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Seeing is believing.
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superior nutritional value of MetAMINO® versus
methionine hydroxy analog.

In addition to published studies and trials:
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Covid-19 is taking its toll on Thailand's broiler producers

THE BROILER INDUSTRY FACES LACKLUSTER markets. Japanese
customers have suspended orders resulting in a surplus so
enormous that there is no room left to store the meat. Key
producers have adjusted to the shrinking market by slashing
weekly output by anywhere from 20-50%.

One of Thailand’s top exporters has cut back operations. Top-
tier growers are allowed to run as normal and maintain a
30-day, post-harvest break, but second and third-tier growers
will have to keep less birds per sq m and their break period has
been extended to 40 days or longer.

The country’s weekly output is estimated at 33 million birds/
week, a decline from 35 million birds/week earlier this year.
Day-old broiler chicks are selling for below seven baht apiece
while production cost is around 10.5 baht each. Breeder farms
who supply day-old broiler chicks have seen shrinking mar-
kets since the first wave of Covid-19 appeared in March 2020.

Also, prices for soybeans, corn and other feedstuffs have
spiked since Q4, 2020. Rising costs will adversely affect gross
margins. Plagued by Covid-19, the dismal situation is likely to
continue so long as domestic consumption stays flat and tour-
ists stay home.

Medium-sized integrators that were popping up in the past few
years are struggling. Poultry producers everywhere are anx-
iously waiting for normal consumption levels to resume. Layer
producers are also facing a market glut. Overall, the future
hinges on the efficacy of vaccines, and the pandemic may
block the global economic recovery for a few more years.

On the local front, Q1 hog production costs stand at 74.99
baht/kg for producers who don’t raise their own piglets. Feed
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has steadily gotten more expensive since Q4, 2020 and well
into Q1 2021. The cost of soybean of meal is now moving
close to 20 baht/kg and cormn 9.5 baht/kg. Even those who
operate their own breeder farms bear a production cost of
66.3 baht/kg. The rising costs are blamed on higher prices
for breeding stock, feedstuffs and utilities.

Recently, the government budgeted 1.1 billion baht for
Thailand’s Department of Livestock Development (DLD)
to strengthen biosecurity management. The cost of keep-
ing tight biosecurity is estimated at around 300 baht/head.
Importers require that imported animals be quarantined five
days prior to processing.

According to the DLD, the country is so far safe from African
swine fever. The authorities have enforced a rigorous sur-
veillance program that requires tissue samples be collected
from slaughterhouses countrywide. Producers should inform
authorities if mortality jumps by up to 3% so that culling can
start. Farmers are entitled [

to compensation from the
government. In 2020, the
country exported more than
2.2 million live pigs, while
pork exports amounted to
54,000 tonnes worth 22
billion baht, up 300% year-
on-year. So far, Thailand
produces around 55,500
head/day while domes-
tic consumption is 50,000
tonnes/day. m
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Poultry business trends amid the
coronavirus pandemic

Dr RarAEL MONLEON, business manager
for Aviagen Asia Pacific, shares his views
on poultry business trends amid the coro-
navirus pandemic and key changes in
animal welfare, management, genetics
improvement and technical support. He
also addresses hatchery issues, nutrition
and the company’s production manual
aimed at helping customers fully utilize
the birds’” genetic potential.

1. What are strengths of Aviagen’s
products?

The performance of our products is cur-
rently outstanding, with clear advan-
tages in reproductive output, and a
very competitive broiler. Aviagen birds
are bred to be robust and perform in a
broad range of environments. At the same
time, Aviagen maintains a broad portfo-
lio of birds designed to fit specific mar-
ket requirements. When market require-
ments change, to demand, for exam-
ple, more breast meat, or differentiated
growth rates, we are ready to adapt. All
of our lines are selected using a balanced
approach to ensure that needs are met at
each level of the production chain. We
are the only breeder that currently offers
multiple brands, allowing us to tailor our
product offering and services to local
markets the world over.

We have built very strong regionally
based support teams, who understand
the intricacies and unique needs of
their regions. At the same time, we have
a globally supported technical trans-
fer team that collaborates with our field
teams, along with internal and external
researchers to ensure that our knowledge
is consistently updated and communi-
cated effectively to our teams and clients.

Aviagen was the first breeding company to
supply from multiple breeding programs,
and was more recently the first breeding
company to have major supply bases cer-
tified by the appropriate national author-
ities to allow supply under compartmen-
talization. This puts us in a strong posi-
tion to maintain unbroken supply to our
clients when challenges such as Avian
Influenza arise around the world.

2. Any updates for a technical hand-
book or manual to be issued in

2021?

Dr Rafael Monleon u.an. s1uea youdoay

We update our handbook about every
five years, with the last handbooks pub-
lished in 2018, so we are not expecting a
full update for a few more years. As our
understanding of optimal management
develops, we aim to update the indus-
try via management advice and best-
practice documents that are released as
appropriate, and these may be combined
with a rewrite of the handbooks.

Our Performance Objectives are updated
more frequently due to rapid improve-
ments being delivered by our devel-
opment team; we expect revised PS
Objectives to be available in early 2021
and Broiler Objectives in late 2021 or
early 2022.

In Asia, we have committed to provid-
ing our key documents in regional lan-
guages, including Mandarin, Japanese,
Thai, Bahasa, Korean, Tagalog, Bengali
and Vietnamese. This is a process that
we have recently started, and we look for-
ward to releasing these translated materi-
als early in 2021. Additional languages
for our brands will be available within
the next six months. As documents are
updated, we will provide more translated
materials.
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3. What are the main changes in,
for example, nutrition and hatcher

P Yy
practices?

The main developments will always be in
the area of genetics as part of our constant
ongoing improvement programs. That
being said, we have a substantial team of
experts who are constantly reviewing best
practices in all areas of the business, and
as the genetics change and our under-
standing of our birds and production sys-
tems evolve, these will be reflected in our
most up-to-date advice. As a result of our
continual improvement, it is necessary to
periodically adjust our advice to assist
customers in maximizing the reproduc-
tive performance of the birds. By solic-
iting feedback from clients and our vari-
ous representatives around the world, we
are able to pull together those key prac-
tices that optimize the potential of our
stock. One area of focus will be updated
Grandparent (GP) Nutrition Advice.

4. Any updates on animal welfare?

The sustainability of poultry production
relies on the well-being of our birds. In
line with the internationally accepted
“Five Freedoms” as the ideal state to

strive for, our birds are provided with
nutritious feed, proper

fresh water,

S N

handling, health care and environments
appropriate to their needs. We also work
in line with the “Three Essentials of
Stockmanship” (the knowledge and skills
of animal husbandry, along with empathy
with and dedication to the birds). We also
use these as guidance in our customer
advice.

Welfare is an intrinsic and important ele-
ment in our breeding program. We take
a balanced approach to our breeding,
with equal priority placed on health and
welfare, reproduction and performance
traits.

Our balanced approach of simultane-
ously improving more than 50 traits has
led to measurable improvements, not just
in production, but also in welfare and
sustainability.

Sustainability was the focus of our recent
Indian River Training Academy, where
we explored Antibiotic free (ABF) pro-
duction, the use of alternative feed ingre-
dients, the emergence of robots and big
data, amongst other topics. All of these
supported the more effective use of
resources and support for the welfare of

the birds.
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The very best Ross 308 flocks in Asia
achieved in excess of 180 chick per hen
housed to 64 weeks in 2020.

In¥itug Ross 308 lvkandniiaign luglmeiedy
1wt 2020 ignlniizenaining 180.2 i1 Tuiae 64
duni

5. What

products?

are Aviagen’s leading

In Asia, all three Aviagen brands — Arbor
Acres, Indian River, and Ross — are
recognized leaders in various markets.
Depending on the region, different prod-
ucts may dominate; for example, in Latin
America, Ross 308 AP is the preferred
bird, while in North America, the Ross
708 tends to be the bird of choice.

The remainder of the world finds the Ross
308, Arbor Acres Plus and Indian River
most suited to their market needs. These
birds compete with each other in various
countries. While the crosses are similar
enough to compete effectively within a
market, each has its unique profile that
may be more advantageous to certain
management strategies or end products.

In addition to our female offerings,
Aviagen has started to offer various
Males on a region-by-region basis. This
allows for further targeting of the perfor-
mance mix required in specific markets
and is something we will expect to see
more of in future.

6. Any interest to introduce Indian
River in Thailand?

At this time, we enjoy a strong relation-
ship with our joint venture partners in
Thailand who distribute Arbor Acres and
Ross, and we have no current plans to
introduce another brand.

7. Please highlight Aviagen’s major
genetics goals for 2020-2025.

improvement

We are focusing our
&efforts on the 3 pillars of sustainability

%— Environmental, Economic and Social

i “— as well as the top 5 UN Sustainable

Development Goals (SDGs). The SDGs
reflect areas where the meat poultry sec-
tor can make a difference for sustain-
ability: Zero Hunger; Good Health and
Wellbeing; Quality Education; Industry,
Innovation and Infrastructure; and
Climate Action.

Upholding the Environmental pillar of
sustainability, through our balanced
breeding approach, we create production
efficiencies that reduce our carbon foot-
print, helping to sustain the earth for cur-
rent and future generations

The emphasis of the Social pillar is on the
well-being of people. We contribute to the
health and welfare of people by helping
our customers put #FoodOnEveryTable
in communities around the world. We
also care about our employees, future
professionals and the communities we
serve.

We support the Economic pillar by pro-
moting the businesses of our custom-
ers, the world’s poultry producers.
Improvement in Feed Conversion Ratio
(FCR) means that the broiler of today
requires less feed than in years past, and
feed makes up 70% of production costs.
Other breeding advancements that boost
the bottom line of producers include
enhanced growth rate, high meat yield,
and excellent bird health and robustness.
And finally, we promote business success
by offering a variety of breeding stock,
enabling our customers to offer the right
bird for the right world market.

If we cover the first two pillars well and
select the birds and traits that are desired
by retailers and consumers, we will ful-
fill the requirements for the economic
pillar. To support these themes, we see
continued use of existing technology,
such as selecting families in contrasting
environments, using Radio Frequency
Identification (RFID) technology to track
feed and water intake, applying imag-
ing technologies to allow us to look at the
organs and muscle masses of the birds in
a non-invasive way, as well as genomic
technologies.

8. What is the best performance for
the Ross 308 broiler and PS in Asia

Pacific so far?

We see outstanding results with all of our
brands, not just the Ross. In Thailand,
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Ross 308 has been bred for excellent chick
numbers but also fast efficient growth, high
meat yteld, excellent health um/ Iobusmz’ss
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for instance, an Arbor Acres customer
averaged 165 chicks per hen housed to
64 weeks, with their best flocks achiev-
ing in excess of 175 chicks at the same
age. The single best flock in the Asian
region achieved 180.2 saleable chicks to
64 weeks, with Ross 308 flocks reported

in the previous year.

In New Zealand, the 400 Club (an
award for growers achieving a European
Performance Efficiency Factor (EPEF) of
400 or higher) has recently been changed
to the 450 Club to reflect the outstand-
ing performance of producers there. In
New Zealand, we are even seeing EPEFs
of over 500 (with the best reported so far
this year at 512), which shows what the
Ross 308 can do in nearly optimal condi-
tions. Under the more challenging condi-
tions of most of the Asia Pacific region,
EPEFs of around 400 are becoming more
and more normal. In open-sided housing
in Bangladesh, Indian River has reported
flocks achieving over 420 EPEF. Arbor
Acres in Korea routinely sees whole com-
plexes averaging close to 400, and Ross
has achieved these numbers in Thailand,
Japan and other territories. The potential
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is there, but the management in its widest
sense (nutrition, biosecurity, stockman-
ship, capital investment, etc.) is often the
limiting factor to achieving these results.

9. How has COVID affected your
marketing and sales growth?

We cannot express enough thanks for the
dedication of our export teams around the
world, the support of the airlines and the
patience of our clients. The major chal-
lenge that we have seen with COVID
has been in the shrinking pool of air-
craft available for the transport of chicks
and local restrictions on the opening of
airports. Many routes simply shut down
or offered only narrow-body aircraft,
which are unsuitable for chick transport,
replacing the typical wide body planes
for flights. We had to move some orders
and find new routes and new ways of mov-
ing chicks. Traditionally, we were limited
to one or two pallets of chicks per plane.
Working with Qatar Airlines, we were
able to set a new world record of 16 pal-
lets of chicks on a single aircraft, routed
especially for the delivery of chicks into
Bangladesh, to fulfill the requirements of
our GP and PS customers there. Many of
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Aviagen top commitments involves sustainabil-
ity, animal welfare and supply global food
demand

mn/.;jo.i}”'m/m Aviagen 1Agagpeiun1Iued aiaanm
aod uazmsdamashiieawadunaudensiilan
our team have obviously been unable to
visit their traditional clients. When pos-
sible, we have had local team members
support in-country visits with clients they
may not routinely support. We have also
made substantial use of webinars and
other technology to support our clients
remotely. We have used video chat to look
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at on-farm conditions and bird health.
We have conducted monthly Zoom per-
formance reviews. This year our annual
training seminars were held online, with
extensive use of pre-recorded material,
as well as interactive live sessions. These
were streamed from our very own produc-
tion studio, created in the Bangkok office.
Our marketing team has worked hard to
maintain touch points with our clients,
and even bring forward new initiatives
such as the Hatching Young Artists com-
petition to support the development of
artists in Thai Universities. Their work
will be featured in our promotional mate-
rials for the next year.

The positive side of COVID is that it
has given us time and space to look at
our approaches and ask ourselves how
we can do things differently or better.
Communication was key for us, not just in
the use of technology, but also spending
time together as a team in our new office.
We feel that if improved communication
works for us internally, it will enhance
our ability to understand our customers’
needs. This allows us to challenge our-
selves to do better going forward.
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10. Have you needed to make
adjustment to remain strong given
the current market slow-down?

We see that, while the overall market has
shrunk somewhat in a number of Asian
markets over the COVID period, we have
been able to maintain our sales volumes.
This tells us that some clients are moving
more of their volume away from our com-
petitors towards Aviagen products. Many
industry watchers are predicting a robust
rebound in mid-2021, and we are see-
ing these sentiments reflected in our GP
orders at present. The announcements of
increasingly successful vaccine devel-
opment give everyone hope the situation
will recover fairly rapidly. The reopening
of Quick Service and dine-in restaurants
in many parts of the world will, in turn,
revive consumer demand for chicken.
It seems likely that home cooking will
remain popular post COVID, which will
be good for retailers. Given its relatively
low price point compared to other ani-
mal protein sources, chicken has gener-
ally not been impacted as badly as other
meats, and as economies restart, it is
likely that chicken will remain the meat
of choice. m
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RAW MATERIAL TRENDS

October - November 2021

By Lee Feed Mill analysts

Corn

Prices rose between July and September
ahead of the new harvest. Sporadic rain
caused crops to fail in some areas. Border
shipments were cut off to contain Covid-
19, interrupting corn supplies. At the
end of July and August, newly harvested
corn began to hit the market along with
supplies from Cambodia and thus prices
softened. Heavy rains in September
hampered harvesting and caused logisti-
cal issues. Imported substitutes are more
expensive due to soaring freight costs and
the weak baht. The average price in July
was 10.36 baht/kg, August 10.22 baht/kg
and September 11.19 baht/kg.

Prices in October and November are
likely to remain firm due to higher prices
for carbohydrate substitutes and costlier
logistics amid steady demand for corn.

Broken rice

Demand for broken rice receded and
prices softened from July to September.
Demand for exports stalled due to soar-
ing freight costs and container shortages.
Demand from the feed sector declined
because of hog diseases. Prices shored
up again in September because of rising
demand from feed mills and farms who
sought it as a cheaper substitute for other
carbohydrate sources. Broken rice in July
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RAW MATERIAL TRENDS
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averaged 11.43 baht/kg, August 10.66
baht/kg and September 11.12 baht/kg.

Prices in October and November will be
strong even with additional rice supplies
appearing in November and decreasing
demand for exports.

Fishmeal

Prices in July-September spiked, driven
by soaring shipping costs and Covid-
19 outbreaks in fishmeal processing
plants. Raw material supplies are ebb-
ing. Average price in July was 31 baht/
kg, August 31.67 baht/kg and September
32 baht/kg.

Fishmeal prices from October to
November are likely to be stable. Fishing
activities are slowing down as domestic
demand from aquaculture fades out by
the end of the year. The weak baht could
be a plus for exporters. However, soar-
ing freight costs and container scarcity
could derail Thailand’s fishmeal export
ambitions.

Soybean meal

Prices have edged up amid strong
demand. Current world prices are 40%
above the 2020 average. Freight costs
are three times higher than 2020 and
the baht has slumped to 33 baht/USD.
Average price in July was 17.85 baht/
kg, August 17.91 baht/kg and September
18.29 baht/kg.

Prices look set to rise further in October
and November due to limited supplies.
Also, import prices have been high.
Buyers are switching to locally made soy-
bean meal. Soybean import costs have
been rising while the Thai baht continues
to slide in Q4. m
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Trang Wattana Farm Co., Ltd.
embraces genomic selection

Rawat Pokawattana (53 loaiamu
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Trang Wattana takes up genomic selec-
tion to accelerate genetics development
as a key in honing productivity.

Rawat Pokawattana, managing director
and founder, said the company is tak-
ing up genomic research projects with
Prince of Songkla University in locating
sows prolificacy genes and complex pro-
ductivity traits by investing 500,000 baht
in the first year.

Genetics investment gives the highest
return compared with investing in hous-
ing, management and nutrition, he said.

In the last decade the company applied
estimated breeding values (EBVs) tech-
nique but now seeing that genomic tech-
niques are precise and faster in acceler-
ating breeding program.

Once confirmation of reproductive per-
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it will extend scope of research to explore
other genes that regulate traits including
leanness, meat quality, and health traits,

he said.
Traditional EBVs has a drawback as

the selection is relying on phenotype in
which chances of selecting the right ani-
mal is merely 50%. Correct and flawless
data of the seed stock set the tone for the
selection of the following generation.

EBVs derived from pedigree information
are the foundation for continuous genetic
development. Nevertheless some traits
are difficult and expensive for apply-
ing EBVs for example disease tolerance
which is visually undetectable.

Genomic technique is accurate and repli-
cable. The company has so far conducted
over 200 sequencing tests to detect the
prolificacy gene. The result is satisfac-
tory so far.

Estrogen receptor gene found in both
male and female influences prolificacy.
If a gilt and boar carry the gene, the
chance of prolificacy, having high num-
ber of piglet born/sow will be above 90%.
The conclusion is verified after trials with
more than 3 parturitions. With this gene,
an average litter size is around 17-18
piglets.

If the sows carrying the prolific gene and
yet delivering smaller litter size, you
should investigate if sows are treated
properly or they have health issues, Mr
Rawat added.

Ongoing selection

He picks the dam line from Denmark
which is recognized for prolificacy to
cross with Duroc boar from Genesus
Canada to get finishers that have desir-
able traits, for example, robust growth
and leanness.

To date, the terminal boar has lived up
with expectation in terms of robustness,
good feed intake, good health and exem-
plar meat quality, he said.

This has prompted him to test sow perfor-
mance. The company ordered a group of
60 cross bred gilts (landrace x yorkshire)
weighting 70 kg from Genesus, Canada.

The sows are crossed with Genesus boar
to evaluate prolific trait and growth perfor-
mance of the finishing hogs compared with
those descended from Denmark dam line.

Performance goals

Sow reproductive and growth perfor-
mance has been lifted every year. The
company regularly imports top breeders
from Denmark and Canada worth more
than 3 million baht/year. Regretfully only
10% of the imported seed stock carries
the prolific genes. As a result, some 90%
of the those breeders have to be sold as
finishers.

At the moment, Trang Wattana Farm
maintains around 30-31 PSY and expects
to rev the PSY to 32 in 2021.

“We can raise the piglets/sow/year to 36
head by 2023 though genomics selec-
tion. In Europe producers have already
achieved 42 p/s/ly. We can achieve the
same goal in the next few years,” he

added.

Economics of genetics

Many local producers are reluctant to
invest in genetics although the invest-
ment can shortly payback due to larger
litter size.

“Additional piglets add profit,” he said.
With well performing sows, a farm owner
can cut the sow population by 50%.
Keeping less sows reduces operating
expenses while having more time to focus
on core business rather than running the
farm reactively, ” he added.

Management

Mr Raewat focuses on herd health
and herd immune to save medication
expenses and keeps high liveablity. lts
vaccination program contains only clas-
sical swine fever, foot and mouth disease
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and circovirus. He sees vaccinations
against porcine reproductive and respira-
tory syndrome (PRRS ) is not necessary.
On the contrary, it could lead to high pre-
weaning mortality.

Gilt acclimation could be countered pro-
ductive because the gilts are unnecessar-
ily risked by exposing with Actinobacillus
pleuropneumoniae and ileitis.

Preparing healthy gilts is a fundamen-
tal for longevity production. The gilts of
the same age will be grouped together for
12 weeks. If necessary the maximum age
difference could be 4 weeks. The gilts
are not mingled with older sows. During
the 12 weeks acclimatization period, sick
animals are removed.

The gilts will shed virus and bacteria
only in the first 7-8 weeks. With this, the
gilts have similar immunity.
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During gestation the 1st parity sows
are grouped together and isolated from
older sows as their immunity are not well
developed yet. The 2nd parity sows are
grouped together. The 3rd and 4th par-
ity sows can be mingled with and 5th-6th

parity group.

With healthy sows, conception rate at the
4th parity is around 96-97%.

It applies 3-site production system. Good
nursery barns are expensive as it costs
around 5,000 baht/head. The nursery
barns are unlike a grower house.

The company spends heavily in good
steel flooring system for gestation, far-
rowing and nursery which is clean and
dried all the time. Piglets diarrhea is
lessened and livability improved.

Mortality from weaned-starter is below
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1% and starter-finisher below 1%. The
beauty of the 3-site production is that the
animals are healthier through to finishing
stage due to uniform immunity.

Sow replacement rate is around 65%.
Only well performed sows are in service.
Sows will be culled due to irregular estrus
cycle, high abortion rate, sick, high born-
dead - mummies and stillborns, small lit-
ter size. On the contrary, replacement
rate is around 35% in typical operation.

Each sow has to generate profit. An aver-
age litter size is 14 pigs whilst break-
even is 13 pigs. It sees strong potential
to raise the litter size to 17 piglets. The
piglets are moved to nursery unit at 26
days of age.

Feed cost per gain (FCG) at nursery
(7-25kg) is around 28 baht/kg and finish-
ing hogs from 25-105 kg around 36.50
baht/kg.

In a bid to reduce FCG further, it has
taken up trials to reduce FCG by refor-
mulating the feed based on energy
requirement while amino acid profile is
slightly refined.

Farrowing and nursery

Good nutrition assures healthy sows that
deliver high milk yield, accelerating the
piglets to reach the market weight.

He applies fiber up to 11 % in gestation
feed. The sows face with stress as daily
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ration has been reduced from 6.8 kg dur-
ing lactation to 3 kg before mating and
below 2.4 kg/day during gestation. His
proprietary fiber has high water holding
capacity which helps the sows to endure
stress from changing rations.

He treats the piglets with the best ingre-
dients to be used during the pre-warning
and nursery feed. The best feed gives the
highest return at this point.

The pre-weaning feed is free of anti-
microbial compounds for example hal-
quinol and colistin — commonly used for
treating intestinal infection in post wean-
ing pigs. The company uses high quality
fishmeal from Denmark and food grade
powdered milk from United States in the
pre-weaning feed.

He opts for probiotic Saccharomyces bou-
lardii in dealing with diarrhea. It takes a
few days to stop the diarrhea. But the pig-
lets healed and resume good feed intake.

Given a short release of colestrum period
and a larger litter size, stockmen separate
the piglets in two groups. The early born
have colestrum first and follow by their
late born siblings.

The piglets are treated with food grade
cow’s milk within 2 hours after birth.
Their rations in the first 3 days are 30
ml, 3 times/day. Having extra milk at
birth bolsters growth. Early feeding is as
important as having a heavy birth weight.

With attentive care, the company keeps
piglets weighted 0.8 kg which is smaller
than an ordinary piglets weighting 1.3-
1.4 kg. The underweight will never catch

L 4

up with the ordinary piglets to 108-110
kg in due time. They are smaller and

grow slower but they still make profit at
the end.

“We treat them with extra milk and hire
caretakers to tend them. Rearing and
managing cost are higher. Weaned piglets
cost around 2,000 baht but these piglets
are free,” he noted.

The length of farrowing crate is fixed at
2.4 metres where as the width is expand-
able depending on sow parities. For
example width of the first parity sow is 65
cm, 2nd parity 75 ¢m, 3rd-4th parity 85
cm and 5th-6th parity is 95 cm.

The GGP will be used for 3 parities while
the crossbred sows will be used for 6
parities.

Expanding along with the market

The first farm is situated on 74 ha area. It
is designated for farming breeding stock
and a feed mill. For biosecurity manage-
ment, it establishes a vast palm planta-
tion as a buffer area.

The 2nd unit was inaugurated at the end
of 2020. The second unit is located in
a 53 hectares area nearby and stocking
4000 sows. The new unit contains parent
farm and finishing units. It applies sin-
gle age all-in-all-out stocking system for
both parent stock and finishing unit.

At the new unit, there will be 44 barns
which are sufficient to accommodate all-
in-all-out system for sow of the same age.
Farrowing houses will be cleaned with 21
days breaking period. Exhaust air from
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Trang Wattana feed mill supplying hog feed around 6000 tonnes/month for /inis/lehs and
breeders at every stage to meet their dietary requirement Tssaruemsaninsainmmu 9mge1M5qnT
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the house will flow through water curtain
to trap fine particles and odor.

Its products are mainly live hogs around
7,000 head/month. Around half of the
animals are sold in nearby province in
the south and around 20% is sold to trad-
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ers in Bangkok. It sells finishing piglets
to its business alliances in the south as
well.

When the 2nd unit is completed, its total
supply/month will be increased to 6,000
head/month by mid of 2021.
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In Trang it currently operates a shop sell-
ing cut up parts. Unfortunately a slowing
down of consumer demand has put Mr
Rawat to close one of the outlets.

The company will add a new 180 kw
genset where it can save electricity cost
over 500,000 baht/month. Presently, it
has two 180 kw generator, producing 360
kw. Effluent is treated and used for clean-
ing pens and gardening.

An installation of a new pelleting line is
underway to support the new farm breed-
ing and finishing units.

It has two pelleting lines in place. One
is producing 20 tonnes/hour for breeder
and finishing hogs while another line
with 12 tonnes/hour is set aside for mak-
ing creep and nursery feed. All in all,
the company feed mill has production
capacity of around 6,000 tonnes month,
covering creep feed, nursery, finishing,
breeder male and female.

Some 2,800 tonnes are produced for
internal use. The balance is sold under
“New Choice ” brand. m
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Thailand’'s PVTM remaps business
path with sleek technologies

PVTM, a member of Intelnovation
Group is driving feed safety forward by
offering natural solutions for deactivating
pathogens and branching into new busi-
ness areas.

Vasunt  Leelayoova,  Intelnovation
Group’s founder, believes that safe feed is
the foundation of healthy and profitable

livestock production. With this goal, the

company decided to focus on solutions

PVTM Us:Inflng
UsSunusssnoady
inaluladnuavy

PVTM usdnfuin$ouvov Intel
novation Group lTUIﬂ?IJauLﬂZ)"IU
Jaoanzuovorkisdasludndudoe
a1suniauanuonviidusssusa
drkSunisuidalsana:ugudini
dssnvlku

L S
||| Il
1

AdLR dazglr Hnems Intelnovation
Group Woinemsdninivaensdeilunugm

saa a

Y9N 1suARUAdRINguamAnazasimwa
frls dredhmnet Uion Seinalefientu
TWinsuidamnisuudouvesemsdnd
wagingau

ielvigsiatAuseluld Usdm ldasreman
wnglumuanulasndevesemsdnilag
mMsiauanfaalmigansadudaton
wazuuafiSeiiviliAnlsalusmsdniuas
Togiulel Tuvnizideniu Ui¥nnszdugnen
THdasuisamieatuanuvasnfoves
015aR

A pre-tested and ready-to-install spraying system is prepared for shipping to overseas customers.
Also seen in the picture, Dr Tanunt (left) and Vasunt Leelayoova. 1050391811640 5n9a0Unsou
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ISO tank container — a new solution to reduce packaging waste
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for overcoming feed and raw material
contamination.

To keep the business humming, the com-
pany has created its own niche in feed
safety by developing impressive new
products capable of inhibiting mold
and pathogenic bacteria in feed and raw
materials. At the same time, the company
is challenging its customers to change
the way they think about feed safety.

Just a couple of decades ago, antimicro-
bial resistance wasn’t taken seriously and
antibiotics were considered omnipotent,
silver bullets capable of healing sick ani-
mals and driving growth performance.
Furthermore, the feed industry saw little
need for feed and feedstuffs safety.

It took the industry 20 years to appreciate
the importance of feed hygiene, but now
consumer expectations of safe food and
transparent animal feed supply chains
have accelerated demand for clean feed.
Also, regulatory authorities nowadays
take feed hygiene very seriously.

Clean feed is also fundamental for qual-
ity assurance accreditations such as

FAMI-QS, HACCP, ISO and GMP.

PVTM’s preservatives and organic acid
products are used to deactivate bacteria
and enterobacteria. Field applications
have found that preservatives also work
against Sudasia mite and an early stage

of black beetle.
Product development

The company, which started in a garage
with a homemade mixer, has grown over
the years. Its first big break came after
it scaled up production, accumulated test
data, and hired a contract manufacturer
capable of churning out large volumes.

Gaining permission from customers will-
ing to try out the new products was a
major turning point. Commercial scale
testing repeatedly confirmed that the
company’s proprietary products outper-

formed competing products. After that,
customer confidence grew and orders
began to soar.

The first factory in Nonthaburi was
quickly built, followed by a second facil-
ity at Navanakorn Industrial estate in
2015. Since then, production processes
have been refined to improve the through-
put rate and safety. An extension phase
scheduled to be operable by the end of
2021 is underway.

Production controls and all automa-
tions have been developed internally by
Intelnovation software engineers. The
software and workflow is designed to
enhance quality consistency and trace-
ability. The QC lab, which tests raw
materials and finished products, retains
samples of finished goods for three years.

Pellet stacking is done by robots. The
plant is fully automated with only 10
staff/shift overseeing production. Apart
from daily cleaning and maintenance, the
engineering team conducts preventive
maintenance on a regular basis to thwart
glitches that could stall production.

The operations manager ensures that
operations and product quality com-
ply with standard operating procedures.
Details on the production of each batch
are sent to the production manager and
relevant staff via mobile phone. Should
irregularities crop up, the production
manager will be alerted. Data logging is
also maintained for compliance audits.

Proactivity

PVTM is doing research in collaboration
with universities, research institutes and
customers in looking for new solutions to
advance the science of feed hygiene.

It keeps a close eye on disruptive tech-
nologies that could alter industry prac-
tices, for example, functional proteomics
and biotechnology as alternatives to cur-
rent practices for ensuring feed quality.
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PVTM is also undertaking studies on
pest control and looking into the possi-
bility of finding non-chemical solutions
to control black beetle which is a vec-
tor for pathogenic bacteria and viruses to
enter the feed chain.

PVTM’s mold inhibitors and preserva-
tives are available in liquid and dry form
for mills that are not equipped with lig-
uid applicators. The company now offers
raw material treatment on site.

NEED TO CLEAR CONTAMINATION

Small Thai company innovates own '
technologies

Tanunt Leelayoova, chief operations
officer, said operation control systems,
traceability in all aspects, and even the
electrical wiring in the plant are imple-
mented internally by Intelnovation’s
engineers.

Engineering excellence is one of the
company’s key success factors. It has

PVTM offers an alternative on-site

R&

Decontamination

Service [

pathogens with our mobile units and

products.

PVTM COMPANY LIMITED

PVTM

AN INTELNOVATION COMPANY

decontamination service to treat various

raw materials and processed feed against

83/88 Moo 19 Soi Navanakorn 24, Phaholyothin Rd.
Klongnueng, Klongluang, Pathunthani 12120 THAILAND

Tel. +662 952 5653 E-mail : info@intelnovation.com

www.pvtm.com
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High precision spraying systems can be
quickly installed to treat raw materials on site
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developed a self—cahbratlng, precision
control system for pumps and applica-
tors installed at the feed mills operated
by its customers. Moreover, the dispens-
ing units and auxiliary systems are fully
insured against unforeseeable events.
Customers are free of liability if they do
not abuse the system.

The machines are robust, long-last-
ing and the dosing is accurate. PVTM’s
application systems have been designed
to be capable of getting rid of mold in
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PVTM plans to be carbon neutral and has
recently installed solar panels PVTM i/\m%
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every nook and cranny “of mixer and con-
veyor systems.

“We want customers to be worry-free.

Leave the issues of feedstuff hygiene to
us,” he said.

Lately it has added an on-line service
in response to the Covid-19 pandemic.
The self-calibrating system monitors
the functioning of spray applicators and
pumps and automatically alerts staff if
operating discrepancies are detected.
The company’s service team is ready at
all times to visit customers upon request.

“On-line calibration was originally devel-
oped to spare our staff from having to
work weekends because plants normally
do maintenance over the weekend,” said
Dr Tanunt.

In case of emergency, PVTM’ mobile
service unit can perform feedstuffs clean-
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ing by spraying mold inhibitors and pre-
servatives on site at the loading area, on
conveyors at ports, or at customer ware-
houses if the feedstuffs are found to be
contaminated with salmonella or mold
beyond what is legally acceptable.
PVTMs liquid dispensing system is ver-
satile and portable. It can be configured
to match site conditions. Customers can
track progress of the treatments on-line.
Customers receive reports and expenses
in real-time on their mobile phones.
Service charges are transparent based on
the amount of additives applied.

Carbon efficient

PVTM helps customers reduce their car-
bon footprint by encouraging them to
switch to bulk storage rather than using
conventional 1,000-litre IBC tanks. Bulk
storage streamlines transportation and
reduces packaging waste.

“We believe that reducing our own car-
bon footprint and helping customers to
reduce greenhouse gas emissions is the
way to go,” said Mr Vasunt.

Globally, reducing carbon emissions is
shaping up to be the next big trend. The
United States targets reducing its GHG
by 50-52% from 2005 levels by 2030 and
plans to rejoin the Paris climate agree-
ment. The European Union is planning to
have a carbon neutral economy by 2050.
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Axtra® PHY

The fast-acting phytase
to help you finish first

Axtra® PHY has the highest activity at low pH. It works quickly in the digestive tract, and doubles
the rate of phytate destruction to release phosphorus and overcome its anti-nutrient effects.

Our data-driven dosing recommendations ensure you're always delivering the right dose of
phytase for your pigs’ or poultry’s specific needs.

Axtra® PHY provides the fastest route to market, reduces phosphorus waste and
improves profitability.

Discover how Axtra® PHY can help your business finish first.
Visit animalnutrition.dupont.com/AxtraPHY
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The company has recently contributed one million baht to support Chulalongkorn University’s
research for a Covid-19 vaccine Ussldusoindu 1 dmvm slemivayuanisevesymiainsaluminerdy
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Conventional 1,000-litre IBC tanks are
being replaced by 22-tonne container
tanks because their greater volume offers
better carbon efficiency.

The greater need for handling, refilling
and cleaning makes IBC tanks costlier.
They have to be delivered to the custom-
er’s plant, then picked up and send to a
third-party certified cleaner, and then
validated before they can be refilled.
The IBC tanks are made of polyethyl-
ene and only last for five years whilst the
22-ton tanks last longer and are totally
recyclable.

Although they offered greater efficiency,

3 & A 6V =1 YV
A1svaulneenlynvsafnuseunsyanlmdu
Audnnglud 2593

§4 1BC wu1m 1,000 dnsgnunuiifieda
AouMUILEIUIA 22 dudlesannuiadiinn
Jurilannislivssyfasidesannsudes
wisounsean

ayududulu msdans maiuuwaznisvhany
azoeinlviie 1BC Tuyuiiganin dazsiogn
ddluilsssnumasgnd anduFaniudadan
uazddlUSauTsmhamazeeiiiumsiuses
mniudssaaeumugniasoudiarldlisn
38U 1 1BC vhanindleidunaziiongnisldanu
Winevid luvaigiideunn 22 dufiongnsldanu
sruuniusrannsalusledaldmn

Wisruuiusieeiivssdvsnmuinndy us
flallasunsneusuegsiniduilenmade
usn LﬁaiﬂuﬁwﬂﬁgﬂﬁwLﬂ?isuluwiwuﬁa
USTMBaauesnaan noul duuwm 22 fu
\usideniigranvinssudosns ssuudwing
IngyvelvignArannisudesingsounsyan

the larger tanks were not rapidly adopted
when first introduced. To convince cus-
tomers to switch to the bulk system, the
company offers discounted prices. Now,
the 22-tonne tanks are the industry’s
preferred choice. The farm tank system
helps customers reduce greenhouse gas
emissions.

PVTM began life-cycle analysis in 2012
to assess the environmental impact of
its products, packaging and logistics to
reduce its environmental footprint.

Customers who switch to bulk tanks

reduce tonnes of greenhouse gas

PVTM 13UNs3IAS1:Kaaaa3nonssia

Tud 2555 WigUsziliunansenufefawInaouves
nandmel UsTYAud uagn1svuduieanua
ASTNUADAILINGDY

anddeulldimnelvejasdisannisudes
fingFounsyantivanesiu Jufisuwiiunisvia
lassnsugnieunaivg

wan.stuina13n PVTM maunuitazsiilinng
Udosiwasuouduaunad nishndounsloans
waduundsnlssnuegluseninmiiiunms n1s
29NUUULTIULAZNTZUIUNTYINNUL 9GNS
Ussndandsnulngldnisindeufivesennianiy
sssumilevhlvaeuiivhauduaue

PVTM fmsidulnethaiunsuazaensveuiunly
§an71 10 Yseine iasdrsialenianisgsiaivg
7 lunsthiaueieiesiunasszuuiiulitugn
fifesmsszuuiifirnuusiudigeuongmanvingsy
Uedna

vigmdudisuiziluvssdnmaidioiifuazas

emission, which is equivalent to taking
up a large-scale reforestation project.

PVTM plans to become carbon neutral,
Dr Tanunt said. Solar panels on the fac-
tory roof are underway. Plant design and
work processes are aimed at energy sav-
ings using natural air movement to make
the workplace comfortable.

PVIM  has sustained growth and
expanded its footprint to over 10 coun-
tries. It is exploring new business oppor-
tunities in offering applicators and pumps
to customers who need high-precision
systems outside of livestock industries.

The company is a good corporate citizen,
and is committed to doing business in a
way that is legally, ethically and econom-
ically responsible.

Intelnovation Group’s core value is grati-
tude to the countries where it operates,
and it shows its gratitude by donating to
hospitals and universities.

It has supported universities, research
institutes and hospitals in Thailand devel-
oping new vaccines to prevent Covid-19
and donating medical equipment to oph-
thalmology departments at various hospi-
tals. Lately, it has donated anti-fog spray
produced internally together with face
shields to hospitals around the country.

PVTM puts its customers at the forefront,
conducts business honestly, and delivers
safe products of the highest quality. It
treats employees well. Without them, the
company could not have progressed this
far, he said. m
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Group Grimaud to improve duck
performance with genomics

GROUP GRIMAUD has begun using
genomic selection to improve all-around
duck performance, making it the first
breeding company to apply a range of
new, cutting-edge technologies in duck
selection.

Although Group Grimaud has applied
advanced genomic selection tools for
layer hens and hogs for many years, it
finally decided to apply the technology to
accelerate duck genetics development to
make duck meat more competitive.

Yann Le Pottier, general manager, said
despite the hefty investment, which is
over 200,000 euros/pedigree line/year,
Group Grimaud is committed to the pro-
gram to further the interests of its clients
and the duck industry.

First implemented in April of 2021 for
pedigree-tier ducks, the effects of the
selection program will cascade to the
parent stock level in 2023. By 2024,
improvements in broiler ducks will start
to be seen.

Guillaume Le Mignon, Grimaud’s genet-
icist in charge of Pekin duck selection,
said the technology is expected to accel-
erate genetic gains by around 5-10% per
year compared with traditional selection
methods that are unable to exploit molec-
ular-level information.

Given the current wide variability among
ducks even of the same line and breed,
the technology can double the pace of
genetic progress within 10 years, said Mr
Le Mignon.

An algorithm is created to analyze big
data generated from RFID chips, CT
scanners and connected sensors to pre-
dict the characteristics of the offspring
of selected animals. Genomic selec-
tion adds a vital complementary piece of
information to existing data sets.

The genetic characteristics of each sub-
ject makes it possible to assign a genomic
value to each individual. The selection
process then becomes more precise, effi-
cient and faster and reduces genetic inter-
val. Therefore, geneticists can identify
future champions from a very young age.

A tissue sample from the duck is placed

on a plate which is then isolated. DNA is
extracted and placed on an SNP chip to
read 60,000 markers of DNA sequences,
leading to an unprecedented level of
precise knowledge of each individual.
The molecular selection process allows
geneticists to precisely select ducks that
are naturally more resistant to diseases,
have better physical composition, feed
efficiency, growth performance, higher
net yield and superior health.

The effort will build on Grimaud’s latest
Peking duck product, Star 53 Medium,
which has already been improved sub-
stantially, especially in terms of robust
growth and meat quality.

Yann Le Pottier
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Star 53 Medium is a fast-growing bird
capable of reaching 3.39 kg in just 42
days, with better breast meat yield at ear-

lier stages. With the best verified-in-
the-field feed efficiency, it is also offers
a very robust and easy-to-manage breed-
ing female.

Nhac Van Bui, CEO of Grimaud Vietnam,

said that in Vietnam, the new product is
a game changer. The Star 53 medium and
heavy both fit well with customer prefer-
ences where they prefer fast-growing and
heavier birds.

“The Star 53 can grow up to 3.4-3.5 kg
in less than 43 days. It has lower FCR
and less mortality compared with its pre-
decessors. This has brought Grimaud
back as the leading brand, capturing
75-80% of the meat type duck market in
Vietnam,” he said.

John Houston, CEO of Pepe Duck based
in Australia, said the Star 53 medium has
received good market acceptance and is
now gaining top market share. On the
breeder side, Star 53 yields exemplary
egg shell quality and good hatchablity.
Average hatch on set is 88.6%, hatch
on transfer 94.1%, and performance has
continued to improve.

Mortality is around 2.4 at the broiler farm

Better Pharma offers biosecurity
solutions for better protection

Protection against and reduction of risk of animal infection

Increase in efficiency and maximization
of profitability in livestock farms

[E— "L
n many cases, even though
cleaning and disinfecting pro-
tocols are followed regularly on
farms, diseases are still detected.
Fortunately, Better Pharma has
developed products and solutions
to solve one of the most important
issues in livestock farming today.

Biosecurity is the use of procedures or

practices to protect livestock from harm-
ful pathogens that cause illness and
negatively affect growth performance.
Biosecurity principles can prevent dis-
ease from entering a farm or spreading
from farm to farm.

Biosecurity aims to reduce the probabil-
ity of introducing (external) pathogens and
allowing them to multiplying (internal)

which is the best by far compared with
the rest of the world. Feed conversion
is about 2.01 and looks set to do better
which gives huge savings.

“The good growth rate of the duck suits
our market,” he said.

Its strong body, legs and feet stability
makes it a much better commercial duck.
Also, it yields good meat, fat and skin
quality, which is driving steady growth
in market share for Grimaud ducks in
Australia, he added.

Group Grimaud has also launched
“WEEZYOU,” a service platform offer-
ing personalized support such as tuto-
rials which cover biosecurity and farm
management — egg collection, vaccine
administration, insemination, diagnos-
tic tools, and news from the sector. More
importantly, users can also consult with
the group’s experts. m

if they arrive. Thus, the key is to avoid
transmission, whether it is between farms
or within a farm.

Do you perform effective disinfection to
reduce the pathogen load on your farm?
Are you using appropriate disinfectants
with the right contact time at all critical
control points? Is the disinfection pro-
cess thoroughly done at each step?

Let’s start with the four key success fac-
tors for biosecurity solutions

1. Reduce pathogen load.

Cleaning and sanitizing can bring patho-
gen levels down by up to 70%. The “dry”
cleaning step involves brushing, scrap-
ing, sweeping and removing all bedding,
feces, feed, dust and debris from the area.
In dusty areas, moisten first to control
dust and minimize aerosolization. Proper
disposal of bedding, gross debris, dirt,
and organic materials, such as manure,
is important and may vary depending on
location. The goal is to remove as much
organic matter to the extent possible. The
presence of organic materials can harbor
microorganisms for long periods of time
as well as protect them from the actions
of chemical disinfectants. Cleaning is
also important because many disinfec-
tants may be inactivated or ineffective in
the presence of organic matter.

Washing or sanitizing further reduces the
number of microorganisms in the area
to a safer level. This is the most cru-
cial step in the disinfection process and
will most likely eliminate the majority of
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remaining microorganisms, if performed
correctly. Soak the area with water and
detergent or other cleaning agent, then
wash by wiping, spraying, or scrubbing.
Application of washing solution can be
improved by using a high pressure appli-
cator. Afterwards, the washed areas
should be left to dry out before applying
the selected disinfectant to reduce poten-
tial dilution.

2. Critical control points must be
thoroughly disinfected and cleaned:

Vehicles, personnel, animals, housing
and equipment need effective detergents
and disinfectants.

Vehicles: All vehicles that transport
animals, especially those entering the
farm, have the potential of spreading dis-
eases. This may occur either by the vehi-
cle itself or materials or dirt carried by
the wheels. We recommend farms place
wheel baths and spraying stations at the
entrance of the farm.

Vehicles allowed to enter farms should be
kept to a minimum. If possible, unload-
ing should be done outside the farm area.
Vehicles should also be cleaned and dis-
infected between farms. The vehicle
should always be cleaned from top to
bottom.

Also, be sure to wash the undersides of
fender wells and the vehicle’s underbody
and frame. Apply an appropriate disin-
fectant with a low-pressure sprayer and
allow the proper contact time to elapse.
The interior of the vehicle should also
be thoroughly cleaned and disinfected
before leaving the farm.

Personnel: Provision of boot baths and

house spray should be standard prac-
tice. Proper contact time for disinfecting
in the boot baths is equally important as
cleaning premises and equipment. Boot
baths should be replaced daily for best

results.

3. Right disinfectant and correct
contact timing for optimal efficacy:

An ideal disinfectant is one that is
broad spectrum, works in any environ-
ment and non-toxic, non-irritating, non-
corrosive and relatively inexpensive.
Unfortunately, no disinfectant is ideal.
Therefore, careful consideration of the
characteristics of disinfectants is essen-
tial to get the most useful, effective and
cost-efficient product.

Glutaraldehyde combined with Quaternary
Ammonium Compounds (QACs) is a
high-level broad spectrum disinfectant.
Appropriate contact times are essential.
Disinfectants may vary in the contact
time needed to kill versus inactivate the
microorganisms. Areas being disinfected
should be well soaked with the disinfec-
tant to avoid drying out before reaching
the optimum contact time.

Foaming disinfectant offers longer con-
tact times on surfaces for killing patho-
gens. This reduces the volume of disin-
fectant required by more than 60% (one
litre of foaming disinfectant covers up to
five square metres) and uses about 80%
less water than ordinary disinfecting
spray.

4. Wide coverage: water and feed
contamination as well as pest con-
trol need to be assessed to ensure
successful biosecurity.

Water used on farms could be a source for
introducing pathogens. Most pathogens
that follow a cycle of faecal-oral transmis-
sion can be water-bound. Therefore, the
bacteriological content of water should
be tested regularly, at least once a year.

Water systems, tanks and pipes should
be cleaned and disinfected regularly
because biofilm growth inside can har-
bor bacteria. Also, water treatment with
chlorine or some other disinfectant such
as lodine is an important tool in risk
management

Feed could be contaminated with infec-
tious agents, for example fungus, bac-
teria and viruses at numerous points
throughout the manufacturing process, or
exposed to contaminated ingredients and
contaminants during receiving and trans-
ferring, cross-contamination at the feed
mill, by delivery vehicles (both incom-
ing and outgoing) and delivery person-
nel. Potential hazards should be identi-
fied, evaluated and prioritized.

Pest such as mosquitoes, flies, mites,
lice, bed bugs, fleas and other insects are
disease vectors. Pest control programs
can reduce the risk of pathogens entering
and spreading on farms.

To prevent the spread of disease, we rec-
ommend disinfection around the farm
and on all feeder roads twice a day with
disinfectant instead carbonate because
calcium carbonate is inactive in dry
conditions.

Let’s create a flawless protection strategy
for your farm with Better Pharma’s bios-
ecurity solutions. m
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Managing high ingredient costs
to make more cents

n the past 3 months, we have expe-
rienced a big surge in prices of raw
materials especially for corn and
soybean meal. In a span of five
years, the price of soybean meal at
the last quarter of 2020 has been
the highest so far. The same sce-
nario with corn price which reveals
that the price in last quarter 2020 has
been the second highest in the last 5
years. There are several reasons why the

prices have gone up and it can be sum-
marized in a simple statement by saying
the demand is bullish but the supply is
bearish.

As we all know, China is a major
importer of both corn and soybean meal
on a global scale. On a normal situa-
tion, 60% of soybean meal worldwide is
being imported by China alone. But in
the 2018 and 2019, due to African Swine
Fever outbreak and the China-US trade
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war, their soybean meal imports have sig-
nificantly dropped making soybean meal
price attractive to animal producers. But
towards the end of 2020, China’s impor-
tation of soybean meal has increased tre-
mendously due to recoveries in ASF and
repopulation in swine segment as well
as the easing out of China-US trade war

which has been a major concern in the
last 2 years.

On the supply side, the major produc-
ers of soybean meal which are US and
Brazil have been both severely affected
by covid-19 thus there is a slow down
in their production plants. As a result,
the ending inventory stocks of USA has

US Soybean Ending Stocks vs Stocks / Usage Ratio
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started to deplete towards the last quarter
of 2020 coupled by the huge demand of
robust China.

In terms of corn supply, it is the same
case with China importing huge volumes
from US to which US has not forecasted.
According to USDA, their estimate for
corn importation to China in 2021 is 4
times higher than in 2020. This will
really impact the supply of corn t the rest
of the world.

With these challenges on increased
demand and tight supply of major raw
materials, what can the animal produc-
ers do to efficiently utilized the nutri-
ents from available raw materials? Novus
International has a protease enzyme,
CIBENZA DP100 (in some countries,
CIBENZA EP150) that improves pro-
tein digestibility by at least 2.5% from
both animal and plant protein sources.
By improving protein digestibility from
soybean meal, nutritionists can reduce
a minimum of 20kg of soybean meal in
the feed formulation without affecting
animal performance. CIBENZA DP100
is a unique serine alkaline protease that
works exactly where protein digestion
happens in the gut. In numerous pub-
lished articles and peer-reviewed jour-
nals, CIBENZA DP100 has consistently
shown improvement in animal perfor-
mance in both swine and poultry spe-
cies as well as improvement in gut health
in terms of improvement in villus height
and crypt depth ratio. Based on sample
formulations, using CIBENZA DP100
can reduce feed cost by a minimum of

$2.5/ton of feed.

Aside from reducing feed cost, with the
use of protease enzyme, there is also flex-
ibility in using alternative raw materi-
als and other by-products like DDGS,
rice bran, copra meal (coconut meal)
and even feather meal without having
the fear of indigestibility for the animal.
CIBENZA DP100 effectively works in
the undigestible protein portion of raw
materials which allows more alternative
raw materials or by-products to be used
in feed formulation. The undigestible
portion of the raw material becomes the
substrate where the enzymes can work
on. In sample least cost formulations that
were simulated, it was seen that DDGS
can be increased by 2% and can incur
additional $1/ton savings per ton of feed.

With the tight supply of raw materials,
now is the best time to maximize the nutri-
ents from available raw materials. Make
more cents with CIBENZA DP100. m
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NUQO sees ‘immense opportunities’ amid crisis

French-based NUQO® , a pio-
neer in phytogenics and phy-
cogenics, reveals how the com-
pany intends to sustain its lead-
ing edge in delivering natural
solutions for maximizing genetic
potential, while at the same time
making food safer and more
environmentally friendly.

Ewenn Helary, CEO; Patcharin
Maneeroj, Asia managing direc-
tor; and Dr Stéphanie Ladirat
discuss their plans for expanding
NUQO's growing global reach,
with a particular focus on Asia.

B What are the NUQOF® core compe-
tencies and what areas are you pur-
suing to set new industry standards?

Ewenn Helary: Our organization’s core
competencies are focused on the devel-
opment, production and distribution of
feed additives. Besides that, two pillars
make our solutions very unique. The first
pillar is our library of ingredients. We are
pioneers in the field of marine algae and
we perform research to identify, source
and combine bioactive molecules from
land plants (phytogenics) and/or marine
plants (phycogenics). The second pillar
is our complementary set of manufac-
turing technologies. NUQO® has exten-
sive knowledge of technologies to pro-
duce the most suitable solutions. Thanks
to our experts and production sites, we
can select and adapt the right method for
optimal application. In the end, we inves-
tigate new molecules and technologies
and we introduce our feed additives in
full transparency to our customers to cre-
ate strong collaboration. Transparency,
as well as sustainability and indepen-
dence are very important values in our
approach to the market.

B What are your R&D activities?
Do you collaborate with universities
or 3" party research institutes? How
soon will you be able to unveil novel
tech products? What are your R&D
plans for the next five years?

Patcharin Maneeroj: Our selection of
the right ingredients and adequate tech-
nology is driven not just by science, but
also by the constraints from our custom-
ers. Ultimately, the goal is to develop
products with proven efficacy in the field
at a competitive price. Our current port-
folio has been designed to meet the spe-
cific challenges of our customers.

FEwenn Helary

Dr Stéphanie Ladirat: Regarding the
future, we set a short list of priorities with
a focus on a few topics to deliver new
solutions in coming years. No surprise
here, we want to further develop sustain-
able alternatives for the feed industry,
and provide solutions that optimize the
efficacy of animals and reduce the envi-
ronmental footprint of our industry. To
develop these future solutions, we con-
tinue to screen new molecules and new
processes, and we collaborate with differ-
ent partners in Europe, but also in Asia or
North America to really evaluate the con-
sistency of our solutions. Of course, we
continue to work on our current portfolio
and ingredients to expand our knowledge
and better serve our customers.

B Among areas such as flavors,
preventive solutions, antioxidants,
toxin management and organic min-
erals, what are the NUQO® flagship
products?

Dr Stéphanie Ladirat: We could name
several products, nevertheless we would
like to mention some very unique prod-
ucts that were developed thanks to our
expertise and our database of ingredi-
ents: NUQO® NEX is a micro-encapsu-
lated combination of phytogenics and
phycogenics, specifically designed for
broiler production. NUQO® SAFE is
an upgraded solution for monogastrics,
designed to maintain performance dur-
ing challenging times. NUQO® YUMMY
is a very unique product that stimulates
the feed intake of young animals. Finally,
NUQO® FLEX is a unique combina-
tion of phytogenics and phycogenics that
can be used as a tool by nutritionists to
optimize feed formulations. These prod-
ucts are very unique, and several trials
have demonstrated their efficacy to sup-
port the performance, health or welfare of
animals and help our customers to meet
their objectives.

Patcharin Maneeroj

Dr Stéphanie Ladirat

Patcharin Maneeroj: Our products are
quite technical and very innovative, with
promising efficacy. This is a great fit for
markets such as Thailand, indeed, our
customers are looking for natural alter-
natives to antibiotics for instance, that
can secure performance of animals and
in the meantime guarantee food safety
and contribute to the sustainability of our
industry.

B NUQO® is doing a lot of interna-
tional business. Are Covid-19 and
trade wars obstructing your busi-
ness? Threats and opportunities
encountered in 20217

Patcharin Maneeroj: A crisis always
brings new opportunities. Nowadays,
we see different diseases or challenges
affecting the market, and customers
are looking for solutions to improve or
stimulate animals’ natural defenses and
immune system. Some of our products
can contribute to tackling some of these
major problems and help our customers
overcome these challenging times. Based
on our experience in various geographies
across the globe, we are confident that
we can really bring value for our Thai
customers.

Ewenn Helary: Just like any business
nowadays, we are of course impacted by
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the limitation on travel or a slowdown
in the decision process. Fortunately,
our organization is very nimble, for
instance, we are extremely delighted to
have such a great team here in Thailand,
it’s a big advantage for NUQO® to serve
directly our Thai customers and also bet-
ter support our partners and customers
in Southeast Asia. The year 2021 looks
actually bright for NUQO®, with lots of
technical innovations and new custom-
ers. Of course, we hope that the economic
environment will remain positive.

H It could be a bit too far out, but we
want to hear your opinions regard-
ing international business develop-
ment plans and facility investments

in Asia by 2030.

Ewenn Helary: As part of our devel-
opment strategy, we have identified sev-
eral markets in which we will establish
a NUQO team. This strategy is closely
linked to our desire to promote better
support and greater proximity. These are
key elements and even more relevant in
the current health situation. Our priori-
ties are based on market potential, eco-
nomic and regulatory environment, tech-
nical expectations of the market, compet-
itive landscape, but at the end of the day,
it all starts with people.

Patcharin Maneeroj: In parallel, we
have observed a deep change in our
industry during the last decade, espe-
cially in the space of feed additives. In
the end, we will see more integrated com-
panies and still fewer independent play-
ers with core technologies, and also no
more “black box” products. We truly
believe this is a great opportunity for the
development of our company, because of
our unique technologies and our trans-
parent approach.

B Where are your production facil-
ities located? Are ASF or Covid-
19 affecting your logistics? What

are your precautionary actions to
ensure that ASF has no way to enter
your supply chain?

Ewenn Helary: We produce at three
sites in Europe: Switzerland, Poland and
France. Our supply chain is not directly
impacted by the crisis, even if we are
of course extremely careful. We apply
strictly all recommendations from author-
ities, and we work only with certified sup-
pliers and operators using strict quality
control. When it comes to the office, all
employees are working from home, most
of the time.

Patcharin Maneeroj: Our organization
is designed to provide fast and flexible
service to our customers. In terms of the
warehouse and logistics, we collaborate
with a local partner who is a very profes-
sional and trustworthy collaborator and
certified ISO 9001:2008. This helps us to
deliver our solutions with very short lead
time. In the end, NUQO Feed Additives
(Thailand) is really designed to be our
regional business hub for this area.

B The industry is accepting plant
extracts to replace AGP. Admittedly,
performance improves, but not dra-
matically. Is there a limit to non-
AGP performance enhancers?

Dr Stéphanie Ladirat: The effect of a
non-AGP solution on performance may
seem limited when compared to the effect
of an AGP over a short period of time. In
the long run however, it is more and more
established that AGP use leads to anti-
microbial resistance which will not only
impact animal performance, but also put
both animal and human health in jeop-
ardy. In this context, the use of natural
performance enhancers is essential. They
offer many ingredients or molecules with
various modes of action that can sup-
port animal physiology in many ways.
Our industry has been looking for a sil-
ver bullet with antimicrobial activities.

Successful poultry production
needs to be based on data and a
collaborative digital approach

roduction levels in the poultry
industry are driven by consumer
demand, but ensuring the entire
chain of stakeholders works
together successfully to ensure
the right product is delivered at
the right time in the most sustainable and
cost-efficient manner, can be difficult.

Geneticists, feed producers, breeder
farms, hatcheries, poultry farms, process-
ing plants or distributors, there are a lot
of parties involved in meeting retail cus-
tomers’ - whether a supermarket or fast-
food outlet - appetite for chicken. They
all have something to add to the process

We see much more potential and applica-
tions for phytogenics, and also phycogen-
ics, to develop new solutions, not just as
AGP alternatives, but in general to better
support the performance, health and wel-
fare of animals.

B Any plans to search for new plants
or develop extraction technolo-
gies to deliver more potent plant
extracts?

Dr Stéphanie Ladirat: This is actually
quite important for us. We try to select
the optimal production technology for
every solution we develop. For instance,
micro encapsulation, granulation, fer-
mentation or adsorption can be used to
increase the stability of molecules, to
control physical properties (dust, irrita-
tion, odour, caking...) and/or to guaran-
tee the adequate release of our products.
In the future, we would like to continue
to develop new technologies to bring the
right ingredients and the right effects for
the animals. We foresee some interesting
innovations in that space.

B On the production side, what are
your actions that contribute to sus-
tainable industry?

Ewenn Helary: There is now a call for
more urgency on sustainability; our gen-
eration needs to produce things in a way
that do not use resources that cannot be
replaced and that do not damage the envi-
ronment. Moreover, to make it acceptable
for every stakeholder, from farm to fork,
we need to target superior ecological sus-
tainability in combination with sound
economic viability. This is also one of
the reasons why we’ve decided to work
with phytogenics and phycogenics and
we are of course paying much attention to
our supply chain. Last but not least, we
try to apply the same philosophy to our
business discussions, and always try to
favour decisions that create long-lasting
customer relationships. m

Kristof Mertens, Global
Business Development
Evonik PLF /Porphyrio®
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but are all too often working in their own
“silo” and not seeing the bigger picture.

Working together

Several global megatrends - includ-
ing an increasing population with more
buying power; a greater demand for
meat (especially poultry); the need for
improvements in resource efficiency
and sustainability; and the growth in Big
Data, Internet of Things and new analyt-
ics technologies - are playing their part
in how the industry develops.

The entire value chain is under escalat-
ing pressure to increase sustainability,
quality, traceability and improve effi-
ciency and welfare standards, all while
being free of antimicrobial growth pro-
moters (AGPs) and complying with
stricter standards and regulations across

the globe.

Meeting all of these demands, simulta-
neously, is not something one company,
or even one silo of companies, can do
on its own. It will require the adoption
of new technologies and business mod-
els and will involve solving connectivity
and security issues around data usage.
Communicating more efficiently and
sharing data appropriately is an impor-
tant next st ep. The right partners along
the production chain - from genetics to
feed, hatchery, farming and processing,
need to be involved at the right time. No
one wants to see a nutritionist if day-old
chicks aren’t in the condition expected,
they want the veterinarian, for instance,
or want to talk to the hatchery that sup-
plied the day-old chick. This approach,
which combines decades of expertise
with connectivity for data, data shar-
ing protocols and intelligent software

algorithms, fits in under the umbrella of
‘Precision Livestock Farming’ (PLF).

The livestock market is ready to take
the leap forwards and adopt PLF at the
core of the business process. This was
proven by recent developments in the
beef sector, where one of the world’s larg-
est animal health companies, recently
purchased a PLF startup, Performance
Livestock Analytics (PLA). It is believed
that this acquisition will drive significant
additional investment in the sector and
improve growth.

Cooperative platforms for data

To ensure the value chain can meet the
trajectory for product delivery on time
and at the product target weight or size
and consistency, information must be
shared effectively. There is a lot of data
available across the poultry supply chain,
but it is not currently accessible to every-
one who needs it at the right time. It is
important for stakeholders to know what
data they require, whether it is available
and how it can best be used to optimize
their stage of the production process.

Data is a central resource for future
improvements, but it cannot solve everyt
hing. More than 50% of the information
required can’t be measured yet. This
includes what is happening in the gut of
each individual chicken, each chicken’s
exact temperature and its bodyweight
for example. These issues, and whether
they require attention, are largely down
to expert knowledge and experience,
built on the data that is measurable. This
approach works best when everyone,
from climate specialists working on the
environmental conditions, to the nutri-
tion experts working on gut health to the
veterinarians focused on general health
and all the other experts maximize their
impacts by combining their efforts.

It would be great to break down the silo

thinking and instead collaborate, improve
offerings, and integrate poultry farming
production to bring all the pieces of the
puzzle together in one place. This can be
achieved with a collaborative platform for
the poultry industry to harvest the value
hidden in data streams and optimize the
production. Now is the time to start.

Intelligent poultry production
software as the starting point in this
journey

Porphyrio® is the new standard for cloud-
based data management systems for the
poultry industry. It adopts a three-step
approach - monitor daily production,
predict flock performance and plan pro-
duction output. This enables optimized
poultry production along the complete
value chain.

Following an animal-centric approach,
Porphyrio® supports daily poultry pro-
duction management using big data,
biostatistics and scientific self-learn-
ing algorithms. A variety of customiz-
able software solutions offered by Evonik
improve poultry production and product
quality through holistic monitoring of
parameters that matter and a smart early
warning system which provides notifica-
tions as problems arise. Porphyrio® opti-
mizes planning based on accurate pre-
dictions and allows stakeholders to take
right decisions at the right time to maxi-
mize return on investment.

Overall, Porphyrio® embraces compa-
nies’ digitalization strategies to improve
production efficiency and increase profit-
ability of poultry operations.

Porphyrio® is the digital pillar of Evonik’s
PLF concept. The PLF system house
combines science, expert knowledge,
intelligent software and connectivity into
a comprehensive solution for poultry pro-
duction, with a focus on animal nutrition,
animal health and animal farming. m
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Common problems in poultry liver
health and mycotoxin risk

Michele Muccio (Regional Product Manager — Mycotoxin
Risk Management, BIOMIN Asia Pacific) and Gangga
Widyanugraha (Regional Tchnical Manager — Poultry,

BIOMIN Asia Pacific)

The liver — a vital organ with
numerous functions

The liver has various functions in diges-
tion, metabolism and absorption, for
example, metabolism of chemicals,
absorption of protein, digestion of fat,
metabolism of carbohydrate and absorp-
tion of vitamins. Almost all chemi-
cals, including toxin components in the
feed and chemical compounds in medi-
cine are also metabolized and detoxi-
fied by the liver. All amino acids that are
absorbed by the intestinal tract move to
other organs through the portal vein in
the liver, and catabolism of excess amino
acids, uric acid formation from ammonia
and albumin formation are also a major
event occurring in the liver. As glyco-
gen, an intermediate metabolite of carbo-
hydrate, is synthesized and stored in the
liver, it plays a major role in glycogenesis
together with the pancreas. Fat soluble
vitamins are also absorbed and stored in
the liver. Erythropoiesis, the production
of red blood cells, is also an important
function of the liver. The liver thus per-
forms numerous functions to maintain a
proper body system, but poultry in mod-
ern production systems are facing a lot of
challenges that threaten liver health.

Is the liver color revealing a healthy
status?

Although the liver has so many essen-
tial functions for bird health, yet “phys-
iologically normal” liver are rarely seen
in field conditions because of frequent
medication and exposure to toxic mate-
rials from the feed and the environment.
Observation of liver color is the easiest
and most reliable way to evaluate liver
health. The liver could show various
colors according to age, fat deposition,
necrosis caused by viral infection, yolk
absorption at an early stage and various
other factors. Basically liver color obser-
vation should be done with a fresh sam-
ple within 30 minutes post mortem. Color

changes in the liver could occur post
mortem due to movement of red blood
cell by force of gravity.

A healthy liver shows a yellow color until
8 to 10 days of age because of yolk con-
tent absorption (see Figure 1), but gradu-
ally changes to a brown color with age.
Here then, a yellowish brown color would
be regarded as an abnormal color of the
liver, but it does not always means patho-
logical conditions that require treatment.

- il =P
Figure 1. Liver with yellow color in 4 day-old
chick

Common diseases of the liver

Many of infectious and non-infectious
factors could cause pathological changes
in the liver, resulting in negative effects
that impact the normal function of the
liver.

1) Hepatitis E Virus infection

Avian Hepatitis E Virus (aHEV) is an
infectious viral agent associated with big
liver and spleen (BLS) disease and hep-
atitis-splenomegaly syndrome (HSS) (see

with non-specific inflammation and amyloido-
sts by aHEV infection

Gangga Widyanugraha

Figure 2). It causes egg production drop
in layer and breeder flocks with 1-5%
mortality, and shows hepatic amyloido-
sis lesion in histopathological observa-
tion. As aHEV is genetically related to
the human Hepatitis E Virus, several
studies showed the possibility of cross-
species infection between poultry and
humans. aHEV infection usually occurs
only during the laying period of layers
and breeders.

2) Fowl Adenovirus infection

Fowl Adenovirus (FAdV) infection
is emerging problem in many of the
Asian countries, causing serious eco-
nomic losses in countries where a com-
mercial vaccine is not available. All 12
serotypes of FAdV can cause Inclusion
Body Hepatitis (IBH), but the serotype
4 virus also results in hydropericar-
dium lesions together with IBH, and it is
called Hydropericardium and Hepatitis
Syndrome (HHS) (see Figure 3). Besides
hepatic and cardiac lesions, FAdV infec-
tion shows pale and swollen kidneys,
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atrophy of immune organs and pinpoint
white foci in the pancreas upon necropsy.
It usually occurs in birds younger than 5
weeks of age, and is commonly spread by
both horizontal and vertical transmission.

Figure 3. Various gross lesions observed in
lowl Adenovirus infection

Hydropericardium (FAdV-4)

As all immunosuppressive agents or situ-
ations appear to facilitate FAdV in pro-
ducing clinical signs and mortality, the
prevention of infectious immunosuppres-
sive diseases (such as Chicken Anemia
Virus, Infectious Bursal Disease), the
reduction of stress, and the removal of
risks from mycotoxins in feed are very
important ways to reduce economic

losses from FAdV.
3) Fatty Liver Hemorrhagic Syndrome

Fatty Liver Hemorrhagic Syndrome
(FLHS) is a metabolic disease com-
monly occurred in long-lived birds such
as breeders and layers. Lipogenesis and
secretion of lipoproteins are natural met-
abolic functions of the liver for accumu-
lation of energy, and these are controlled
by estrogen. FLHS occurs when the accu-
mulation of fat in the liver is increased
beyond its storing capacity, and it some-

times causes hepatic rupture and bleed-
ing (see Figure 4). It is commonly seen
in overweight birds during the laying
cycle, and causes egg production drops
with low mortality. High energy diets
with high calorie/protein ratio, low cal-
cium consumption, stress and mycotox-
ins are common predisposing factors that
can facilitate the occurrence of FLHS. As
a color change to yellow is an early sign
of FLHS, regular monitoring during nec-
ropsy is recommended to detect the early
phase of fatty liver.

Figure 4. Common gross lesions observed in
birds with latty Liver Hemorrhagic Syndrome

Fatty and necrotic changes in the liver of a 40
week-old broiler breeder

)
Hepatic rupture from FLHS in a 43 week-old
layer

4) Fatty Liver and Kidney Syndrome
Fatty Liver and Kidney Syndrome (FLKS)

is caused by biotin deficiency at an early
age, of younger than 2 weeks. Biotin, also
known as Vitamin H or B7, is an essen-
tial vitamin that is important for skin for-
mation and maintenance. Biotin defi-
ciency in young birds causes low mortal-
ity (<2%) with skin disorders and hepatic
lesions (see Figure 5). Biotin supplemen-
tation is a treatment option that shows
good prognosis.

Figure 5. Hepatic lesions in a 4 day-old bird
with Fatty Liver and Kidney Syndrome

5) Fowl Typhoid

Fowl Typhoid (FT) is a systemic bacterial
disease caused by Salmonella enterica
serovar gallinarum (SG). The outbreak of
FT is characterized by sudden increased
mortality with swollen liver and spleen
(see Figure 6). Antibiotic therapy can
contribute to controlling mortality, but
re-occurrence is very common. Live vac-
cines and insect (poultry mite) control is
recommended for prevention.

Wi
Ieh :
Figure 6. Swollen and necrotic liver and spleen
in a bird infected with Salmonella gallinarum

6) Side effects from bacterins

Some inactivated vaccines, and even LPS
(lipopolysaccharides) or more commonly
known as endotoxins from Gram-negative
bacteria also cause liver damage with
hemorrhage (see Figure 7). The addi-
tional step of removing LPS at the vac-
cine manufacturing site is highly recom-
mended to minimize these side effects.

Figure 7. Petechial hemorrhage in liver
observed in a layer bird vaccinated with an
inactivated L. coli vaccine

7) Others

Bacterial infections, including
Campylobacter hepatica and Pasteurella
muliocida  also cause pathological

changes in the liver.

Mycotoxin risks in poultry
production

Mycotoxicoses is the general term used
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for toxic diseases caused by ingestion,
inhalation, or direct contact of feed con-
taminated with one or more mycotoxins.
The mechanisms of mycotoxin toxicity
are not fully understood due to the diver-
sity in their chemical structures and tar-
get organs. Most mycotoxins can cause
lipid peroxidation, damage of mem-
brane structures and their functions,
and induce apoptosis leading to cellular
necrosis in various organs. Mycotoxins
may cause immunosuppression, hepa-
totoxicity, nephrotoxicity, neurotoxicity,
and even genotoxicity.

1) Aflatoxin toxicity and liver health

Aflatoxins are known to have a hepato-
toxic effect in poultry and also a hepato-
carcinogenic effect in exposed animals.
The most common pathological lesions
associated with aflatoxicosis in poultry
are found in the liver, lymphoid organs,
and testes, often occurring over a period
of chronic exposure. In acute-subacute
aflatoxicosis, the liver appears enlarged,
pale yellow in color, friable, and usu-
ally the gall bladder is also enlarged and
filled with bile (see Figure 8). The pan-
creas is usually small and depigmented
and there could be hemorrhages on sub-
cutaneous tissue and muscles. In chronic
aflatoxicosis, the liver is small, firm, and

rounded. Sometimes this organ is very
small, rounded, and rubbery, and often
complicated with ascites and hydroperi-
cardium. The other consistent lesions in
aflatoxicosis can be found in the bursa
of Fabricius, thymus, and spleen, all of
which appear smaller than normal. In
male parent stock breeder birds, the size
of the testes could also be significantly
reduced.

The metabolic pathway of aflatoxins
could be different. Aflatoxin B1 can enter
the cell and be metabolized via mono-

Mycofix”®

Absolute

Figure 8. Enlarged and pale yellowish liver
with yellow nodules observed in birds fed with
aflatoxin contaminated feed. Aflatoxins were
detected in the feed at 153 ppb and 458 ppb
respectively.

oxygenases in the endoplasmic reticu-
lum to hydroxylated metabolites, which
are further metabolized to glucuronide
and sulfate conjugates. Or it can be oxi-
dized to a reactive epoxide state, which
undergoes spontaneous hydrolysis to
AFB1-8,9-dihydrodiol and bind to pro-
teins, resulting in cytotoxicity. The epox-
ide version can react with DNA or pro-
tein, or be detoxified by an inducible glu-
tathione S-transferase to the glutathione
(GSH)-conjugate. Both the DNA adduct
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and the protein adducts have proven use-
ful as biomarkers in humans and labora-
tory animals (see Figure 9).

2) Mycotoxin Survey of Asia 2020

The prevalence of aflatoxins in Asia
(including Oceania) in 2020 was a 25%
contamination rate of total samples, but
if we break this down per country to show
various percentages of aflatoxin contami-
nation, we have in alphabetical order, the
following results — Australia (4%), China
(17%), India (77%), Indonesia (69%),
Japan (0%), Malaysia (4%), New Zealand
(14%), Philippines (75%), Taiwan (8%)
and Thailand (47%) — therefore, proper
mycotoxin deactivation is required to
protect animals from the negative effects
of mycotoxins, and especially aflatoxins,
which is the most toxic of all mycotoxins
(see Figure 10).

3) Mycotoxin risk management for

Figure 9. Metabolic pathway of aflatoxins
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Figure 10. Mycotoxin survey results in Asia from January to December 2020

Asia Report, 2020
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the feed, but also crucial to protect the &
liver and support the immune function of 0
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poultry flocks throughout Asia. m

Accurate Weighing — A Valuable
Tool to Track Flock Progress and
Development

By: Dr. Alvin Arucan, Regional Technical Manager,

Cobb-Vantress, Asia

here are many ways to track the
progress and development of
today’s modern broiler breeders.
Breast development or flesh scor-
ing, signs of sexual development,
and fat scoring are a few methods.
However, one of the easiest and practical
ways to track flock progress is evaluat-
ing body weight trends by regular weigh-
ing. Following the body weight standard
as recommended by the breeding com-
pany is key to productive and persis-

tent flock performance. Tracking a flock’s
body weight will provide data to make
decisions for long term and consistent
performance.

Weighing Technique

Weighing should be done weekly and
accurately with a consistent sampling
procedure. On the day of chick arrival,
day 7 and day 14, bulk weighing can be
done. At this age, a minimum of 2% of
the population should be weighed. For

bulk weighing, a platform electronic
scale can be used with sufficient space to
weigh a group of 5 to 10 birds.

Once the flock reaches 3 weeks of age,
it is recommended to weigh individual
birds and increase the sample size to 3 to
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5% of the population. Weigh birds from
three different locations (front, middle,
back) of each house to make the sample
more representative of the flock.

To increase accuracy of the sampling, use
a catching pen, do not randomly pick up
and weigh birds, and do not force birds
into the pen. Forcing birds into the pen
may result in more underweight birds in
the pen as heavier birds are more reluc-
tant to move. Open the catching pen
and allow the birds to walk into the pen.
Weigh every bird individually inside the
catch pen, including small birds, and do
not reject any weights, except for sexing
errors. After each bird is weighed, release
the bird into the house. Continue weigh-
ing until the pen is empty. Record each
weight and calculate the average weight
as well as the flock weight distribution.

Rearing - It is best to weigh the flocks at
the same time of the week and the same
hour of the day. The best option is to mea-
sure dry weight by weighing the flock on
the off-feed day of a skip-a-day feeding
program or before feeding if it’s an every-
day feeding program. In some cases where
weighing before feeding is not possible,
weighing can be done 6 hours or more
after the feed clean-up. During rearing,
knowing the flock’s body weight is very
crucial as feed management decisions
will be based on weights. This will deter-
mine the feed amount needed on the fol-
lowing days/weeks, and whether it should
be maintained or increased. Inaccurate
weighing may cause the flocks to be off
the target weight which would eventually
jeopardize the flock performance.

Transfer - Body weight is critical dur-
ing pullet transfer. Birds should not lose
weight. To monitor any weight loss, mark a
portion of the flock, usually 1%, depend-
ing on the size of the flock, to be weighed
before and after the transfer. Weigh the
marked birds a few hours before transfer
and 4 to 5 days after transfer.

Production — Switch to an everyday
feeding program at around 21 weeks
of age. This is necessary as the matur-
ing pullets require a consistent nutri-
ent intake to support their reproductive
development and maturation. At this
time, body weights should be measured
in the afternoons or at least 6 hours after
feed clean-up. Weights should be mea-
sured weekly until 45 weeks of age, after
which, weighing can be done every other
week especially if the flock has good pro-
duction persistency.

Males — Large variations in male weights
are quite common due to higher activ-

ity levels and smaller populations, rela-
tive to the females. It is crucial to have
a good representative sample from differ-
ent locations. If spiking is done, mark all
spike males and weigh only the primary
males (around 3% of the population).

Critical weighing times

Feed amount allocations during rear-
ing are based on measured body weight,
while during laying they are also based on
egg production and egg weight. Correct
feed amounts can only be determined
if the body weight is measured accu-
rately every week. Palpation of fat pad or
abdominal fat from 25 weeks to peak pro-
duction can be an additional indicator for
feed allocation adjustments.

There are some points in rearing where
body weights can be considered criti-
cal. Achieving the target body weight at
day 7 (four times the initial chick weight)
is essential for proper growth and early
uniformity. The accurate 7-day weight
can indicate whether brooding needs to
be extended, as well as when the feed
restriction should start. Beginning of
day 7 should be chicks’ day of hatch.
However, if the chicks were shipped and
travelled, arrival at the farm should be
considered as day 1.

The 4-week body weight can be an indi-
cation of the quality of management and
nutrition. A good 4-week body weight is
the foundation for frame development
and flock uniformity.

From week 16 to 20, females need
to increase body weight by minimum
36% to gain enough breast conforma-
tion (fleshing) and fat reserve in prepa-
ration for light stimulation. From onset
of lay to peak production, the flock
should increase 19 to 20% in body
weight. Weight gain after peak produc-
tion should be slower for better produc-
tion persistency.

Accurate body weight is considered one
of the factors determining the peak feed
amount and feed reduction amounts.
Every flock is slightly different, plus
local conditions and management expe-
rience can influence decisions on feed
allocation amounts. However, in general,
the feed amount should be reduced from
the peak amount by 6 to 10% over the
period of several weeks.

Weighing Equipment

Accurate weighing data can only be
achieved using reliable and calibrated
equipment. Scale calibration should be
done regularly. Consult the manufacturer
for calibration frequency.

Conventional  suspended or hang-
ing scales — It must have a capacity of
5 kg £ 20 g increments. With conven-
tional mechanical and dial scales, the
data input as well as the calculation are
manual.

Electronic suspended scales — This will
record and store weights to the nearest
gram, calculate an average weight, dis-
play histograms and have the capability
to print out results.

Digital Scales — They are normally used
to weigh young chicks individually or in
groups. To weigh chicks up to 7 days of
age, digital scales need to have a capac-
ity of 1 kg.

Analyzing the data

After each weekly weighing, plot and
analyze the data as soon as possible.
Plotting the data into weight and uni-
formity graphs can help track the devel-
opment of the flock. If the flock body
weight and uniformity are not accord-
ing to the standard, investigate immedi-
ately to determine any issues. Possible
causes can include disease, over density,
lack of feeder space, and feed and water
problems. Finally, if the weighing results
are inconsistent or not according to the
expected results, it is better to repeat the
weighing process before deciding on feed
allowances and adjustments. m

A digital scale can collect and store data,
(‘alcu/ale averages and standard deviations,
and create hzstow ‘am plots of the data.

-:ﬁ}‘}‘

Digital scales can be used to weigh groups of
chicks and should have a capacity of 1Kg.
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Effect of zinc on intestinal health

of poultry

Introduction

Zinc requirement of poultry is defined
according to specific criteria, related to
growth, bone composition, or immune
function and could vary according to the
criteria  considered. Supplementation
practice with inorganic salts or chelated
form aims to satisfy animal’s needs on top
of the zinc contained in feedstuffs. While
little is to be expected on animal health
from usual sources of zinc added on top of
requirement, the use of potentiated zinc
oxide has shown positive effects on gut
microbes and intestinal health parame-
ters. Data obtained in necrotic enteritis
challenge conditions with a potentiated
zinc oxide demonstrated a source-related
effect on growth, mortality and intestinal
lesion score.

These results are supporting the use of
this novel zinc oxide form to improve
intestinal health and to manage necrotic
enteritis in poultry.

Zinc requirements of poultry

Zinc (Zn) is an essential nutrient in poul-
try for gene expression, cellular replica-
tion, stabilization of proteins, hormones
structures... It is also crucial for bone
growth through alkaline phosphatase and
collagenase. It plays a major role in the
body as a constituent or a cofactor of 300
enzymes involved in the synthesis or deg-
radations of lipids, proteins and nucleic
acids. Zn is also essential for the immune
function.

Zn naturally occurs in plants used in
poultry nutrition, but its concentration
is very variable, even within the same
species. Zinc amount in raw materials is
often too low to satisfy the animal require-
ments, and some antinutritional factors
like phytate can decrease its bioavail-
ability. Therefore, Zn is usually supple-
mented in premix to reach total dietary
levels comprised between 60 to 150 ppm.
As requirements from different institutes
vary from 40 to 80 ppm Zn added on top
of plant-born Zn (evaluated between 20
and 40 ppm Zn), feed levels often exceed
animal needs and avoid zinc deficiency.

Zinc levels and sources for optimal
body function

Despite adequate levels are fed to poul-
try, some publications and industry prac-

David Mathé, ANIMINE

tices are reporting benefits on skin (skin
lesions or dermatitis) and carcass quality
when using non commodity zinc sources.
Considering the usual zinc levels in
feeds, these effects can be explained by
a low bioavailability of native zinc and/
or added zinc. It is also hypothesized that
the animal requirement can be increased
in case of environmental challenge as
heat stress or disease challenge. We
might then expect that zinc sources with
high bioavailability would better serve
the animal demand in such cases.

The development of a new potentiated
zinc oxide (HiZox®) resulted in a prod-
uct with superior physico-chemical prop-
erties. When compared with other zinc
oxide sources and zinc sulfate, this new
form of zinc showed significant higher
Relative Biological Values (RBV) in a
state-of-the art experiment conducted at
INRA. This experiment highlighted the
huge variation on RBV values of zinc
oxide, ranging from 66 % for the lowest
and 105% for HiZox® on tibia Zn con-
centration (Figurel).

Figure 1. Relative Biological Value
(RBV) of four zinc sources

(Narcy et al. 2015)
RBVZn,% | RBVZn,%
Bone Plasma

* ZnS0,, H,0 100° 1008
e Potentiated

Zn0 (HiZox®) 1052 1262
e7Zn0 1 66.1° 84.1b
*Zn0 2 92.0° 83.5°

Feeding animal such source of highly
bioavailable zinc would result in higher
Zn supply to the animal and optimize
body function related to zinc status.

Source-specific effect of zinc on
intestinal health

The antibacterial effect of pharmacologi-
cal dosage of zinc oxide is well known by
pig nutritionists but not by poultry nutri-
tionists, because of the toxicity it will
induce to avian species at levels above

500 to 1000 ppm in the feed.

The concept of potentiated zinc oxide,
with an increased surface area, has
proven to be more antibacterial than
regular zinc oxide products. Its supe-
rior effectiveness has been demonstrated
on Escherichia coli (Vahjen et al, 2012),

'
Salmonella enteritidis and typhimurium
and Clostridium perfringens species in in
vitro experiments.

Considering the effect of potentiated
zinc oxide on Clostridium perfringens, its
effect on necrotic enteritis was investi-
gated in a broiler challenge experiment
at Southern Poultry Research in the USA.

The trial consisted of 72 cages starting
with 8 chicks each. They were divided in
3 groups of 24 cages: one group fed with
80 ppm of Zn from zinc sulfate (ZnS04)
and the others with Zn from potentiated
zine oxide (ZnO) source (HiZox®), at 80
ppm or at 120 ppm. Then, each group
was subdivided in 3 groups of 8 cages:
non-challenged birds, challenged birds
with non-medicated feed and challenged
birds with virginiamycin at 20 ppm. On
day of trial (DOT) 14, all the broilers were
orally inoculated with ~5,000 oocysts of
E. maxima. On DOTs 19, 20 and 21, ani-
mals of challenged groups were given a
broth culture of C. perfringens ~108 cfu/
mL. Growth performance per cage was
recorded on DOT 0, 14, 21 and 28. On
DOT 21, 3 birds from each cage were
sacrificed and examined for the degree
of presence of necrotic enteritis lesions,
from O (normal) to 3 (sloughed and blood

small intestine mucosa).

Concerning the growth performance,
the differences were essentially related
to challenge and to medicated feed: on
DOT 28, non-challenged birds and chal-
lenged birds fed virginiamycin had the
highest bodyweight and the lowest feed
conversion ratio, compared to challenged
birds with non-medicated feed. For the
necrotic enteritis intestinal scoring, scor-
ing of challenged broilers fed 120 ppm of
Zn from HiZox® was numerically (non-
medicated feed, 0.7 vs 0.8-0.9) or sig-
nificantly (medicated feed, 0.5 vs 0.8)
lower. Mortality decreased in groups fed
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HiZox®, numerically (80 ppm of Zn) or
significantly (120 ppm of Zn), compared
to groups fed ZnSO4 (Figures 2 and 3).

Figure 2. Necrotic enteritis lesion
score of challenged broiler
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Figure 3. Mortality of necrotic
enteritis challenged broilers
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In another experiment in Thailand, using
coccidial and C. perfringens challenge
as well, potentiated zinc oxide was com-
pared with standard zinc oxide in broil-
ers. 45 ppm added Zn from standard ZnO
was compared to the same Zn level added
or 75 and 105 ppm from potentiated zinc
oxide (HiZox®). The use of HiZox®
improved numerically (at same dose) or
significantly (at higher dose) the lesion
score. The bacterial count was signifi-
cantly lower with 75 ppm and 105 ppm of
HiZox® compared to the other treatments

(Figures 4 and 5)

These two experiments tended to indi-
cate a zinc source and a zinc level effect
on the severity of NE lesions as well
as on the NE consequences on broiler
performance.

Recent field investigations on E. coli out-
break on laying hens showing a reduc-
tion of birds’ mortality, is confirming the
potential of such novel zinc source to
attenuate bacterial challenges in poultry.

Figure 4. C. perfringens intestinal
count of challenged broilers

3.5
p<0,01
3.0
a a
2.5
= 20
5 b b
=2 1.5
)
1.0
0.5
0
Zn0 HiZox  HiZox HiZox
45 45 75 105

Figure 5. Necrotic enteritis lesion
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Another experiment conducted in Iran
at Tehran University looked at the effect
of this innovative zinc oxide source in
heat stressed broilers. Basal corn-soy-
bean meal diets were formulated and
supplemented with 100 ppm of zinc
from standard ZnO or with a HiZox®, at
75 ppm, 100 or 125 ppm. The potenti-
ated ZnO tended to reduce the number
of dead birds (2,5% to 3% depending on
treatment) in comparison with the stan-
dard ZnO. The skin resistance was also
improved in groups fed the potentiated
ZnO as shown in the Figure 6.

Figure 6. Skin resistance of
broilers under heat stress
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The effect of the potentiated zinc oxide
has also been investigated in a high den-
sity challenge at the University of Putra
Malaysia. In this study, experimental
diets were supplemented with 60 ppm of
zinc from ZnSO, and three doses of zinc
from the potentiated zinc source (HiZox®:
60, 90 and 120 ppm).

The potentiated ZnO at 60 ppm signifi-
cantly improved feed conversion ratios
and weight gains of broilers raised in
high density during the starter period
(d1-21), compared to ZnSO, at the same
dosage. In addition, increasing the sup-
plementation level of the potentiated
Zn0 numerically increased growth per-
formance (Figure 7).

Figure 7. Weight gain of broilers
raised in high density (1-21 days)
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Conclusion

Despite some discrepancies appears in
zinc poultry requirements throughout ref-
erences publications, the practical levels
used by the industry seemed to be well
over animal needs, avoiding deficien-
cies. The quality of the zinc sources used
might be questioned as it is well estab-
lished now that all sources do not have
the same bioavailability.

The arrival on the market of an innova-
tive potentiated zinc oxide, HiZox® is a
way to secure zinc supply in poultry. For
the first time in the feed industry, a zinc
oxide source HiZox® has shown unique
antibacterial properties. Studies in poul-
try revealed an interesting potential to
alleviate the consequences of necrotic
enteritis as well as management and envi-
ronmental challenges like heat stress or
high stocking density. The use of this new
zine source will advantageously replace
any zinc source in the feed while improv-
ing animal condition under challenge. m
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RISE® Platform: Certainty through
science to combat (myco) toxin

related stress

An effective mycotoxin mitigation program is about
science — not luck or probability.

Transforming the way to measure
‘toxin related stress’

* Missing the obvious

Although field surveys and feed risk
assessment are valuable tools, their real
usefulness (when applied in isolation)
remains highly questionable, since they
lack vital information with regards to the
true exposure of animals to mycotoxins.

Feed sampling is problematic. Nearly
90% of the error comes from the sam-
pling itself whereas, only ~ 10% is due
to analytical error. Everyone is aware of
‘hotspots’ during feed sampling. Also,
routine feed sampling does not deter-
mine masked and emerging mycotoxins.
Both limitations can lead to high under-

RISE® Platform: 1ASovidonnuud funisdanas
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estimation of the true risk of mycotoxins
to animals.

¢ True Exposure Mycotoxins in Blood

Innovad®, in collaboration with the
University of Ghent, Belgium have con-
ducted research that validated the detec-
tion of 36 mycotoxins, and their trans-
formed phase I and II metabolites, in the
bloodstream using state-of-the-art chro-
matography and mass spectrometry tech-
niques. This validated methodology has
been used to develop Myco-Marker®.
Myco-Marker® is a user-friendly service
that offers the possibility to measure for
the first time the true exposure combining
the feed and blood analysis and evaluate
their impact on animal health and per-
formance. Myco-Marker®, via a unique
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holistic approach, combines feed and
blood LC-MS/MS analyses with the ani-
mal’s health status. An extremely easy,
cheap and user-friendly sampling system
has been developed for field application.
The system requires no plasma separa-
tion, special procedures, and tubes. No
import restrictions apply, and samples
can be received from all over the world.

The introduction of Myco-Marker® con-
cept immediately grabbed attention
worldwide, as the industry is eager to
get a better grasp on the risk and eco-
nomic impact of mycotoxins on farms.
Myco-Marker® fills a gap by supporting
producers and veterinarians in identify-
ing the problems and in their strategy to
mitigate the situation. The service has
already been introduced to specific cli-
ents and it is clear how it can contribute
to each individual operation.
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¢ RISE® in action on Asia farms

3

Figure 1. Number of detected
mycotoxins in each farm using
Myco-Marker®

nwA 1. Sruousliauovansy
onisosnwulu 1 dogwlasls
inalulag Myco-Marker®

Worklng w1th producers and veterinarians
in various parts of Asia and after analyz-
ing >160 blood samples from these coun-
tries, Innovad® have been able to iden-
tify the nature of mycotoxin problems and
recommend strategies for a number of dif-
ferent farms. This data clearly shows the
benefits of the Myco-Marker® diagnostic
test over standard feed analysis. Based
on the results for feed alone, it might be
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concluded that the risks are relatively
low/moderate. However, by also mea-
suring mycotoxins in blood the overall
risk can change quite dramatically. For
example, approximately in 80% of the
studied farms, mycotoxins risk level was
increased after Myco-Marker® service.
Furthermore, it deserves to be mentioned
that all analysed animals had exposure
to three or more mycotoxins at the same
time and exposure to five or more myco-
toxins were detected in approximately
fifty per cent of the cases (Fig. 1). This is
of concern as the co-exposure to different
mycotoxins have a synergistic or addi-
tive negative toxic effect. On the other
hand, emerging mycotoxins as enniatins
and Alternaria mycotoxins as tenuazonic
acid were the predominant mycotoxins.
This means that if only the well-known
mycotoxins (deoxynivalenol, aflatoxins,
fumonisins and zearalenone) are con-
trolled, most of the mycotoxin risk will
be omitted. Therefore, Myco-Marker®
in all these cases, enabled Innovad, via
the power of an overall risk assessment,
to evaluate the true impact of mycotox-
ins and proceed to a more informed deci-
sion with regards to mitigation strategies
and appropriate dosing. Something that
otherwise, namely, based solely on feed
risk assessment, would had been highly
underestimated and overlooked. This
could have huge financial consequences
for the producer.
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In need of more than (myco)toxin
binders

No doubt, mycotoxins present one of the
biggest issues in modern animal farming.
Recent evidence suggests that even low
levels of multiple mycotoxins, under long-
term field exposure, can impact the ani-
mal performance and health. This nega-
tive, synergistic impact is exacerbated
when combined with other stress factors,
typically seen in real farming production,
such as climatic conditions, stock density,
poor quality of feed, low level of (subclini-
cal) infections etc. To contextualise: the
cumulative impact of the long-term expo-
sure to several mycotoxins (even at low
level) in the same farm, may be completely
different between winter and summer. We
thus, miss the bigger picture. That means
we are in need of comprehensive technol-
ogies, with multiple modes of action and
proven efficacy in vivo. Comprehensive
technologies that can help the animal
confront several stress factors under the
prism of a concomitant mycotoxin expo-
sure, even if the latter is considered low.
As such, Escent® S is a pioneering tech-
nology that helps animals cope with both
abiotic and biotic stressors via a multifac-
eted, holistic approach. In vivo data back-
up the five modes of action Escent® S:

¢ Prevention against oxidative stress

e Support of the liver and kidney
functions
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e Stimulation of the animal’s immunity

e Triggering biotransformation processes
within the liver and detoxification

¢ Adsorption and binding of polar (water
soluble) toxins

Reducing systemic exposure to
mycotoxins

Previous in vitro testing has proven
the great ability of Escent® S to bind a
great number of mycotoxins. However,
in vitro results do not warrant an equal
level of efficacy in vivo. For this reason,
Innnovad® evaluated in vivo the detoxi-
fication efficacy of Escent® S, with very
promising results. The research revealed
that Escent® S exerted a significant
detoxifying ability and reduced the sys-
temic exposure of multiple mycotox-
ins in both species. Although the find-
ings themselves are particularly impor-
tant, the real breakthrough has been the
shift away from a simplistic toxin bind-
ing approach. To this, under the Escent®
S treatment even non-polar mycotox-
ins (like zearalenone) were systemically
reduced. The evaluation of commercial
technologies against several mycotoxins
and their in vivo detoxification efficacy,
thus, remains key.

A comprehensive stress manage-
ment program

RISE® offers for the first time, the abil-
ity to a) measure the true animal expo-
sure to mycotoxins and b) evaluate
their direct impact on animal health
and performance. RISE® empowers the
Innovad® mycotoxin experts to optimize
the application of the pioneering miti-
gation Escent® S technology. The use of
Escent® S will enable animals to cope
with both abiotic and biotic stress via its
multi-active, holistic approach. Choose
science. W
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Flg. 2 (@) Mean high resolution mass spectrometry (HRMS) peak area-time curves (+SD) of
deoxynivalenol-sulphate (DON-S) and, (b) Mean concentration—time curves (+SD) of AFB1 in
plasma of broiler chickens after oral administration of a bolus of DON (5 mg/kg feed), OTA (2.5
mg/kg feed), and AFB1 (20 mg/kg feed) mix, either with the Escent® group, (n = 8, blue curve) or

without (control group, n = 8, orange curve).

awn 2 (a) AN Mean high resolution mass spectrometry (HRMS) peak area-time curves (+SD) Uov
deoxynivalenol-sulphate (DON-S) lla: (b) Mean concentration-time curves (+SD) YoV AFB1 Tuwanau
vovlnidoravonldsu DON (5 un/nn o1K1sdas), OTA (2.5 Un/nn o1K1Sda3), lla: AFBL (20 un/nn
21K15803) 1U3BUIRBUS:K3 VNG Escent® S n = 8, IdUNSWAWN) la:nguAduAURILTASU Escent® S

(n = 8, 1IdunsWadu)

v
o

- gadunazuansiuli®y (@sfiviiasaieile)
. aaUSuasivaIn@eslusiinig

MnuansAnwiouihiifgaifnaatives
Escent® S lunmsiuansfivannidos usoegnsls
Ronu HavesnsduansivannidosluesUfos
nsildifsumiiudsyavsnniiAntusssuusa
&5 Fromauad Suluane Fevinisdne
dszdndarnlunistvaisiuvesndndua
Escent® s Fslinadnsiduiumela lunisdne
fwuin Escent® s fimuanansalunisiiuansity
othditudfy waztheanUTinaEsivanide
silusname vdaanldsuansivanidessauiu
wanewia iluliide warans Fuvdeuluanms
Fuanswanniosuuuiiueg Tnenuhdailungu

NAaaIlAsy Escent® S @unsaanyUsunn a1s
Auwnos1viinliiidn (Wu zearalenone ) Tu
nszuadonadld

aanans:nudosinalulaginasaunau
lla:nsasdonILugn

RISE® Tsunsuitdniatulundausn Tnedl
AuaNTRluNTg a) SnAeudseiifntuass
yesansivanideslufidnd b) Ussidiunansy
*mﬁ?iLﬁmﬁuoﬁaqﬁumwuazﬂszaw%mwmstﬁym
&0 RISE® Faduedesdlofvalifiernames
Suluriaifindszansnmlunisussyndld
malulagvondnine Escent® S lunnssuile
FUANALAREATI9INNINEAM LATNNTAN N
Ingenfedoyanisinynisivenmans m

FEEDZ'LIVESTOCK

43



TECHNICAL CORNER

Mitigating the cytokine storm
induced by Covid-19 and ASF
with natural extracts

THE OUTBREAK OF COVID-19 HAS DEVAS-
TATED THE GLOBAL ECONOMY AND FORCED
people to change their lifestyles. The out-
break is ongoing whilst the numbers of
casualties are rising every day. Alongside
the Covid-19 outbreak in humans, the
hog industry is faced with high mortality
caused by African swine fever, resulting
in heavy economic losses.

Covid-19 is caused by the 2019 novel
coronavirus. Infected people develop
high fever (38°C), cough, difficulty
breathing, lung infection and kidney dys-
function.  Animals infected with ASF
have similar symptoms, for example, high
fever (41-42°C), loss of appetite, panting,
and skin lesions -- cutaneous hyperemia.
Death is primarily caused by a cytokine
storm, which is due to the immune sys-
tem failing to regulate cytokine secre-
tion. This failure induces severe, whole
body inflammation, organ failure and

death. So far, there
is no medication
for acute inflamma- ,
tion. The pdtlents Dr Chotima Pr)()m/)mfl/m
are treated symp- “% Foiia) yait/sey
tomatically with medications to brlng
down inflammation, but this may induce
blood clotting, gastric and peptic ulcers
and impaired kidney function. The use
of natural anti-inflammation treatments
is an interesting option and safe for the
internal organs.

Research suggests that natural extracts
such as capsaicinoid, andrographyto
(curcuminiod), anthocyanin, curcumi-
noid, eugenol and allicin found in chili,
ginger, curcumin, cloves and garlic have
anti-inflammation attributes with less
undesirable effects than antibiotics.

ASF infected hogs have skin lesions
(cutaneous hyperemia). It is necessary to

treat them with ingredients that reinforce
vein strength and flexibility, for example,
polyphenols and hydrolysable tannins
which are commonly found in oranges,
grapes, apples, Indian gooseberry, vege-
tables and fruit.

Presently, PS Nutrition Co Ltd has teamed
up with France’s IDAFEED in developing
highly stable plant extracts that are non-
irritating to users and boost immunity.
The company offers capsaicinoid which
has anti-inflammatory properties, poly-
phenols and flavonoids, for example, gal-
lic acid, catechin, luteolin and gallotan-
noids, which are analogues of vitamin C
and bio-flavonoids. One of the strengths
of natural extracts is that they yield six
times more antioxidants than chemically
synthesized products. Plant extracts pre-
vent cell damage, especially vascular
endothelial cells. This strengthens veins,
preventing them from rupture. They also
bolster collagen regeneration which
has a vital role in cell maintenance and
resistance against viruses. PS Nutrition
is ready to help rescue the hog indus-
try from the viruses currently wreaking
havoc and to assist you with more infor-
mation online. m
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Cobb China Academy resumes, bringing expertise

to 150 Customers

CoBs CHINA RESUMED THE ANNUAL
Cobb China Academy in Shenyang and
Qingdao during the week of October 25,
2021. Cobb experts shared recommenda-
tions with 150 customers from around the
country during the event.

“We are excited to resume our Cobb
China Academy after nearly 2 years of
the pandemic,” said Jackson Wu, senior
manager of technical service and sales
for Cobb China. “As the Cobb flocks have
evolved, so have our management recom-
mendations. We prepared a lot of new
information for the event, including feed-
ing pattern adjustment, gut health, and
cocci control, all of which we hope will
be beneficial to our customers.”

Dr. Youngho Hong, director of technical
service for Cobb Asia-Pacific, joined the
academy via Zoom along with Dr. Magali
Charles, regional veterinarian, and Dr.
Suttisak Boonyoung, nutritionist.

During the event, Cobb China presented
the Cobb Champion Broiler Award to
Tyson Foods China and Cargill Animal
Protein (Anhui), and the Cobb Breeder
Award was presented to Otto & Sons
(Weihai). During 2020, Tyson Foods
China’s broiler flock achieved an EPEF
of 426.5 while Cargill Animal Protein
(Anhui) achieved an EPEF of 413.5.
In sold flock year 2021, Otto & Sons
(Weihai) achieved 151.40 chicks per hen
housed at 65 weeks. m

# % - Qingdao

Garrison Q1 (right), marketing manager at Cobb Asia-Pactfic, presented the Cobb Champion
Award to Mr. Dajun Wang, senior broiler manager at Cargill Animal Protein (Anhui).

Participants at Cobb China Academy in Shenyang.

Poultry farming a new frontier for construction
material business veteran

fter overseeing the construction
of a poultry slaughtering plant,
effluent treatment systems and
a cold storage facility, Nattakan
Yimthim, 36, was convinced
that it was time to start her own
broiler farm.

She sees the poultry business as both
challenging and rewarding. After consid-
ering the pros and cons, she decided to
step out of her comfort zone and take the
plunge.

If T didn’t start early enough, when I got
older, I wouldn’t be able to cope with the
hardship,” she said.

Building a farm

In her previous career, she gained exten-
sive knowledge of construction materi-
als and building techniques, so supervis-
ing the construction of a poultry farm was
easy. Even though it was her first project,
she was able to get it done on time and
without going over budget.

She started with two 16x120x3m houses
made from Scm-thick sandwich wall pan-
els, with a stocking density of 10.4 birds/
sq m for a total of 20,000 birds/house at
a live weight of 2.5 kg/bird. The floor is
slightly sloped from the center on both
sides so that drips from nipple drinkers

Nattakan YVimthim
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and wet manure will not accumulate
under the bedding material. The farm has
Department of Livestock Development
GAP certification and water quality has
been tested.

The construction cost is around 2,500
baht/sq m. Equipment and installa-
tion costs add around 1.25 million baht/
house. She expects to break even with
3-4 years.

The design allows for fast air movement
and optimal air quality to comfort the
birds during the hot summer and mon-

Right: Panya
Boonprasert
discusses with
Nattakan Yimthim
on chick
management

Below: Each

house is fitted

1 with 10 exhaust
Jans. The farm

& uses Isowall

sandwich panels

which insulate the

house against hot

weather and stop

air leaks.

soon season. Fresh air is drawn in and
travels across the house in a longitudi-
nal direction.

The house is fitted with 10 52-inch-
diameter fans driven by 1.5 hp motors,
static pressure around 0.1 inch of water,
air exchange capacity around 2-3.5 m/
sec. There are 16 cameras in the house
to provide remote monitoring of the flock.
For the brooding period, a total of 50
250-watt heat lamps are installed three
metres apart to cover the entire house.
Two weighing scales at the front and rear

of the house are used to obtain weight
gain data.

The house has four feeding and five
drinking lines so that feed and water is
easily accessible to all birds. A drinker
supplies 18-20 birds, flow rate is 90-100

ml/minute.

A 14-tonne silo supplies each house. A
bulk materials hauling truck is being
purchased to ensure an uninterrupted
feed supply.

She decided to buy a mobile app spe-
cifically designed for broiler rearing.
The software manages air movement and
lighting, and tracks water and feed con-
sumption. The system is programmed
to optimize flock growth potential and
comfort.

Data from the poultry houses is sent to
computers in the control room. The data
is transmitted on a real-time basis and is
accessible via mobile phones. Producers
can track animal performance and mon-
itor irregularities to prevent problems
from getting out of hand.

Strong biosecurity prevents bird flu
which is mostly found in migratory wild
birds. Also, workers have to disinfect
their boots and take a shower before
entering the rearing areas.

With the automated system, one worker
can look after as many as 20,000 birds/
house.

She plans to add another two houses
(18x120m) after the first phase of con-
struction is completed. m

Farm 9 Kaifoods revs up processing capacity in Phltsanulok

Farm 9 Kaifoods Co Ltd is gearing up
to process 100,000 birds/day from its
plants in Chiang Mai, Lampoon and
Phitsanulok.

Dr Karop Arntaisong, general manager of
Farm 9 Kaifoods - Phitsanulok, said the
company’s processing plant in Prompiram
has been certified and has an export permit
issued by Thailand’s DLD. The facility is the
company'’s flagship processing plant.

The plant operates two shifts/day, process-
ing around 80,000 birds/day. Recently, it
signed an agreement with a Chinese coun-
terpart to export around 1,500 tonnes/
month to China.

China is a huge market for byproducts and
buyers are willing to pay extra. Elsewhere,
the market prefers breasts and thighs,” he
said.

The company has set aside an investment
budget to upgrade its processing operation

and boost volume to 100,000 birds/day. The
upgrade also includes larger work areas, cold
storage, an air blast freezer, etc.

The company plans to raise around five mil-
lion birds, or around 50% of the operational
requirements from its own farms, with con-
tract growers and alliances providing the
balance.

Breeder farm and hatchery construction is
underway. It is fortunate that the market has
ample day-old chick supplies at a reasonable
cost, he said, but added that the company is
ready to jump start construction should the
chick supply become tight.

Growers are mostly located within 150 km
from the processing plant at Prompiram,
Phitsanulok. Processing weight is typically
2.5 kg.

At present, it has around 89 retail shops
selling chilled chicken meat and other food
products in the upper north of the country.

Y

Dr Karop Arntaisong

The company operates in Chiang Mai and
Lampoon. It recently opened a processing
plant and increased the number of contract
growers in Phitsanulok. It has sustained
annual growth of 20% for several years. m
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DSM launches Sustell™
sustainability service

DSM HAS LAUNCHED SUSTELL™, a digital and data-
driven sustainability service that delivers accurate, simple, and
actionable farm-level solutions for improving the environmental
footprint and profitability of animal protein production.

DSM developed Sustell™ together with Blonk, a leader in Life
Cycle Analysis (LCA) and sustainability performance in the food
and agriculture fields.

The Sustell™ service is built around a state-of-the-art Intelligence
Platform that is connected to the Blonk APS-footprint tool,
together with an “Expert Center” made up of a team of DSM and
Blonk experts in LCA, animal nutrition and sustainability.

The Expert Center partners with animal protein producers, assess-
ing the baseline environmental footprint of their animal produc-
tion using their actual farm and feed data rather than industry
averages and proxy data sets, and then develops case-specific
intervention scenarios known as “what-if” models to make mea-
surable sustainability improvements.

In this way, Sustell™ combines an advanced, powerful sustain-
ability calculation tool that utilizes real farm data, with expert
knowledge, tailor-made, practical solutions and business devel-
opment projects to unlock the value of sustainability.

DSM touts Sustell™ as a global service, built on validated pro-
tocols, calculation methodologies and proven processes that meet
international standards. It provides accurate, globally recognized,
comparable analyses and results of environmental impact assess-
ments, interventions and improvements throughout the animal
protein value chain.

Covering the 17 largest agricultural producing countries, it
is compliant with the internationally recognized FAO LEAP
(Livestock Environmental Assessment and Performance) and
Product Environmental Footprint Category Rules (PEFCR), and
uses calculation guidelines from IPCC, and in alignment with ISO

14040/44.

The tool analyzes the environmental impact of 19 different cat-
egories, including climate change, resource use, water scarcity,
marine and freshwater eutrophication, and ozone depletion.

By providing deep insights into farm-level emissions Sustell™
opens new possibilities for the wider value chain, including the
ability to certify and incentivize sustainable farm practices. For
example, retailers and financial institutions will be able to objec-
tively manage the risks and opportunities relating to the environ-
mental footprint of animal protein. In addition, Sustell™ enables
farmers to accurately forecast the impact of sustainability mea-
sures on financial performance.

David Nickell, vice-president of Sustainability & Business
Solutions at DSM Animal Nutrition & Health, said that Sustell™
“achieves the seemingly impossible,” by simplifying the com-
plexity of measuring, validating and improving the environmental
sustainability of animal protein transparently, scientifically, farm
by farm, system by system. m

DSM

BRIGHT SCIENCE. BRIGHTER LIVING.
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Evaluating the flock condition before light stimulation is a critical approach
to ensuring birds are ready to start production. Uniformity, proper fleshing
and fat deposit evaluations (pin bones) before lighting the flock will result
in an even response to both light and feed stimulation and will give a good
base for persistency of production and chick output.

Female Assessment before Light Stimulation - a Simple,
Practical and Noninvasive Approach

Objective:
The purpose of assessing females is to evaluate overall flock condition in terms of breast conformation
and fat deposition in a noninvasive way before light stimulating the flock.

Key Points:
Assessment should be made at 16 weeks of age. Prior to assessing females, prepare pens with
separate feeding systems to separate under-fleshed birds from the rest of the flock.

1. All birds will need to be evaluated individually by palpating the breast. Each evaluation should
be recorded to determine the percentage of under-fleshed birds within the flock.

Birds must be handled in a calm and correct way by people who have been
appropriately trained. Bird welfare must be a priority at all times.

2. To palpate the breast, hold an individual bird by both legs and run the hand along the length
of the breast (over the keel bone and the prominence of the keel bone), feeling the shape,
volume and tone of the breast muscle on either side of the keel bone. It should only take a few
seconds to decide if a bird is ideal or under-fleshed.

If the keel is prominent the bird is under-fleshed.

. Under-fleshed birds should be given extra feed or have their feeding profile adjusted as needed.
The goal is for under-fleshed birds to reach the same feed allocation as ideal birds by week 19.
Time and extra feed will allow the bird to create fat reserves around the pin bones.

4. At 20 weeks of age, take a representative sample from all pens (minimum of 2% of the house
or pen population; or a minimum 50 samples per 200 birds). Record individual evaluations of
each bird by:

- breast conformation,
- secondary sexual characteristics
(comb and wattles being developed and red) (Figure 1),
- pin bone spacing (Figure 2), and
- fat deposition around the pin bones.

. To evaluate the condition of secondary sexual characteristics by evaluating comb and wattle
development:
- If combs and wattles are big and deep red, categorize them as ideal.
- If combs and wattles are small and pale, categorize them as poor.
FIGURE 1. An example of a young female with a well-developed comb and wattles
that are red in color (on the left) and an immature female with an under-developed
comb and wattles (on the right). Assessing the shape of the breast in females, under,
ideal and over..

. To evaluate pin bone spacing, hold the bird by the top of both legs and gently press finger(s)
between the pin bones of the bird (Figure 2). Birds are at point of lay when at least 80% of the
females have a pin bone spacing of 3 fingers (Table 1). Refer to Aviagen’s How Tos for Broiler
Breeder Management for more information on measuring pin bone spacing.

. Feel the pelvic bones to determine the fat deposition around the pin bones:
- If they are round and soft, categorize them as ideal.
- If they are sharp and more pointed, categorize them as poor.

FIGURE 2. How to correctly hold the bird for pin bone evaluation.
TABLE 1: Changes in pin-bone spacing with age.
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If the overall flock assessment results reveal 80% of the birds as ideal,
the flock is ready to be lightstimulated.

If the results are less than 70% consider delaying the light stimulation.

Aviagen and the Aviagen logo are registered trademarks of Aviagen in the US and
other countries.
All other or brands are regi: by their respective owners.

© 2020 Aviagen
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Smart Pellet makes mill operations smoother

WITH THE ADDITION OF A NEW FEATURE
for steam flow control, Smart Pellet mill
control software is optimizing the pellet-
ing process better than ever before.

Patana Sinthara, managing director of
P&P Control System Co Lid, an affili-
ate of TAT Energy and Engineering Co
Ltd, said that rather than relying on tra-
ditional temperature sensors to man-
age steam flow, the new system steadily
maintains the correct temperature to pre-
vent dies blocking and die slippage.

The fourth generation automated steam
valve control system also reduces human
error and keeps the mill running uninter-
rupted, reduces wear and tear on parts,
and avoids costly downtime.

Smart Pellet’s precise steam controlling

flow. meter makes.mill start up easierwith......

less errors compared to starting manually.
As a result, one worker can operate more
than one pellet mill at a time whereas in
the past, each pellet mill needed its own
operator.

Smart Pellet determines optimal condi-
tions based on feed formulas. The soft-
ware controls steam and die speed, eval-
uates raw ingredients and looks for the
best operating parameters. P&P also
offers a fat addition system at the die as
an option. Fat spraying works in line with
the production pace.

Retention can be set as required to elimi-
nate feed-borne pathogens.

The operator simply determines output
goals in terms of tonnes/hour Then Smart
Pellet will calculate mash fill up rate and
conditioner speed to meet the required
retention time. The roller and die will
operate corresponding to the output goal.

Smart Pellet also reports roller speed
which helps operators detect faults dur-

ing operation and can slow down or halt
conditioner and feeder operations to pre-
vent die slippage and clogging. Also,
roller alignment can be done in real time.

The software automatically adjusts the gap
between the roller and die to an idle posi-
tion to reduce wear. Too large of a clear-
ance will affect pellet quality and output.

Smart Pellet is compatible with any pel-
let mill and heat treatment system. For
old machines, P&P Control System’s ser-
vice engineers can customize the soft-
ware and controls to interface with cus-
tomers’ pellet mills and conditioners.

Correct working gap between roller and
die is determined based on tempera-
ture and ampere readings which indicate
motor load. This is achieved via a feed-
back mechanism where the encoder or
sengorsends a signal toa-programniable
logic controller that processes the data
and sets the optimal distance between
the die and the roller. Auto gap setting
prevents roller and die wear when opera-
tors need to run the pellet mill to clear
out leftover feed from the die.

When the rollers resume full operation,
there is no gap between the roller and
dies. The sensors adjust the working gap
to optimize pellet condition. The new fea-
ture avoids the hassle of setting up new
parameters when starting the next formula.

The system generates reports covering
capacity utilization, total tonnage/day
and month, hours of use of dies, KW/
hour/tonne, ampere load, and output —
tonnes/hour. The software generates an
e-report that is available on various plat-
forms such as mobile phones, notepads
and computers.

Smart Pellet has been on the market for
over 20 years and is constantly being
refined to improve accuracy and reduce
production costs. m

Traimongkolkul Farm to invest in
new layer house and feed mill

fter taking up egg sales as a lei-

surely evening sideline 28 years

ago, Somchai  Trimongkolkul,

founder of Trimongkolkul Farm,

invests over 80 million baht in
a 70 tonnes/day feed mill, a new layer
house and an egg grading unit.

The new layer house and feed mill,

which will be operable in Q3, 2021, is

an expansion from his first 30,000-bird
layer house that was built in 2015. Since
then, the company has sustained 30%
growth per annum due to the high quality
of its eggs, he said.

Somchai Traimongkolkul at temporary egg
collection station. The eggs are delivered daily
to the company’s outlets in Nakhon Pathom 70
km away.

Smart Pellet’s touch panel and computer is
compatible with any pellet mill and condi-
tioner
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A new layer house (14x112x4.3m), holding
67,000 birds, fitted with 24 units of 50-inch
1.5 hp fans, air speed 3 m/sec, cooling pad
area 153.6 sq m. The fully automated house
uses Big Dutchman’s Viper controller to
monditor light intensity, air movement, feed and
water intake.

An accountant by training, Mr Somchai
was already familiar with construction
and procurement and was able to build
his layer house at a very competitive
price.

Mongkol Aimoat, general manager, said
the company currently supplies more
than 500,000 eggs/day to wholesalers in
Nakhon Pathom and customers in south-
ern Thailand, including Phuket, Surat
Thani, Chumporn, Pattani, Yala and
Narathiwat. In the medium term, it will
supply up to 80% of the eggs from its own
farms.

Besides selling eggs at the farm, the
company runs an outlet with grading
machines in Nakhon Pathom market,
50km east of the farm.

Mr Somchai said the investment was
geared to meet the public’s rising expec-
tations for fresh and good quality eggs.

Plans for the new 70 tonnes/day feed mill
worth 15 million baht are underway. The
mill will supply mash feed for internal
use and is expected to slash production

costs per egg by 0.40-0.70 baht.

GAP certification will come in 2021,
ahead of Trimongkolkul Farm’s develop-
ment of its own brand.

Production

Lohmann
starts with

Farm uses
Production

Trimongkolkul
brown hens.

e

Somchai Traimongkolkul and Mongkol Aimoat

An egg grading facility capable of grading 300,000 eggs/day.

17-week-old pullets. Eggs per hen at 72
weeks of age average around 320-330 vs
the industry standard of 316. He refrains
from using antibiotics and vaccinations.
Proprietary feed additives are used to
improve feed intake, persistency and
egg shell quality, and to keep the birds
healthy. Mortality is around 0.01%/week,
he added.

Stocking density is 450 sq cm/bird,
feeder space 10 em/bird, 20 birds/nipple
and air speed 3 m/sec. The manure is
removed everyday by conveyors and sold
to farmers nearby.

Eggs are collected daily and delivered
to customers the same day. Freshness,
weight and cleanliness differentiates
Traimongkolkul eggs from competitors,

he said.

Despite its know-how in feeding and
flock management, the company cannot
charge a premium for its eggs. Selling
prices are in line with the weekly price
announced by Thailand’s Association
of Hen-Egg Farmers, Traders and

Exporters. Similarly, designer eggs are
not doing well as consumers are reluctant
to pay extra.

A curve conveyor with a speed of 6.5 m/
minute, keeps egg defects lower than 1%.
Cracked and misshaped eggs are sold at a
discount. Cages, equipment and accesso-
ries are from Big Dutchman. He has been
using Big Dutchman equipment from the
beginning because he likes their design
and prompt after-sales service.

At the end of rearing, hens with 2.1 kg
bodyweight are sold to traders. Heavier
spent hens sell for a 2 baht/kg premium
above the market price, he said.

The new state-of-the-art, two-storey layer
house will have a capacity for 100,000
birds. The house will have five rows of
battery cages stacked eight levels high
with automatic manure collection.

Side curtains are used. In the event of
a black out, the curtain drops automati-
cally to keep the birds safe from suffo-
cation. m
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Grimaud Freres launches
genomic selection program for

ducks

By Guillaume Le Mignon, Grimaud Freres R&D engineer

n April, French pouliry breeding
company Grimaud Freres hatched
its first batch of DNA-derived duck-
lings for genomic selection, with the
hopes of speeding up improvements
in duck genetics.

The move comes as Groupe Grimaud
begins applying its “Genetech” multi-
species R&D platform that facilitates
genomics research already acquired by
the group’s other subsidiaries, such as
Novogen (laying hen genetics) or Choice
(porcine genetics).

The duck industry can look forward to a
range of benefits from this effort, includ-
ing a sharp acceleration in genetic prog-
ress thanks to potentially higher selec-
tion pressure, faster estimation of future
breeding stock, and greater accuracy of
the genomic values as compared to the
genetic values.

Also, selection of complex traits to be
measured is expected to become more

Big turnout for
Trouw's Feed
Techno School
2021

ore than 500 participants

from Asia & Europe attended

a two-day Feed Techno School

2021 hosted in Bangkok

recently, said Dr Kai-J.

Kiihlmann, Regional Program
Manager, Feed Safety for Trouw Nutrition
Asia-Pacific.

The webinar program is specially tai-
lored for engineers, production teams,
formulators and QA and QC personnel
as often ‘engineering’ the feed formula
envisioned to high quality feed is chal-
lenged by tropical feed process condi-
tions. The program covered raw material
storage and conveying procedures, feed
ingredient processing, dosing-grinding-
mixing, gelatinization as well as moisture
optimization.

effective, such as measurable traits late
in an animal’s life as well as behaviour,
mortality, brooding, meat quality, laying
potential of breeding males and traits of
low heritability including maternal traits
or resistance to disease.

Because genomic programmes require
significant forward planning, Grimaud
Freres targeted its most strategic lines
more than five years ago to implement
genomic selection.

The DNA of all the breeding stock of
these lines was thus collected and then
stored cold to constitute so-called “ref-
erence” populations composed of thou-
sands of subjects.

To develop the molecular tools neces-
sary to implement genomic selection,
Grimaud Freres has participated since
2016 in the European “CanArray” proj-
ect which has enabled the very first
chip containing 600,000 SNP (Single
nucleotide polymorphism) multi-species

£ trouw nutrition

Specifically, the program touched on par-
ticle sizes suitable for optimizing the
growth of layers, broilers and swine and,
also discussed challenges that feed pro-
ducers may encounter with alternative
raw materials.

palmiped markers for meat Muscovy,
meat Pekin, mule parents and other wild
species to be launched internationally
contained on a so-called “high density”
chip.

These SNPs correspond to localised vari-
ations of a single nucleotide base of DNA
that are very frequent and appear con-
sistently along the DNA. These markers
make up the majority of the DNA varia-
tions and are used to estimate the effects
of chromosome portions on different
traits of interest.

Grimaud Freres teams in March success-
fully launched the very first SNP chip
specially dedicated to their lines. m

Trouw Nutrition is willing to address cus-
tomer problems on a one-to-one basis
upon request to support the company's
ultimate goal of ‘Feeding the Future’. m
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PHYTOBIOTICS

20 years at your side

Since its foundation in 2000, Phytobiotics has been
your reliable partner for high-performance additives for
modern agriculture. Our partnerships are characterized
by respect, personality and trust. That's why we look
forward to many longstanding global relationships.

Because our overall goal is to make food safer, agricul-
ture sustainable and first and foremost our customers’
businesses all over the world more successful.

SANGROVIT mracd  OCTive®  Plexomin®
PHYTOBIOTICS

Be curious. Be brave. Be genius.

Would you like to learn more about our holistic concepts for sustainable and modern agriculture?
Please contact us: Phytobiotics (Thailand) Co., Ltd | 202 Le Concorde Tower, Rajchadapisek Road
Huaykwang | Bangkok | Thailand 10310 | +66 26942498 | asia.info@phytobiotics.com




STRENGTHEN YOUR DEFENSE
AGAINST SWINE VIRUSES

FEED BIOSECURITY & WATER HYGIENE

DEFEND
AGAINST THE VIRUS

i

RESTORE
YOUR PRODUCTION

Wheather your goal is to defend against the virus, control the outbreak
or restore your production, feed biosecurity and water hygiene
should always be prioritized.

With an active blend of organic acids including HMTBa, ACTIVATE®
nutritional acidifier reduces pH, assisting in recovery from stressful
conditions such as infectious diseases, offers sustained protection

against viruses in feed and water and improves growth performance.

NONAURY

SOLUTIONS SERVICE SUSTAINABILITY™

*Novus and *ACTIVATE are trademarks of Novus International, Inc., and is registered in the United States and other countries
*FORMYCINE is a trademark of Novus Spain, S.A. and is registered in the United States and/or other countries © 2020 Novus International , Inc. All rights reserved.




