The condition is associated with
feeding of low calcium and high phosphorus diet. The laying birds
reared on floor do not suffer from this condition.

The different sources of calcium supplements are limestone (34%
calcium), oyster shell (34% calcium), marble grits or powder (34%
calcium), bone meal (steamed or sterilized 24% calcium), bone ash
(36% calcium), di-calcium phosphate (22-28% calcium) and rock
phosphate (33% calcium).The requirements of calcium in diets are
broiler starter 1.0%; broiler finisher 0.9%; egg type starter and grower
19%; layer 2.75-3.5% depending upon egg production and size of eggs.
A free access to shell grit/ marble chips should be made available
during peak production of eggs besides the dietary supply.

The requirement of calcium is met partly by coarsely ground calcium
carbonate (2-3 kg/100 kg feed) and remaining through oyster shell
grit/ marble grit.

(ii) Phosphorus (P): It is component of bone and many organic
molecules.The deficiency symptoms are:

Chicks: Loss of appetite, weakness, growth failure, rickets as in
calcium orVitamin D deficiency.

Layers: Loss of appetite, reduced egg production and shell strength,
cannibalism or feather pricking.

The cereals and their byproducts are good sources of P but availability
of P is less from those ingredients (average 30% is available). Bone
meal (steamed 12% phosphorus), bone ash (17% P), di-calcium
phosphate (19% P), rock phosphate (18% P), sodium acid phosphate
(22% P), etc. are the supplementary sources. The requirement of
available P ranges from 0.45 to 0.30% in broilers and growing egg type
chicks depending upon age and 0.30 to 0.35% in layer diets. The
requirement of available P for turkey birds ranges from 0.60% at early
age to0.25% at market age, and 0.35% during laying. The requirement
of total phosphorusis 0.6 to 0.7%.

(iii) Manganese (Mn): It is an important mineral for reproduction and
isinvolved in several enzyme systems.The deficiency symptoms are:

Chicks: Perosis (swollen and flattened hock joints, slipped tendons),
shortening and twisting or bending leg bones. Perosis may also result
dueto choline, folicacid, biotin, niacin and zinc deficiency.

Layers: Reduced egg production, egg shell strength and hatchability,
thin shelled or shell-less eggs, nutritional chondrodystrophy in
embryonic chicks (shortened and oedema thickness legs), shortened
wings, parrot beak, retarded growth and oedema. Embryos of
manganese deficient birds show heavy mortality during the last
phasei.e. after 18 days and peakin 20-21 days of incubation.

Grains are usually deficient in manganese. Borderline deficiency in
feeds exists. Lucerne meal, grain byproducts and manganese salt
(sulphate, 25% Mn, and oxide, 60% Mn) are some sources of
manganese.The requirement is 30-50 mg per kg diets.

(iv) Zinc (Zn): Zinc is required for growth, feathering, egg production
and hatchability. It is associated with many enzymes as an essential
component or activator. Zn is not stored sufficiently in the body for
longer period.The deficiency symptoms are:

Chicks: Loss of appetite, retarded growth, poor feathering, shortening
and thinning of bones, enlarged and rigid joints, enlargement of hock
joint, scaling of skin and the limbs become thickened due to scales
hence the diseaseisalso called scaly limb disease.

Layers: Decreased egg production and hatchability. Embryonic
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mortality peaks around mid incubation with defective embryo
(missing or underdeveloped toes and eyes, deformed skeletal
formation), caused by zinc dependent metabolic processes involved
in the development of skeletal mesoderm. Hatched chicks are weak
and cannot stand, eat or drink.

Feedstuffs are mostly deficient in zinc, thus its supplementation is
required. Zinc oxide (73% Zn), Zinc carbonate or Zinc sulphate (36%
Zn)are the supplementary sources of zinc.

Requirements: 40-60 mg perkgdiet.

(v) Copper (Cu): Deficiency of copper has been reported in chicks. Too
much molybdenum or iron may also decrease its availability. Dietary
supplementation of Cuis thus required. The deficiency symptoms are:

Chicks: Bone disorder, lameness, anaemia, depigmentation of feather,
abnormal feather growth. Deficiency in egg causes defects in blood
and circulatory system and embryonic mortality is increased during
second and third days.

Distillery by-products, fishmeal, liver meal, oil cakes and dried whey
are the natural feed sources, while supplementary sources are copper
sulphate (25% Cu), cupric carbonate (53% Cu) or cupric oxide (75%
Cu).

Requirements: 8-10 mg per kg diet.

(vi) Sodium chloride/common salt: It is important for deficiency as
well as toxicity. It is a limiting mineral in feedstuffs of plant origin. The
deficiency symptoms are Decreased growth and feed intake, high
mortality and nervous symptoms in chicks and decreased egg
production, poor growth and cannibalism in layers. Common salt is
the cheap source of sodium and chloride. The requirement of salt or
sodium chlorideis 0.30% of diet.

Toxicity: Too much salt in feed or water causes salt toxicity or salt
injury characterized by reduced growth, excess water intake, watery
droppings, wet litter condition, oedema in abdominal cavity, enlarged
kidney, pale colouration of kidney and mortality.

(vii) Selenium (Se): As component of enzyme glutathione
peroxidase, it plays important role as antioxidant. It acts in cytoplasm
and helps to remove free radicals. Usually Se deficiency does not occur
in chickens. It is closely associated with vitamin E and one can spare
the other. Deficiency causes exudative diathesis and white muscle
disease or muscular dystrophy. Its excess intake causes toxicity.

(F) Public Health Significance: Poultry products are an important
part of the human diet and supply highly bioavailable forms of
nutrients. Levels of vitamins and minerals in meat and eggs are highly
dependent on the levels in the diet. Birds fed diets that are deficientin
vitamins or minerals do not supply intended levels of nutrition to
human consumers. In fact, the vitamin and trace mineral qualities of
poultry products are often optimized at levels that are above the
requirement for the animal. Animals deficient in nutrients are often
immunocompromised, resulting increased incidence of infectious
diseases and, in some cases, evolution of more pathogenic disease
organisms. Often animals can serve as buffers for high levels of
minerals or other nutrients found in plants and other foodstuff's,
thereby reducing human exposure to potentially toxic nutrients
including some heavy metals. However, levels of some nutrients (e.g.,
selenium, iodine, copper, fluoride, and vitamin A) may accumulate in
meat or eggs to levels that might adversely affect human health.
Prompt diagnosis and correction of toxicities is important for
safeguarding the human food supply.
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Successful tools for a holistic approach
towards gut health

Lode Nollet, Global Product Manager Poultry Enzymes, Huvepharma

Nutritional strategies to support the production of high
quality, low cost and safe animal products are a must
nowadays. The relationships between health,
nutrition, welfare, and environment need to be
considered. In poultry production, increasing feed costs
are imposing pressure on the profitability of the farmer,
so nutritionists seek to reduce feed costs whilst
maintaining animal performance and gut health.
Several strategies, with tangible tools to support this,
are discussed in this article.

CONTROLLING COCCIDIOSIS

Coccidiosis, caused by protozoan parasites of the genus
Eimeria, is one of the most widespread and difficult to
manage poultry diseases, resulting in considerable
economic losses in the broiler industry. Insufficient or
inadequate control of coccidiosis will result in gut
health damage and provide a pathway for other
pathogens to proliferate.

For instance, suboptimal coccidiosis control combined
with a high amount of undigested protein will create an
ideal situation for the proliferation of Clostridia spp.
Birds suffering from clinical coccidiosis will show typical
signs like diarrhoea, bloody droppings, increased
mortality, decreased feed intake and impaired
performance.

@ POULTRY TECHNOLOGY

Inadequate control of coccidiosis leads to impaired
growth and feed conversion ratio, without the presence
of evident clinical signs. This is subclinical coccidiosis.

Intensive methods of production of poultry favour the
reproduction of Eimeria. Consequently, coccidiosis is a
continuing problem requiring constant attention and,
in the case of broilers, a need for continuous
supplementation with anticoccidial drugs or coccidiosis
vaccines, in addition to in-feed anticoccidials.
Coccidiosis control combined with a good monitoring
programme will be the base of any gut health
management programme.

IMPROVING FEED DIGESTIBILITY

Improving digestibility of the feed can be achieved by
selecting highly digestible feedstuffs. However, this
will increase the feed price. The improvement of the
digestibility of feed by using enzymes able to degrade
Non-Starch Polysaccharides (the so-called NSPases)
will not only lead to lowering the feed cost at
formulation, but also exert a positive effect on the
bird's qut health.

The NSPases contain xylanase or xylanase-based
enzymatic complexes, and their mode of action
includes the hydrolysis of soluble arabinoxylans, which
minimises intestinal viscosity, preventing the
overgrowth of microflora and thereby reduces gut
health disorders.

Together with the efficient reduction in viscosity,
NSPases will also hydrolyse insoluble arabinoxylans.
This action will unlock nutrients (mainly starch and
proteins) which are trapped in the cell walls of the
vegetable feed ingredients (the so called 'cage effect'
of insoluble fibres).

Using the correct NSPase leads to improved digestibility
of starch and protein. The latter is of particular
importance as high levels of undigested protein in the
(last) part of the intestine is a breeding ground for
protein-loving pathogens like Clostridium spp, causing
necrotic enteritis.

The breakdown of arabinoxylans by NSPase also yields
arabino- oligosaccharides (AXOS) which are known to
be fermented by the microflora in the lower part of the
intestine to butyrate, which is a major energy source for
villiregeneration allowing good gut health status.
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Fig. 1. Tools to maintain or develop good qut health in poultry

Phytases have been shown not only to break down
phytate to release phosphorus, but by doing so, to also
destroy the anti-nutritional factor phytate.

This not only leads to a reduction of endogenous
protein losses, but also liberates protein and amino
acids which are complexed by phytate, enhancing their
digestibility.

SUPPORTING THE MICROBIOTA

The relationship between a healthy gut and the
animal's microbiota is undeniable. As part of the
holistic approach, the inclusion of probiotics in the
nutritional programme offers a way of supporting gut
health from a microbial perspective.

The mode of action of probiotics is usually
multifactorial, including (but not limited to) the
production of beneficial metabolites or the direct
competition with unwanted bacteria. As a result,

probiotics often help to balance the present microbiota
and improve its robustness, supporting general gut
health in the process.

Probiotics can be incorporated into the feed or drinking
water, depending on the strain and formulation used.
Although there are many commercial options
available, the preferred product of choice should be
based on a single unique strain, capable of forming
spores and with a proven and researched mode of
action. Such probiotics increase the ease of use, whilst
ensuring product efficacy.

Good examples are B-Act®, containing viable spores of
Bacillus licheniformis, based on Clostridium butyricum.
Probiotics allow producers to support their animals' gut
health efficiently, setting them up for a successful
production period from start to finish.

CONCLUSION

Gut health management is of paramount importance to
the profitability of poultry farming. The strategy behind
managing optimal gut health should contain a
combination of the most important control tools on the
market available today: an adequate and well thought-
through coccidiosis control programme, combined with
an NSP enzyme and a phytase, and topped off by a
well-functioning probiotic.
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For breeders: For commercial broiler chicks:
Mr. Surendra S. Dhull (MD): 94160 62269 Mr. Rajinder: 94160 62677
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