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AgricuHure tends to form a close-knit and supportive community. When it comes to the
desperate situation that's playing out in Ukraine, I've no doubt our readers and customers
around the world are fhinking not just of the terrible fate that's befallen the Ukrainian peop|e,

but also of the dramatic effect the war will have on the country’s farmers.

There's never a good time for war. But for Ukraine’s farmers, this is despair. While winter wheat
is in the ground, it's p|on’ring time for spring crops: sunflower, maize, bor|ey. Yet the country’s
logistics have ground to a halt: no deliveries of fertiliser or inputs, diesel diverted to the
military. Will the crops be sown? The ripples from this conflict will spread far beyond Ukraine:
the country is the world’s largest producer of sunflower oil, provides one-third of world barley

exports, and is the fourfh—|orgesf producer of maize.

As a long-term supplier to Ukrainian agriculture, Legume Technology stands ready to support

Ukrainian agricultural businesses in any way we can. We're with Ukraine’s farmers.

Our news seems less important in comparison. Nevertheless, I'm sure you'll want to know
Follow us on social media: - we're thrilled about it - that we have entered an alliance with Green Universe AgricuHure,
@ ‘ @ a Spanish bio-tech specialist. Don't worry; we're retaining our cherished independence,
but the new partnership is going to give us access to some exciting new ideas and
fechno|ogies that will significonﬂy sfrengfhen and further improve our produc’r porh(o|io,
Read the full story in this issuel

Bruce Knight, CEO, Legume Technology

COMPANY NEWS

Production maxed out

As spring arrives in the northern hemisphere, we're
operating production at full capacity. Orders are leaving
the warehouse and en route to customers, ready for
use in this season’s crops. —

Naturally we're already thinking ahead to 2023 - and
so should you. We're opening our order book for 2023
now and, as we noted in the last newsletter, the earlier
we can take your order for next year, the sooner we can
confirm it for you.

On show in Barcelona

We are looking forward to being back on the road again,
at an exhibition! The International Seed Federation’s
World Seed Congress takes place in Barcelona, Spain, -
between 16-18 May 2022. Legume Technology will be
there with a stand - we'll be showcasing our improved
versions of LIQUIFiX and ROOTFiX - so please, come

by and visit us.

Spain itself is an ideal location in which to hold the

exhibition: with more than 50 plant breeding stations, v
the country is a world leader in seed breeding and

production.


https://www.facebook.com/Legumetechnology
https://www.instagram.com/legumetechnology/
https://www.linkedin.com/company/legume-technology/

FROM THE LAB

Our laboratory - and the research and development
it facilitates - is central to Legume Technology's

product approach.

One of the biggest threats to human health right now
- according to the World Health Organization - is the
emergence of antimicrobial resistance (AMR) in micro-

organisms, writes research and development manager

Diane Wilkinson.

So concerned are global authorities by this threat that
several monitoring and assessment programmes have
been initiated, to track and identify instances of AMR
before they can have any effect. AMR is most associated
with antibiotic usage; any increase in the spread of AMR

is of both human and veterinary concern.

Micro-organisms used in plant protection products fall
within the focus of these programmes. Regulatory bodies
therefore expect us, as producers of micro-organisms -
the ‘active substance, effectively, in all our products - to

assess the antimicrobial resistance of the strains we use.

There's little concern that any of our products, containing
bacteria such as rhizobium and bacillus, pose any direct
threat to human health. However, AMR has been
observed after natural genetic mutation, or even gene
transfer from different species. By ensuring that the
bacterial strains within our products are free from genetic
material favourable to AMR, we're not only fulfilling our
regulatory requirements but also adding another level of

quality control to our already exacting standards.

We now follow the guidelines laid down by the European
Food Safety Authority (EFSA). This involves combining
information collected from whole genome sequencing
(WGS), which screens for known AMR genes, with
further phenotypic testing to confirm any resistance to

speciﬁc antimicrobials.

To achieve this, we're working with external
accredited laboratory services to help us
deliver this robust programme of testing.
It's another layer of regulation and testing,
but a valuable one - and as ever, it ensures
we're at the top of our game when it comes
to regulatory issues, always seeking best

practice.

Mike Thomas, who recently joined the team as Technical Support
Officer, shares an update on one of his first projects with

Legume Technology - on rice.

Rice is the world's third-largest crop, behind wheat and corn. Until
now, it's been rather overlooked when it comes to inoculation - but if

we have our way, that's going to change.

As a cereal, of course, rice displays no traditional symbiosis of
the sort we would see in |egumes. Yet there's |o|enfy of research
that shows how rice can benefit from inoculation - o|’rhough
there’'s no direct nodulation, what's best described as a ‘light
colonisation” of the root material and surrounding soil suggests t

here's a considerable benefit.

Now, at this stage, we're just setting out on the
development process. Think of it as a ‘proof of
concept. We're using field trial data and published
scientific findings to find the best way to target rice:
what are the most appropriate strains, what's the most
effective application, what things might we need to
do differently in a paddy field, and so on. Inevitably
it's going to chonge and evolve over time, but we're

confident we're going to have a viable product.

If our trials and farmer-focused research over the next year or so
confirm our eor|y observations, then this will be a produc’r with
major implications at both ends of the rice-growing spectrum. For
the advanced, progressive producers - United States, Australia,
Spain, and so on - ovoi|obi|ify of high—performonce inoculants
could not only effect a dramatic reduction in chemical fertiliser
requirements but deliver measurable grain quo|i’ry improvements too.
And for smallholder farmers, a quo|ify inoculant can - as we have

seen from our work with Project Axenic in Africa - prove a more

accessible and more affordable way to fertilise crops and raise yields.
Watch this spacel

As a company firm/y
focused on research and
development the lab is the
beating heart of Legume
Technology. R&D manager
Dr. Diane Wilkinson gives
her regu/ar insighf.




UPDATED MOLYFIX

One of the first tasks undertaken by our new
Technical Support Officer, Mike Thomas, has been
the reformulation of MOLYFiX. It's evolution rather
than revolution, he says.

Continuous product development is the name of the
game here at Legume Technology, and that played a
big part in attracting me to the role. With any product,
but especially with plant-focused products, where the
goalposts - varieties, weather patterns, ensuring co-
compatibility, regulations - are always changing, it's
really important that we keep a product ‘on its toes,
to meet the needs of growers.

So it was with MOLYFiX. It contains molybdenum. This
trace element is an essential component of a plant
enzyme called nitrogenase, responsible for converting
nitrogen to ammonia. Nitrogenase is a crucial part of
the nitrogen fixation process.

MOLYFiX, which also contains soluble phosphate,
is commonly used in conjunction with the standard
Rhizobium inoculant LIQUIFiX. In trials, we've seen
an increase of around 12 per cent in soybean yield
from treated fields.

But there’s a problem. Like all trace elements, many
of which are classified as hequ metals, there can be
too much of a good thing: in excess, they can prove
toxic, both to the plant and the inoculant bacteria.
Reducing the concentration below a certain point,
however, can leave you with an unreliable product.

Welcome to the Green Group

That's the name of the alliance we've created
with our new partner, Green Universe Agriculture,
with the intention of expanding our ability to
identify and develop novel, sustainable crop inputs.

Best described as an ‘alliance of equals, this

partnership allows both companies to retain their

independence  while sharing not only knowledge
but also a common strategic vision: to help farmers
increase agricultural  productivity, while adapting to

climate chonge and improving resource-use efficiency.

“Joining forces with Green Universe gives Legume

Techno|ogy a tremendous opporfunity fo use new

bacterial strains and novel technologies,” says Bruce
Knight, CEO and founder.

Legume Technology's

“Since our launch more than 20 years ago, our research-
led ambition has been to expand understanding of soil
and root microbes in everydoy, |orge—sco|e ogricuHure,

and identify routes for more widespread adoption.

By striking this alliance with Green Universe, we can
leverage the differences in the two companies approach to
biotechnology. We need to ‘turbocharge’ the development
and roll-out of o new generation of agricultural
bio—producfs, so that we can reduce our currenﬂy

unsustainable overreliance on other p|0nefory resources.

Although the previous MOLYFiX formulation was both reliable
and non-toxic, we thought there was scope for improvement.
We were especially interested in the viability of Rhizobium
on treated seed, particularly when there’s an extended gap
between treatment and planting.

So, that's what we've achieved. Clever chemistry has allowed us to
lower the concentrations of molybdenum and soluble phosphate,
without any effects on the product’s efficacy. And of course, for
the grower, this means lower application rates of a heavy metal
to the field - satisfying increasingly stringent environmental and
food safety regulations. A good result all round.

Dr. Mike Thomas
Technical Support Officer

‘Not only that, but we can also cut growers costs by

helping them reduce inputs such as artificial nitrogen.

For example, most of Legume Technology's products are seed-
applied, whereas those from Green Universe are foliar. We
have tended to focus on crop/bacteria interactions, but Green
Universe has exploited the effects of secondary metabolites
produced by bacteria. These substances can act as biofertilisers or
biostimulants or even bio-protectors, improving their resilience to

environmental stresses such as temperature, pH or UV radiation.

The alliance allows us to expand the benefits
of micro-organisms to more crop types, and to
more countries: we now have a global customer
base reaching 50 markets.

To be known as the Green Group, the Alliance may become a vehicle for
future acquisitions as opportunities arise. The two companies also retain
their current operating locations - Legume Technology in Nottingham,
UK; Green Universe in Madrid, Spain - and we'll gradually share
our opprooch to producf |<now|eo|ge and technical support, better

serving the interests and needs of all our distributors and end-users.

We're excited. In future newsletters, you'll begin to hear how that
shared knowledge s filtering down into products. And we'd love to

hear from you if you have any questions about the new alliance.



EU APPROVES NEW PPP LAWS
FOR BIOLOGICALS

The European Union has approved new legislation to
streamline  and speed up the introduction of bio|ogico|

p|cmf protection producfs fhroughouf its 27 member states.

Expected to come into effect by November, the four acts
are designed to allow farmers access to new products in
p|o1ce of existing ogrochemico|s, and form part of the Union's

efforts to improve the susfoinobihfy of its forming indusfry.

Its new food and farming strategy - Farm to Fork - aims to reduce
by 50 per cent the use of chemical pesticides by 2030, while

simultaneously boosting organic production to 25 per cent of the total.

All four acts will simplify the approval and authorisation of any plant
protection producf containing micro-organisms - bacteriq, fungi, viruses
and proftozoa. While many of these micro-organisms have been used for
decadesin agriculture, and are all naturally occurring in the environment,
their specific use in ogricu|’rure hos, until now, followed the same

sofe‘ry and opprovc1| procedure as that for chemical active substances.

So, the new acts take a different opprooch, based on the bio|ogy
and ecology of each micro-organism. This allows inclusion of the latest
scientific research, moking the regu\oﬂons more flexible and ‘fit for
purpose), by Focusing more c|ose|y on the bio|ogico| properties of these
micro-organisms. This updated use of science should help to streamline

opp|ico‘rion dossiers and make risk assessments more sfroighhcorword.

Currently, more than 60 micro-organisms are approved in the EU
for use in p\on‘r protection produc‘rs. Bio|ogico| p|onf protection
products can play a crucial role in Integrated Pest Management
(IPM), where - before using chemical products - farmers must
give preference tfo preventive actions, monitoring and bio|ogico|
alternatives. These products are also important in organic farming,
so the new regulations are expected to hasten the arrival on the

market of new, sustainable alternatives for EU organic farmers.

Meanwhile, plant biostimulants - which includes inoculants
- are still covered by the EUs Fertilising Products
Regulation  (FPR), which  took effect from July 2019

info@legumetechnology.co.uk

Share your experiences and opinions.

www.|egumefechno|ogy.co.u|< Follow us on social media: @ @
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