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Hello, again:
Nouryon Opens New Chapter in Company’s Long History

Every day, farmers worldwide are faced with tough 
questions: How can higher quantities of food be produced 
for a growing population? How do we rejuvenate depleted 
soil? How do we keep our business sustainable? The 
future of our world depends on the ability to do more while 
using less. More innovation, less traditional solutions, more 
renewable energy and materials, less waste, more value 
chain focus – the list goes on. 

Nouryon (formerly AkzoNobel Specialty Chemicals), 
a global leader in specialty agrochemicals and chelated 
micronutrients, is focused on making ‘more with less’ 
happen. From crop protection to animal and plant nutrition, 
Nouryon is pushing the boundaries to help farmers feed 
the world using sustainable business practices that boost 
productivity and reduce unnecessary energy consumption. 
Simply put, Nouryon provides the essential chemistry to 
help farmers do more with less.

Recently, AgroPages had the opportunity to connect 
with AB Ghosh, Managing Director of Nouryon’s Surface 
Chemistry business. Originally from India, Mr. Ghosh began 
his career in the UK and has held 10 different positions in 
three countries over the course of 30 years with AkzoNobel, 
and now Nouryon. During that time, AB has witnessed 
multiple acquisitions and changes throughout the company 
with his global leadership roles in both the Specialty 
Chemicals and Performance Coatings business areas. 

New Name, Same Industry Leader

In October 2018, AkzoNobel Specialty Chemicals 
relaunched as Nouryon following its acquisition by The 
Carlyle Group. It was a major milestone as the 400-year-
old chemical company transformed into a 21st century 
brand that operates in more than 80 countries with 10,000 
employees.

Nouryon is inspired by two of the company’s early 
pioneers: Jan Nourij and Gerrit van der Lande. They 
founded Noury & Van der Lande in 1838, one of the first 
companies to realize the potential that chemistry could play 
in everyday life. 

Ghosh explained that the new name and brand identify 
was developed using extensive employee input and is 
based on internal pride that the company is still – 400 years 
later – a producer of essential chemicals that impact the 
world daily. It was important to employees to play off this 
rich history and heritage.

“While there may be a new name on the door, we’re 
still the same trusted partner,” said Ghosh. “Now as a 
stand-alone, focused chemicals company, we can execute 
our strategy of accelerating growth in our leading market 
positions, including agriculture, and continuing to build on 
our strong relationships with customers.”

Helping Farmers Do More with Less

With the current regulatory environment, impacts 
of climate change and the rapidly growing population, 
innovative solutions and sustainable farming techniques 
are more valuable than ever. Many of Nouryon’s 
solutions help boost productivity and yield for farmers 
while reducing unnecessary energy consumption through 
sustainable business practices. 

“Nouryon has been serving the global agriculture 
industry for more than 50 years and is a major 
manufacturer of chelated micronutrients and specialty 
agrochemical solutions,” stated Ghosh. “Our commitment 
to the industry remains unchanged under new 
ownership.”

Nouryon sees micronutrient soil techniques as a 
crucial factor in the long-term sustainability of farming. 
In fact, the company recently invested €10 million to 
increase iron chelate production at its plant in Kvarntorp, 
Sweden, supplementing production at existing plants in 
the Netherlands and US, to meet the projected demands 
for such techniques.

How do Nouryon’s micronutrients work? A chelating 
agent called ethylene diamine tetra acetic acid allows 
iron - a generally insoluble compound - to dissolve 
in water and thus be absorbed by plants, eliminating 
the need for soil and enabling plants to thrive in fully 
aqueous, or hydroponic, cultures. When used in the form 
of micronutrient fertilizers, the same technique can offer a 
crucial boost for soil depleted of essential micronutrients 
such as iron, zinc, manganese and copper.

Meanwhile, Nouryon’s team of micronutrient experts 
and agronomists travel to the world’s most remote places 
to teach customers and other partners how to transform 
poor, depleted soil into rich, reusable land using 
micronutrients – chemicals plants need in order to grow.

Through advanced hydroponic and fertigation 
techniques and specialized micronutrient fertilizers, 
Nouryon’s products are making a vital difference for 
farmers around the world. 

Nouryon is also a leading supplier of adjuvants to the 
industry. Adjuvants play an important part in increasing 
yield for farmers while decreasing cost and chemical use. 
During the spraying process of crop protection products, 
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the loss can be substantial due to drift, bounce off, missing the 
target, wash off by rain or immobilization. Adsee® is Nouryon’s 
longtime product portfolio which contains a variety of solutions to 
address the loss issue. 

Using an adjuvant can increase the biological efficacy of the 
active so the amount needed of the pesticides can be reduced. It 
ensures high efficacy and increases the yield. According to Ghosh, 
adjuvants will continue to be a top priority in Nouryon’s strategy in 
the market as it’s another sustainable way to increase efficiency 
and minimize loss.

Another passion and key strength of Nouryon’s are dispersants 
for the formulation industry. Its Morwet® product portfolio has 
become the benchmark dispersant in the formulation industry due 
to its versatility and robustness. 

The company recently collaborated with customers to release 
its new Agrilan product series, which helps meet increased 
regulatory demands without compromising performance. It allows 
farmers to mix several crop protection formulations, reducing time, 
energy cost and improving economy.

Ghosh noted that Nouryon plans to introduce several new 
products for the agrochemical industry in 2019 and 2020 that will 
give its customers new tools to overcome the evolving formulation 
challenges in this area.

Innovating Through Collaboration

The challenges facing the industry – the regulatory 
environment, land scarcity and weed resistance – are some of the 
key factors driving Nouryon’s innovation in this market. 

“Given the current situation, and the severe cost pressure that 
crop protection producers and farmers are under, we’re increasing 
our efforts to provide innovative methods that help maximize 
resources and land,” explains Ghosh.

A large part of Nouryon’s innovation process is its close 
collaboration with key customers, distributors and farmers, which 
enables its sales, marketing and R&D teams to receive more direct 
feedback and learn about customers’ changing needs.

One example of this is through their agronomists, who work 
closely with leading fertilizer brands, as well as with distributors 
and experts worldwide, to provide valuable micronutrient training 
that can then be passed on to individual farmers. Another is its 
ongoing customer seminars, which provide an educational platform 
and opportunity to review current and new products. 

Additionally, Nouryon believes there are many mutual benefits 
to forging partnerships with external stakeholders. Launched 
in 2017, its Imagine Chemistry program invites startups and 
academics from around the world to work with Nouryon as equal 
partners to bring their innovative ideas to market and find solutions 
to some of the most urgent challenges facing key industries, 
including agriculture, and the chemical industry overall.

Opportunities in China

Despite increasingly stringent environmental regulations 
towards the agriculture industry, Nouryon sees tremendous 
potential and opportunity in the Asia-Pacific market, especially 
China. 

Ghosh noted that Nouryon welcomes the opportunity in China 
and is well positioned to address the region’s challenges. Over 
the years, the company has made considerable investments and 
operates its plants in China according to Western standards. 
Safety has always been a top priority for Nouryon, and in the long-
term, the company feels it will be a competitive advantage.

Nouryon has experienced recent successes in the Chinese 
agrochemical and agriculture market, building their position 
as a valued solution provider and strategic business partner 
to many major Chinese pesticide manufacturers. A lot of this 
success is due to Nouryon’s efforts to introduce and promote 
more environmentally friendly solutions to pesticide and herbicide 
manufacturers, allowing them to provide safer, more sustainable 
solutions to their end-users.

“We’re now focused on accelerating our innovation speed to 

develop the specific products to match the needs of the Chinese 
agrochemical market,” stated Ghosh. “These innovations will also 
translate to the many needs of our global customer base.”

Committed to Future Growth with 
Customers

Looking ahead, Nouryon’s focus remains unchanged with the 
mentality that you can never be satisfied if you want to stay ahead 
of the market. The company believes that this competitive mindset 
will help drive the innovation critical to helping farmers do more 
with less.

“The key is to stay focused on customers and be flexible,” 
said Ghosh. “As a global company, we have the scalability and 
resources to adapt to new demands and needs. In the face of a 
changing market, we’ll continue to work with customers, suppliers 

and outside 
partners to 
develop sustainable 
products and solutions.”

AkzoNobel, now Nouryon, has long been an industry leader in 
sustainability and Ghosh made it clear that the company remains 
committed to sustainability going forward. Striving to do more with 
less, Nouryon is focused on resource efficiency and renewable 
resources, an area that customers continue to place importance.

With 400 years of history and expertise behind the company, 
Nouryon is making an impact within the global agriculture industry, 
driving it forward in the face of constantly-changing market 
conditions. 

“We are proud to continue to serve this industry and be a 
partner in essential chemistry for a sustainable future,” concluded 
Ghosh.
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By Grace Yuan
Editor of AgroPages
grace@agropages.com

A Close Look at the New Group Portrait 
of the Agrochemical Industry in 2018 
and Trend Analysis for the Industry

The M&A binge, seen in the global agrochemical industry over the past five years, is about to end. 
Industry powerhouses will benefit from the synergistic effect increasingly unleashed in the wake of M&As, 
and the resulting “Matthew Effect” will loom large. Predictably, over the next few years, M&As among small 
and medium-sized enterprises (SMEs), as well as their alliances with larger companies stand to become a 
staple of the industry. On the other hand, powerhouses will become more dedicated to building platforms 
and agricultural ecosystems, and they may even go as far as breaking boundaries and empowering 
new ecology. During this process, Japanese agrochemical enterprises, committed to innovation and 
craftsmanship, promise to continue their leadership in the development of new agrochemical products. 
Indian agrochemical companies promise to grow in prominence because they excel in capturing industry 
trends and can ensure quick responses, thus transforming challenges into opportunities. Digital agriculture, 
which has been applied throughout the development of the industry, promises to enter a new era with 
increased “depth” and “width”. 

M&As and alliances remain a staple of the industry

Since 2014, global agrochemical powerhouses have been going on an M&A spree, fueled by climate 
change, declining crop prices, exchange rate fluctuations, a weakening global agricultural economy, 
among other factors. First, Dow and DuPont merged into DowDuPont, which has named its Agriculture 
Division as Corteva Agriscience™. ChemChina completed its takeover of Syngenta. Bayer acquired 
Monsanto. BASF, after completing its takeover of the business and assets of Bayer, muscled into such 
specialized fields as seed and non-selective herbicides, in addition to renaming its Crop Protection 
Division into the Agricultural Solutions Division. Moreover, the merger between ChemChina and Sinochem 
Group, as well as the takeover of Arysta LifeScience by India-based UPL, will come to an end. To date, the 
five-year M&A binge in the agricultural input industry is about to end.

As far as the industry is concerned, along with the completion of business delivery among the M&As 
parties, as well as the optimization and restructuring of relevant businesses, the “Matthew Effect” will loom 
large, which, in turn, has nudged SMEs to accelerate M&As, build cooperation alliances, and restructure 

●   M&As and alliances remain a staple of the industry

●   Industry powerhouses speed up platform-building and ecology deployment

●   "R&D + Products + Channels"- What Japanese players survive and thrive on

●   Transforming challenges into opportunities-Indian players promise to grow in prominence

●   Digital agriculture enters a new era with increased "depth" and "width"

businesses. In contrast to the M&A spree of multinational giants, 
the M&A targets of SMEs are more concentrated to products, 
technologies, brands, markets, and channels, with a view to 
achieving some synergistic effect. In 2018, global agrochemical 
companies—including India’s Crystal Crop Protection, Japan’s 
Sumitomo Corporation, as well as AMVAC and Gowan from the 
United States—pursued varying levels of M&As in a bid to diversify 
their product portfolio and speed up transformation & upgrading.

Along with M&As among companies, come increasingly 
frequent strategic alliances between small SMEs and larger 
companies. Most notably, those SMEs with unique advantages 
are more favored by larger companies. For instance, at a certain 
link along the industrial chain, one such SME may enjoy a unique 
competitive edge that positions itself best in the chain; in addition, 
it is able to capitalize on industry trends and embrace innovative, 
forward-thinking development ideas. Another such SME may 
have certain advantages in a few links along the industrial chain 
so that it can constantly enhance its value chain by integrating 
some of its superior resources. In building an efficient strategic 
alliance, Evogene, Israel’s leading biotech firm, delivered an 
eye-catching performance by forging strategic partnerships with 
industry leaders including Bayer, Syngenta, Monsanto, Corteva, 
BASF, Embrapa, ICL, MBI, IMAmt, and TMG in the development 

and commercialization of new products, by virtue of its unique 
computational predictive biology platform. Coincidentally, Farmers 
Edge, the global leader in agriculture decision-making, reached a 
strategic cooperation with dozens of companies including Nufarm, 
Limagrain, Raven industries, Lindsay Corp, and CNH in 2018 
alone, because of its unique advantages in digital agriculture.

Foreseeably, over the coming years, the M&As among SMEs 
and their alliances with larger companies will be the fastest means 
for them to complete transformation and upgrading. Meanwhile, 
such M&As and alliances will become the norm for the industry, 
thereby increasing the concentration ratio of the industry.

Industry powerhouses speeding up 
platform-building and ecology deployment

Evidently, building a value chain or selecting a position in 
the value chain cannot meet the demands of multinational 
giants for performance growth. As things stand, these giants 
are more focused on building platforms and ecosystems. 
In building ecosystems, giants seek not merely to integrate 
resources but also to efficiently combine various resources for 
sound ecological operation. At present, multinational giants are 
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building their ecosystems in four ways: self-building, acquisition, 
equity participation, and strategic cooperation. In recent years, 
in addition to large-scale M&As, multinational giants have never 
ceased to make efforts to deploy ecology for the industry. Most 
prominently, these giants are trying to maintain their core strengths 
and relevance in the industry by developing new products, 
offering comprehensive solutions, beavering away at biotech, and 
deploying digital agriculture in a forward-thinking manner.

Bayer and Monsanto are the example par excellence in building 
platforms and ecosystems. The merger of the two giants promises 
to yield an open, all-embracing ecology platform that will pool more 
superior resources and empower new agricultural ecology using 
multi-dimensional, cross-sectoral approaches. 

In developing new molecules, a range of factors—including 
development cost, development cycle, and market risk—have led 
to companies altering their development strategy, shifting from 
previous independent R&D, increasingly toward joint development 
with external forces, in an effort to reduce risk cost. For instance, 
in the initial stage of developing new molecules, Bayer forged a 
strategic partnership with Genedata, a Swiss software solution 
company, to digitalize its product R&D process, thus significantly 
shortening the development cycle and gaining an early advantage 
in time-to-market. During the mid-to-late stages, Bayer strategically 
partnered with a more powerful Japanese agrochemical 
enterprise, taking the lead to obtain the global development right 
and marketing right of Quinofumelin, a new fungicide of Japan’s 
Mitsui Chemicals Agro, Inc. (MCAG). In upgrading old products 
and developing new ones, Bayer joined forces with LB-Track, a 
Chile-based company, to co-develop methods to quickly detect 
herbicide-resistant weeds, thus making a head start in product 
upgrading.

Monsanto’s Roundup Ready PLUS® crop solution platform, 
which is the most representative comprehensive solution 
platform, has integrated products from many companies such 
as FMC, Sumitomo Chemical, ADAMA, Valent, and Precision 
Laboratories. After takeover, Bayer, after the acquisition of 
Monsanto, announced that it would introduce more products onto 
the platform, which, after optimization and upgrading, will come out 
in the planting season of 2019 as a more efficient, easier-to-use 
Roundup Ready PLUS crop management platform.

If the model of bilateral cooperation has laid a solid groundwork 
for building ecosystems, the model of multilateral cooperation 
literally has the potential to take the building of ecosystems to a 
new level. In April 2018, Bayer, together with International Finance 
Corporation (a member of World Bank Group), Netafim, and 
Switzerland-based Re Corporate Solutions, forged a cooperation 
alliance and launched a global cooperative project, Better Life 
Farming, aimed at providing comprehensive, innovative solutions 
for small farm holders (with less than two hectares of farmland) in 

developing countries, allowing these farmers to operate their farms 
in a sustainable manner. Through multi-lateral cooperation, the 
alliance will consider local planting needs and provide small farm 
holders with a comprehensive set of measures integrating sowing, 
precision irrigation, plant protection, finance, and insurance, in 
a bid to build a sustainable agricultural development model and 
profit model. In fact, Bayer CropScience started exploring building 
an innovative, sound “ecosystem” through multi-lateral cooperation 
several years ago. In 2015, to facilitate the development of 
Brazil's soybean industry, Bayer CropScience launched the RTRS 
program, in collaboration with Santander, Unilever, and Yara. 
Under the framework of the program, soybean producers, sellers, 
and processors cooperate with banks and social organizations 
to ensure sustainable soybean planting globally, as well as the 
social responsibility of the soybeans industry. The program aims to 
standardize the use of global agrochemicals and boost responsible 
soybean production, processing, and trading across the world.

In the digital agriculture sector, Climate FieldView—the digital 
agriculture platform of The Climate Corporation under the umbrella 
of Bayer—has forged strategic partnerships with AgWorks, 
DroneDeploy, MyAgData, Sentera, and Skymatics. These new 
partners are exposed to data analysis, insurance declaration, aerial 
imaging, drone software platform, among others. More recently, 
The Climate Corporation has reached a strategic cooperation 
with three Canada-based agrotechnique firms (SoilOptix, A&L 
Canada Laboratories, and AgCon Aerial) to provide farmers with 
powerful digital agriculture solutions. The Climate Corporation 
claims, “Given constantly emerging innovative techniques in global 
digital agriculture, we will remain committed to looking for more 
partners to provide farmers with more insights, with which they 
can increase their yields and others.” In 2018, as part of its efforts 
to improve its agricultural ecosystem, Monsanto also conducted 
a range of cooperative projects with “niche” companies in various 
fields in terms of gene-editing techniques, pest control schemes, 
lean preparation technology, and spray cleaning systems.

It follows that the aforesaid cooperation has not simply helped 
companies expand their ecological boundaries and open up new 
business growth points, but has propelled SMEs onto the track of 
fast growth, thus enhancing the entire agricultural ecosystem.

“R&D + Products + Channels” - What 
Japanese players survive and thrive on

Unlike the industry giants’ M&A spree, Japanese agrochemical 
players appear exceptionally low-key, impervious to the hustle 
and bustle of the outside world. Committed to their R&D strength, 
Japanese companies are trying to deliver superior new offerings 
through craftsmanship, while constantly expanding their channels 

to become more competitive in the industry.
Sumitomo Chemical, the only multinational giant uninvolved in this 

wave of M&As, remains a pioneer marching forward, thanks to its 
increased investment in R&D that has enhanced its R&D strength. In 
2018, Sumitomo Chemical completed its Chemistry Research Center 
and Pollution-free Product Research Center located in Japan and the 
United States, respectively. Prior to this, the company had completed 
a new field test center in the United States and an R&D center in Latin 
America.

The new R&D centers set up around the globe can help Sumitomo 
Chemical improve its R&D strength, thereby laying a solid foundation 
for delivering innovative products. Today, the potential commercial value 
of new agrochemical products in the development pipeline of Sumitomo 
Chemical is up to 150-200 billion yen (approximately US$1.32–1.76 
billion at the current exchange rate), according to reports.

Superior products, coupled with solid, robust sales channels, are 
essential to deliver an exceptional performance. When it comes to 
building and expanding sales channels, Sumitomo Chemical, in addition 
to its own sales channels, tends to integrate its products into the sales 
channels of other multinational companies—a strategy that allows it to 
funnel more resources into R&D. In 2018, Sumitomo Chemical licenced 
the marketing rights of its new fungicide Pavecto® (metyltetraprole) 
to BASF and Nufarm in a bid to accelerate the time-to-market of the 
product.

In expanding channels, another prominent player is Sumitomo Corp., 
which has grown from a mere Japanese agrochemical exporter into 
an importer & exporter exposed to 33 countries beyond Japan. Recent 
years have seen Sumitomo Corp. engaging in an M&A binge in the 
agrochemical input and service segments. In 2011, Sumitomo Corp. 
acquired Alcedo S.R.L., a Romanian agrochemical company. In 2015, it 
bought majority interest in Brazilian dealer Agro Amazonia. In 2018, the 
company further turned itself into a serial acquirer by taking over 51% 
of the stake of Spectr, a Ukraine-based agrochemical enterprise, 65% 
of the stake of Brazilian dealer Agro Amazôni, and 40% of the stake of 
Mahindra Summit Agriscience Limited (MSAS), an Indian agrochemical 
company. These acquisitions were aimed at beefing up its global sales 
network, enhancing its ability to develop new products and services, 
and expanding its global marketing business in plant protection. In 
addition, Sumitomo Corp. acquired Taranis, a precision agriculture 
company in Israel, in an effort to build up its current business and speed 
up the business growth of Taranis.

Transforming challenges into opportunities 
- Indian players promising to grow in 
prominence

As can be seen in the 2017–18 FY, in the top 20 Indian Agrochemical 
Enterprises released by AgroPages in 2018, all companies except Rallis 
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India posted some growth in their rupee-denominated sales. In 
the recent two years, however, increasingly tough environmental 
policies pursued by the Chinese government impacted the raw 
material purchase side of India’s agrochemical companies, 
leaving them to change their development strategy. According to 
statistics, over a half of these top 20 companies have adopted a 
strategy of backward integration, constantly investing more in the 
raw material side on the upstream. This strategy enables them to 
achieve business transformation & upgrading and to shift from end 
product suppliers to technical material suppliers, thereby delivering 
steady, sustainable profitability. The resourcefulness to rapidly turn 
challenges into opportunities, as demonstrated by Indian players, 
sets a good example for the industry to follow. Additionally, the 
Indian players’ fast rise to prominence can also be evidenced by 
some companies launching aggressive acquisitions to improve 
and strengthen their value chains, thereby rapidly expanding their 
footprints.

Data shows that India-based UPL, which ranked 9th in the list 
(including 2012–2017 performance review) of the top 20 global 
agrochemical companies in 2017, represents one of the few 
players that has seen sustained performance growth over the past 
five years. Given such robust performance, UPL acquired Arysta 
LifeScience in a whopping $4.2 billion deal in July 2018. The 
combined strengths of the two companies across regions, crops, 
and products will yield synergy, solidifying its position as a leading 
producer while cementing its R&D strength. Furthermore, UPL 
will acquire 100% of the interest of Kaveri Seeds—India's largest 
listed company in hybrid seeds, as well as of IBC—a Costa Rican 
pesticide enterprise, in a bid to increase its market presence in 
relevant sectors and regions.

In addition, Crystal Crop Protection Pvt. Ltd (CCPPL), an Indian 
agrochemical company, has garnered the attention of the industry 
with its outstanding performance. "Our strategic acquisition binge 
in recent years—in addition to our key competitive strengths: 
deep sales and distribution penetration, ability to develop brands, 
strong R&D-based innovative product portfolio, strong registration 
capabilities, as well as our long-term relationships with suppliers 
of raw materials—are also critical for our rapid growth," said Ankur 
Aggarwal, general manager of CCPPL, in an exclusive interview 
with AgroPages recently. In 2018, Crystal acquired a specialty 
chemicals plant from Cytec India Specialty Chemicals & Materials, 
an Indian unit of Solvay SA, part of Syngenta’s seed business, and 
three insecticide and fungicide brands. Previously, the company 
bought Proclaim, Tilt, and Blue Copper brands from Syngenta, as 
well as key crop protection brands Furadan, Splendour, Metcil, and 
Affinity Force from FMC. Earlier in 2016, Crystal acquired Bavistin, 
BASF’s carbendazim fungicide brand, and in 2011 it branched out 
into the seed market by acquiring Hyderabad-based Rohini Seeds, 
Rohini Bioseeds, and Agritech.

In April 2018, Crystal officially filed draft papers with Sebi, 
India's market regulator, intending to raise INR10 billion (roughly 
$154 million) through an Initial Public Offering (IPO) for a greater 
presence. Currently, Crystal is assessing and planning to continue 
taking over businesses, technologies, or brands synergizing with 
its development, Aggarwal further revealed. The company is 
convinced that selective acquisitions, cooperation, or alliances can 
swiftly boost its brand competitiveness, therefore diversifying its 
product portfolio and fortifying its market position.

Digital agriculture enters a new era with 
increased “depth” and “width”

In recent years, as new information technology—particularly 
cloud computing, the Internet of Things (IoT), big data, and 
artificial intelligence (AI)—fuses with modern agriculture at a rapid 
pace, digital agriculture is undergoing a metamorphosis and has 
entered a new era with increased “depth” and “width”, promising 
to spawn a new wave of scientific & technological revolutions and 
transformations in farming.

“Digital revolution is profoundly impacting agricultural 
development, making agriculture more sustainable. With digital 
tide looming, we will get actively involved in the effort to propel the 
next farming revolution,” said Jagresh Rana, Monsanto’s CEO (Asia 
& Africa), in an exclusive interview with AgroPages.

Currently, the application area of Monsanto's Climate FieldView 
digital agriculture platform has exceeded 720 million mu (over 
120 million acres) in the United States, Canada, and Brazil, with 
210 million mu (35 million acres) in the area of paid use and 
more than 0.1 million registered users. In 2018, this platform was 
extended to some areas in Europe, and plans are underway to 
make it available to more markets, including Australia, Argentina, 
and South Africa. In addition, FarmRise™, Monsanto's digital 
agriculture platform for small farm holders, has been implemented 
in India, having attracted some four million Indian farmer users. 
The company intends to extensively promote the platform in 2019, 
and there are also future plans to introduce it to Asia, Africa, and 
South America. 

Moreover, Monsanto has forged partnerships with some start-
ups in digital agriculture surrounding its Climate FieldView™ digital 
agriculture platform, in order to extend its business boundaries to 
data analysis and sharing, data platform connection, soil detection 
and analysis, insurance services, aerial remote-sensing imaging, 
drone technical platforms, among other sectors. By doing so, the 
company can deliver more sophisticated, systematic services to 
farmers.

A giant leap is anticipated to be made in digital agriculture, 
along with Bayer's successful takeover of Monsanto, and with 
successful practices and in-depth promotion of digital agriculture 

● Farmers Edge, Global Ag Risk 
Solutions launch crop insurance tool 

● Farmers Edge, Titan Machinery 
announce partnership

● Farmers Edge and Nufarm collaborate 
to deliver industry-leading decision 
agriculture solutions globally

● Farmers Edge, PartnerRe to offer field 
data coupled with crop insurance 

● Farmers Edge, Limagrain announce 
partnership for Russian market

● Farmers edge, Richardson Pioneer 
announce precision ag partnership 

● Farmers Edge, Raven industries 
collaborate to develop new precision 
agriculture technologies

● Farmers Edge，Lindsay Corp 
announce digital partnership

● Farmers Edge and Phillips Seed 
Farms Inc. to take digital connectivity 
to new level in prime agricultural 
region

● Farmers Edge,  announce digital ag 
agreement

● Farmers Edge, Richardson Pioneer 
announce precision ag partnership

2018 Big Events of Agri-input Industry – M&As

● Bayer closes Monsanto acquisition
● China's ChemChina,Sinochem merge
● UPL acquires Arysta LifeScience for over  $4 billion 
● UPL contemplates buying potential stake in Telangana’s Kaveri 

Seeds  
● BASF closes acquisition of businesses and assets from Bayer
● Syngenta to acquire Strider 
● Crystal Crop Protection acquires 3 Syngenta insecticide, 

fungicide brands 
● Crystal Crop Protection acquires certain seed and fodder 

business from Syngenta India
● Crystal Crop Protection to buy brands of FMC 
● CrystalCrop Protection to acquire Solvay’s manufacturing plant 

in Nagpur,India
● Excel Crop Care, Sumitomo Chemical India to merge
● Sumitomo Corporation acquires Brazilian ag supplies distributor 

Agro Amazônia 
● Sumitomo Corporation acquires Mahindra Summit Agriscience 

● Sumitomo Corporation acquired equity stake in Israeli agritech 
startup Taranis

● Sumitomo Corporation  acquired 51% stakes of Spectr-Agro and 
Spectr-Agrotechnika

● Sumitomo Corporation, IIJ ink agreement for advanced 
agriculture

● HELM Agro US acquires EXTREME® herbicide from BASF 
● SABIC acquires 24.99% stake in Clariant 
● LANXESS acquires Solvay’s phosphorus additive business
● Certis Europe BV and Spiess-Urania Chemicals GmbH to merge 

into one company 
● Agrium, PotashCorp completed merger
● Nippon Soda completes acquisition of Zoetis' plant health 

business
● Arysta LifeScience completes its acquisition of Etec Crop 

Solutions 
● OAT Agrio acquires Dutch Company Chrysal 
● Nihon Nohyaku to acquire Colombian agrochemical company Adnicol 

by big players in the agricultural sector. The immense market potential is also luring 
professional digital agriculture firms into this bonanza, and their involvement promises 
to channel the application of digital agriculture from “high-end” to “normal”, eventually 
leading to widespread application.

The year 2018 witnessed Farmers Edge™, a global leader in agriculture decision-
making, roll out 19 new tools, before announcing 90 additional groundbreaking digital 
agriculture tools, in support of data-driven decision-making and the production of high-
yielding crops. Furthermore, the company has plans to expand its data collection network 
to include 8,500+ meteorological stations and 25,000+ remote information processing 
devices, as well as to raise the application area of its paid-for products up to 33 million 
acres. The company is known to be able to handle 50,000+ fields and analyze in excess 
of 11 billion data records on a daily basis.

Piggybacking on its vast data support system and professional technology, Farmers 
Edge™ can offer objective perspectives, helping planters to make farm management 
decisions. Building on this strength, Farmers Edge™ reached strategic cooperation with 
dozens of firms in 2018 alone. On the one hand, the company joined forces with industry 
peers to develop new types of efficient precision agriculture tools, constantly upgrading 
its current business and extending business boundaries. On the other hand, it partnered 
with agricultural companies to promote digital agriculture tools globally, helping farmers 
increase yields.

Thriving digital agriculture is also attracting a significant number of agricultural start-
ups, whose business scope includes farmland management (software platform), machine 
intelligence (hardware equipment), aerial imaging (drone and satellite), IoT sensing 
(pH value, temperature, and humidity detection), weather and climate (meteorological 
information forecasting), forecasting model (yield), precision planting/fertilization/
irrigation/spraying, as well as the identification of diseases, insect pests, and weeds. 
Their explorations and practices in digital agriculture promise to boost the widespread 
application of the technology around the globe.
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2018 Big Events of Agri-input Industry – Collaboration & Licence

● Bayer and Mitsui Chemicals Agro sign licence agreement for novel 
fungicide quinofumelin

● Bayer partners with Genedata to digitalize Crop Science Research 
and Development 

● Bayer and Ginkgo Bioworks unveil joint venture Joyn Bio 
● Bayer, International Finance Corporation, Netafim and Swiss Re 

Corporate Solutions form Better Life Farming alliance 
● Bayer, LB-Track partner on the development of faster herbicide-

resistant weeds detecting method 
● Monsanto and Pairwise Plants announce R&D collaboration to 

accelerate innovation inagriculture with gene editing 
● Monsanto and AgriMetis enter global licensing agreement to drive 

novel insect control solutions 
● Monsanto collaborates with Adjuvants Unlimited to develop 

sprayer system cleaner 
● Monsanto and Exosect reach licensing agreement for Entostat® 

technology
● Monsanto partners with Understory to bring weather tech to 

Argentina 
● Monsanto, Corteva sign licensing agreement on corn insect 

control tech 
● The Climate Corporation, Case IH partner to deliver two-way data 

sharing
● The Climate Corp's FieldView adds five new partners 
● The Climate Corporation announces partnership to deliver farmers 

digital agsolutions 
● The Climate Corp, Farmers Mutual Hail partner to simplify crop 

insurance reporting
● The Climate Corporation, A&L laboratories announce soil data 

partnership
● The Climate Corporation and AgReliant Genetics collaborate to 

provide data integration capabilities between digital agriculture 
platforms

● BASF and Biotrigo partner to develop new technology in wheat 
● BASF and International Rice Research Institute develop herbicide-

tolerant rice 
● BASF and Evogene announce multiyear collaboration for the 

development of novel insecticides
● BASF, HitGen enter DNA-encoded library based research 

collaboration
● BASF, STK collaborate to expand distribution of Timorex Gold in 

Brazil 
● Evogene and TMG announce collaboration to develop nematode 

resistant soybean through genome editing
● Evogene and IMAmt enter a collaboration in the field of insect 

resistance traits in cotton
● Evogene and BASF announce multiyear collaboration for the 

development of novel insecticides
● Evogene and MBI announce phase advancement in their insect 

control collaboration
● Syngenta, NRGene announce R&D licensing agreement
● ADAMA, Pessl Instruments announce global partnership 
● Sumitomo Chemical and BASF take major step in global 

development of novel fungicide metyltetraprole
● Sumitomo Chemical, Nufarm sign agreement on new fungicide 

solutions
● Nippon Soda and Syngenta enter into global licensing agreement 

for novel seed treatment technology 
● Arysta and Meiji enter into new insecticide flupyrimin licensing 

agreement in India 
● Arysta, Isagro reached agreement on fluindapyr distribution in 

Brazil
● Sumitomo Corporation, IIJ ink agreement for advanced agriculture
● Valent and Nufarm expand distribution partnership to include 

Industrial Vegetation Management portfolio 
● FMC Corporation and Chr. Hansen extend collaboration on natural 

crop protection 
● WinField United Canada and XiteBio Technologies announce 

distribution relationship
● Alibaba Cloud and Longping High-Tech join hands in AI farming
● Eden Research, Sipcam sign distribution agreement for grape 

fungicide 
● Dow and Alibaba sign cooperative deal about purchase platform 
● China's Longping High-Tech, ChemChina unit set up corn seed JV 

2018 Big Events of Agri-input Industry - Investment & Expansion

● Monsanto invests in AI startup Atomwise's $45 million Series
● ADAMA's global R&D center launches operations in Nanjing, 

China 
● Bayer inaugurates new greenhouse for insecticide research 
● Syngenta Ventures invests in $2.9m seed round for Danish 

pheromone-based pestcontrol startup BioPhero 
● Syngenta opens sixth world's Digital Innovation Lab in Ukraine 
● Syngenta, DJI plant seeds for agricultural drone partnership 
● BASF opens global state-of-the-art breeding center for cucumbers 

in Nunhem 
● Largest Argentine agrochemical company Red Surcos to double 

productive capacity 
● Certis USA completes new azadirachtin facility to meet demand 

for neem-based biopesticides 
● Subsidiary of Suli launches operations in Shanghai at cost of 

Yuan10 million 
● Nihon Nohyaku increased stake in Hyderabad Chemical from 74% 

to 99.94% 
● DowDuPont opens California innovation center 
● Adama inaugurates two factories with investment of over R$20 

million in Brazil 
● Brandt opens new formulations lab in Illinois, US
● Brandt opens new production facility in California 
● Evogene announces establishment of ag-chemicals subsidiary 

AgPlenus 
● Nufarm announces new manufacturing facility in Mississippi 
● Sumitomo Corporation established subsidiary in India for 

agrochemical trade 
● Limin Chemical to spend $50,000 to set up subsidiary in Myanmar 
● ICL invests in CropX, makes first investment in Precision Ag

2018 Big Events of Agri-input Industry - Rebranding

● AkzoNobel Specialty Chemicals rebrands as Nouryon 
● Stockton rebrands as STK 

● SAPEC AGRO rebrands as ASCENZA 

● Adama Brasil authorized to buy distributor Foco Agronegocios 
● Mexichem acquires 80% stake in Israeli irrigation firm Netafim for 

$1.8 billion 
● Croda acquires crop enhancement company Plant Impact 
● Nufarm completes acquisition of FMC herbicides in Europe 
● Gowan to acquire Brazil's Cross Link 
● Syngenta completes acquisition of Nidera Seeds from COFCO 

International 

● Limin Chemical to acquire Hebei Veyong’s at spending of Yuan 
750-800 million 

● AMVAC Chemical acquires Bromacilherbicide business assets 
from Bayer Crop Science 

● AMVAC acquires Tyratech 

● Certis Europe, Kumiai Chemical signed joint development 
agreement on herbicide

● Fine Agrochemicals appoints Adama Deutschlandas exclusive 
distributor 

● Sinochem’s wholly-owned subsidiary to become Win-All High-
Tech Seed’s largest shareholder 

● MBI reaches distribution partnership with Hop Tri Investment 
Corporation in Vietnam

● MBI announces international distribution partnership with 
Agricultural Materials Company (AMC-TR) in Turkey 

● MBI signed an exclusive distribution agreement with Great 
Harvest Agri Chemicals Corporation (GHAC) in the Philippines 

● Beijing Grand AgroChem granted an exclusive agency of 
mancozeb 80% WP by AGRIA S.A. 

● Indigo and India’s Mahyco bring microbial technology to South 
Asian farmers 

● Grupo AgroEnergía seals agreement with leading Russian 
company Agroliga 

● TechAccel, AgroSpheres enter research collaboration
● Fine Agrochemicals signed new exclusive distributor agreement 

with Belchim SerbiaFine 
● Nichino America signs fungicide supply agreement with PBI-

Gordon Corporation 
● Ingevity announces agrochemical business partnership with DRT 
● Sasol and HELM AG reach long-term marketing agreement
● Microsoft, SlantRange partnership brings IoT, drones and 

advanced connectivity to farming 
● Innovak Global signs a strategic alliance with Seipasa for crop 

protection in México  
● AgReliant Genetics and The Climate Corporation collaborate to 

provide data integration capabilities between digital agriculture 
platforms 
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Annual Review and Analysis of Global 
Pesticides Hot Events in 2018

Keyword: Dicamba

On the 31st October 2018, U.S. EPA announced extension of 
registration of dicamba up to 20th December 2020, which finally 
gives the controversial dicamba a breathing space.

Dicamba was created by Velsicol Chemical Corporation of 
the US in 1961, being an excellent post-seedling herbicide for 
graminaceous crops, with selectivity and systemicity used for 
control of more than 200 kinds of broadleaf weeds, mainly for 
applications in North America. As the weed resistance has been 
growing over recent years, the “novel traits + herbicide” application 
method to cotton and soybean has emerged accordingly. The 
novel traits allow for direct spraying of dicamba to crops without 
any harm, which can eradicate resistant weeds. However, the high 
volatility of dicamba especially under high temperature condition 
may cause dicamba to drift, which leads to damages to crops that 
are not resistant to dicamba. 

It is for this reason that dicamba has suffered repeated 
setbacks in the US over the last two years. 

In 2017, Arkansas State Plant Board received nearly 1,000 
complaints against dicamba. As a response, Arkansas State Plant 
Board implemented a temporary solution to ban the sale and use 
of dicamba. In the same year, complaints were also lodged in 
Mississippi, Missouri, North Dakota and Tennessee on damages 
to crops caused by dicamba. Farmers requested temporary 
prohibition of dicamba before protective measures are put in 
place to prevent the damages from dicamba. Since then, voices 

requesting prohibition of sale and use of dicamba have never 
stopped. All states of the US have approved restrictions of the use 
of dicamba, thus the product has become very uncertain in the 
future.

Nevertheless, the extension of registration of dicamba in the 
US on the one hand shows the existence of the problems but on 
the other hand reveals an acknowledgement of dicamba as an 
important crop protection tool which is nowadays not irreplaceable. 
After USEPA’s announcement of extension of registration of 
dicamba, Bayer, Syngenta and Corteva Agriscience that are the 
main players of dicamba have expressed their intentions to lay 
stress on various training activities to help dicamba users to better 
follow provisions of the labels so as to maximize the potential risk 
during the use of dicamba. Both government and industries have 
not tried to evade from the applications of dicamba, this gives us 
confidence in the development of dicamba in the US.

In the 21st century, the “GMO traits + herbicide” application 
method has become the mainstream of prevention and control 
of resistant weeds, as well as a future trend of development of 
dicamba. Pessimistically, in case that registration of dicamba will 
not be further granted after its expiration in 2020, dicamba will still 
have its great market potentials in the GM crop market of South 
America. For now, what dicamba vendors can do is to continue to 
make effort on development of formulation products to get ready to 
cope with any changes and chances.

By Paul Zheng
Editor of AgroPages
paul@agropages.com

Keyword: Neonic insecticide

Since EU’s strict restriction from 2013 of the use of the 
three neonicotinoid insecticides - clothianidin, thiamethoxam 
and imidacloprid, there have been always speculations that 
neonicotinoid insecticides might be banned in EU, which has finally 
come true in 2018.

In April 2018, EU passed a resolution by vote to ban the 
outdoor use of clothianidin, thiamethoxam and imidacloprid, 
which are allowed to be used only in permanent greenhouse 
not in contact with honeybees. Among the EU member states, 
UK took the lead in an action to designate the use of the three 
neonicotinoid insecticides only in greenhouse and to ban the use 
of the three products in outdoor environment as of 19th December 
2018 including the use as seed treatment. From the 1st September 
2018, France banned the sale and use of five neonicotinoid 
insecticides (clothianidin, imidacloprid, thiamethoxam, thiacloprid 
and acetamiprid), having become the first EU country to ban the 
use of neonicotinoid insecticides. Hence, the fate of neonicotinoid 
insecticides in EU becomes uncertain.

Neonicotinoid insecticide has a novel and distinctive action 
mode, which enables the product, immediately after market launch, 
to become a fastest growing and most successful insecticide 
variety with highest level of activity. However, the dispute on its 
toxicity to honeybees never stops. For many years, scientists 
have been collecting evidences of the toxicity of neonicotinoid 
insecticide to honeybees. Articles published on Nature and 
Science over recent years have revealed that neonicotinoid 
insecticide will indeed cause damage to the living environment of 
honeybees and wild bees, this provides neonicotinoid insecticide 
opponents with a theoretic support. It is widely known that EU has 
imposed extremely strict rules, governing all aspects of pesticide 
applications. In view of the available evidences which have proved 
the toxicity of neonicotinoid insecticide, while bearing in mind that 
supporters are unable to give a refute with theoretic support, it can 
be imagined that a complete prohibition of the use of neonicotinoid 
insecticides in Europe is just a matter of time.

The year of 2018, that has just passed is destined to be a hard year for pesticide industry 

practitioners. According to statistical data of Phillips McDougall, the global pesticide market has 

been quite weak in its growth. In 2017, the global pesticide sales reached $61.530 billion, 2.6% 

up year on year, of which non crop application-oriented pesticide sales was $7.311 billion, 2.9% 

up year on year. Under the background of the world-wide weak economy, the global pesticide 

market remained slow in 2018. Looking back at the past 2018, there were world-wide decreases 

of registrations and releases of new pesticide varieties while a number of old varieties were put 

under dispute such as dicamba, neonicotinoid insecticides and chlorpyrifos. In this article, a few of 

keywords are chosen as examples to elaborate several major events in the pesticide industry of 2018.
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Keyword: Bioherbicide

With worldwide fast-growing organic farming over recent 
years, organic farming-oriented planting area is increasing 
year by year. According to statistical data, the global land area 
managed under organic farming has exceeded 22 million hectares. 
Organic product market is not only growing in Europe and North 
America (world’s largest organic market), but is also growing 
in other countries including developing countries. However, 
existing organic farming is found in its predicament – very limited 
bioherbicides are available. At present, bioherbicides available to 
organic farming are nothing more than non-selective greases and 
fats such as nonanoic acid. These products are usually re-used, 
lacking residual activity. Therefore the market is eager to have an 
excellent herbicide, which will be sure to have great potentials in 
the future.

In 1981, Devine was registered in the US as the first 
bioherbicide. Devine is a suspension concentrate of 
chlamydospore based on Ppalmivora pathogenic strain in Florida, 
used for control of morrenia odorata with above 90% effectiveness 
and 2-year long-lasting effect, being widely applied to control of 
weeds in orange orchard. Over the last dozens of years, there has 
been not a single release of new bioherbicide, which is a long time 
since the release of the first bioherbicide. However just in 2018, 
the US biopesticide company Marrone Bio Innovations (MBI) filed 
to US EPA the new bioherbicide MBI-014, which is highly expected 
by the market.

According to information, MBI-014 is a water dispersible 
microbial herbicide made of novel thermal inactivated Burkholderia 
rinojensis (strain A396). The product has a brand new action 
mode, which is capable of post-emergence control of resistant 
weeds particularly amaranthus. So far, MBI is still making study 
on the dosage, adjuvant and herbicidal spectrum related to 
the application of MBI-014. According to the normal timeline of 
biopesticide registration process in the US, the product can be 
expected for market release in around 2020.

As is seen from the active ingredient and the process of 
product development, the implication is that the focus on future 
bioherbicide development may be shifted to weed’s pathogenic 
bacteria, which are separated, purified and nurtured in lab, and 
then inoculated to the original weeds, thus to get monomitic strain 
by gravity separation technique. In the future, it is foreseen that 
there will be availability of more and more bioherbicides.

Keyword: New pesticide compound

It is commonly recognized among the industry that development 
of new chemical active ingredients is becoming more and more 

difficult. By making a general review of the global pesticide market 
over recent years, it is noted that the several multinationals 
headed by Syngenta have somewhat slowed down releases of 
new compound and instead have focused more on expeditions of 
new formulas and new application techniques. 

In 2018, speaking of new pesticide compound, what must be 
addressed is the insecticide Afidopyropen launched by BASF. In 
April 2018, Afidopyropen was granted registration in Australia in 
the trade name of Versys®, which is the first-time registration of the 
compound in the world, kicking off its first show to the world. Soon 
after that, registrations were granted in Indian and the US. Now 
BASF has announced that the compound will be released to China 
in 2019, which is expected to open a new era of prevention and 
control of piercing-sucking pests. 

Afidopyropen is a biological insecticide developed jointly by 
Meiji Seika Kaisha and Kitasato Institute. The product has a unique 
chemical structure and action mechanism, having been added to 
IRAC as the first one of 9D Group as well as the only insecticidal 
ingredient of the 9D Group. As such, Afidopyropen has no cross 
resistance to the existing insecticides on the market. 

As a brand new tool for control of piercing-sucking pests, 
Afidopyropen provides growers with a rotational option for 
control of piercing-sucking pests such as aphids particularly for 
control of resistant pests. It is understood that Afidopyropen is 
so far the safest compound, which is low toxic to honeybees. 
Therefore under circumstances of possible complete prohibition 
of neonicotinoid insecticides in EU, the market potential of 
Afidopyropen should not be underestimated.

Furthermore, BASF’s other created fungicide 
mefentrifluconazole (trade name Revysol®) was put into production 
in its Hannibal factory, Missouri at the end of 2018, preparing for 
the world-wide release of mefentrifluconazole.

Mefentrifluconazole is the first novel IPA triazole fungicide 
discovered, developed and released by BASF, which fills up 
the gap of zero release of a new triazole fungicide over the last 
10 odd years, being expected to become BASF’s blockbuster 
fungicide towards a sale of 1 billion euros. Up to date, BASF has 
filed registrations with some 60 countries across Europe, Asia and 
America covering applications to over 40 crops. The product is 
expected for release to global market in 2019.

Looking into 2019, the global pesticide market will still face 
adjustment and regulation. The release of new compound will still 
remain declined, new formulations and new application techniques 
will still be the orientation of research and development by 
pesticide enterprises. The fate of conventional chemical pesticides 
such as chlorpyrifos and acephate will still remain uncertain. And 
uncertainty lies everywhere.
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Global agtech VC deal activity

Startups Lead the Innovations in Agriculture
- The Capital-favored Agtech Sector is Scaling Up

By Christina Xie
Editor of AgroPages
Christina@agropages.com 

In the past few years, the application of modern computer technology to the agricultural 
sector has been exciting for both agricultural practitioners and investors. Since Monsanto 
(now acquired by Bayer) purchased the US company, The Climate Corporation, in 2013 at 
a price of US$930 million, Agtech (agricultural technology) has become a hot word in the 
agricultural field, and there has been a significantly growing interest in financing Agtech 
among venture capital companies in recent years.

According to the 2018 Agtech Investment Review, the latest report published by 
Finistere Ventures, as of October 31, 2018, the global investment in the Agtech sector 
reached $1.6 billion across 209 deals, which is expected to exceed $1.9 billion in 2017, and 
by more than twofold the amount in 2012, when the investment binge in the Agtech sector 
was just around the corner. In the past five years (2013 to 2017), the total investment in the 
Agtech sector exceeded $5 billion.

The Agtech sector is showing signs of scaling up. The number of deals in the late stage 
transaction in 2017 and 2018 has increased significantly. Many startups have come to the 
stage of Series C and later market.

When it comes to the future of agriculture, the unavoidable topics are the growing global 
population and the consequent food pressure, as well as the challenges currently facing all 
aspects of the agricultural industry chain. Humans must not only improve food production 
to meet the basic needs of survival, but also take into account sustainable development; 
therefore, the demand for scientific and technological innovation in the agricultural sector 

is particularly urgent. The agricultural innovation wave driven by 
some Agtech startups in the past 5 to 10 years not only provides 
new acquisition targets for agricultural giants, whose innovations 
have lagged in recent years, but also assures us about the 
possibility of tremendous changes in agriculture in the future.

Agricultural technology is a multidisciplinary industry that 
covers crop planting, crop protection, genetics, computer software 
technology, big data, biochemistry, food processing, etc. This 
article focuses on innovations related to crops led by startups and 
reveals the most cutting-edge agricultural technologies through the 
review of startups in this sector with the latest financing events in 
2018.

Review of the innovations in agriculture 
brought by Agtech startups

Finistere Ventures categorizes the Agtech sector as shown in 
the figure above. From the perspective of investment in agricultural 
technology in 2018, agri-inputs management is mostly favored, 
attracting some $577 million, followed by plant science ($171 
million), indoor agriculture ($146 million), and sensors & farm 
equipment ($142 million).

Agri-inputs management

Agri-inputs mainly refer to products used 
to control crop pests and diseases and 

increase crop yield. At present, research in 
this field is more apt to improve the plant or soil 

health and reduce other inputs, while focusing on the development 
of biological products, seed treatment agents and crop nutrition 
technologies.

AgroSustain: Founded in 2018, AgroSustain develops 
a pipeline of plant-inspired antifungal solutions based on an 
internationally patented PhD thesis by Dr. Olga Dubey, CEO of 
AgroSustain, to identify and bring to the market organic treatments 
against a broad range of fungal pathogens present in food storage 
facilities. The fresh capital will be used to move forward with the 
certification and product development of AgroSustain’s first plant-
inspired product to prevent molds on fruits and vegetables post-
harvest. 

BioPhero: BioPhero is a pioneer in providing low-cost bio-
based pheromones for pest management. Its product lures pesky 
pests away from a crop. As the insects ultimately fail to find each 
other, this disrupts the mating cycle and helps reduce the pest 
pressure without impacting the crop.

Pivot Bio: Pivot Bio believes that microbes can deliver 
nutrients, protect against pests, and improve crop quality better 
than chemical fertilizers and pesticides. Their new product Pivot 
Bio PROVEN supplies a clean alternative to synthetic nitrogen to 
the crop each day. As the first nitrogen-producing microbial product 
available for U.S. corn farmers, it is already approved for use in 
states that represent about half of the U.S. corn producing market. 
Additional state approvals are also in process for 2018 and 2019. 

Precision agriculture

Precision agriculture aims to achieve high 
quality, high output and high efficiency with 

the least investment. Precision agriculture 
technology covers a wide range of fields, including 

robots, sensors, drones, satellite imagery, big data and Internet 
of Things (IoT), among others. By creating software suites, data 
management and analysis tools, it can be used to improve farm 
management and provide planting decisions. Precision agriculture 
is a hothouse for breeding startups and cutting-edge agricultural 
technologies.

Farm management systems

Growers: This company focuses on developing software to 
help farmers capture field data and analyze soil quality at scale 
and provide data-driven seeding recommendations that enable 
yield improvements and to grow crops more efficiently.

Understory: Understory comprehensively assesses the 
impact of weather on cities, businesses, and fields with ground-
truth data. Deploying and operating large-scale, rugged, and 
maintenance-free weather and air quality sensor networks, 
Understory is introducing the precision into precision farming. 
Understory’s technology has broad, cross-sector applications 

Global agtech VC deals ($M) by subvertical (2018)*
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including insurance, agriculture, risk mitigation, and pollution 
reduction.  In agriculture, Understory has the ability to introduce 
precision weather technology into any field in the world, regardless 
of connectivity challenges. Understory enables better predictive 
recommendations and tracks exactly what is going on in a field 
to help farmers and the ag industry best deal with things such 
as inclement weather, climate change, supply chain visibility, 
operations optimization and more.

FarmLab: FarmLab provides a free, easy-to-use mobile 
application to help land managers process soil tests with a chosen 
testing lab. By giving people a platform to view all their results in 
one place, they can help soil testers make better decisions around 
soil management in the long term. Simply put, their vision is to 
help farmers more sustainably manage their soils by showing them 
the impact their management practices have on soil nutrients, 
chemistry and ultimately yield. This starts with providing better 
access to soil data.

Imagery

Ceres Imaging: Currently operating in Asia, North America and 
Australia, Ceres Imaging is the world’s largest agricultural aerial 
imagery company. They help producers master the elements by 
predicting water, fertilizer, pest and disease issues weeks before 
they become apparent. Their product, chlorophyll index, could 
solve many of the problems of traditional NDVI tools by helping 
producers understand nutrient rate deficiencies to support in-
season variable rate applications.

Agremo: Agremo offers a cloud-based software platform that 
performs analytics from aerial imagery using computer vision 
and machine learning technologies to provide crop intelligence 
for better management of agricultural processes. Agremo is used 
by agribusinesses, crop growers, and anyone interested in plant 
status and health. 

Agrograph: An information-as-a-service startup that combines 
satellite imagery and field data with machine learning algorithms to 
predict crop yield at the field level. 

Sentera: Sentera supplies integrated remote sensing, analytics, 
and IoT solutions to agronomists, crop consultants, and farmers 
through a subscription-based service. Designed to rapidly detect 
nutrition, disease, and plant status issues, the company describes 
its technology as making it easier for users to integrate field data 
with a variety of digital ag platforms.

Drones

Rantizo: Rantizo is a targeted drone-spraying platform 
using electrostatic technology to apply cartridge-dispensed 
agrochemicals precisely where and when they are needed. Their 

technology identifies problem areas and diagnoses a precise 
treatment plan; from there, drones apply the proper agrochemical 
application only to the necessary areas, truly providing an end-
to-end solution versus the fragmented options that currently 
exist. They developed a patented electrospray technology that 
applies the agrochemical with precise levels, better optimized than 
traditional spraying equipment.

Skycision: Skycision uses drone and satellite imagery to 
help farmers with decision-making in order to boost yield and 
profitability. The technology focuses on identifying changes in 
fields over time, analyzing three to five years of satellite data and 
present-day drone imagery to find variances and spot disease 
earlier in specialty crops, especially higher margin crops like 
grapes.

Field sensors

WaterBit: WaterBit, an Autonomous Irrigation Solutions 
(AIS) company that enables growers to control local irrigation 
considering plant stage, soil conditions, and weather, at a level of 
granularity and accuracy that is not possible with manual control or 
using programmable logic controller (PLC) based methods.

Augmenta: Describing itself as “an ag IoT and automation 
start-up”, Augmenta has attracted $ 600,000 (€ 512,500) of 
seed-funding from a venture capital technology investor to help 
commercialise a tractor-mounted crop scanner. Capturing 4K video 
data using hyperspectral computer vision, the company’s Isobus-
compliant cab roof-mounted device translates the data through 
crop-calibrated software to control a fertiliser spreader or sprayer 
to apply variable rates where and when they are needed.

Plant science

Plant science refers to technical research 
to improve plant health and increase yield 

through methods such as plant breeding, 
genetic modification/editing, and development of 

new plant traits.

Imago AI: They are building a digital phenotyping platform 
to measure traits in crops by just clicking on an image. Imago 
AI’s autonomous software does non-destructive phenotyping 
and reduces the phenotyping time by up to 75%. The AI-based 
software has more than 99% accuracy and removes human 
bias from the phenotyping process. They aim to build a one-stop 
breeding software which can collate the phenotypic data of years 
of breeding of millions of seeds varieties and can provide insights 
after learning from millions of past data points. 

PlantArcBio: The Company developed and proved a unique, 

highly innovative Direct In Plant (DIP™) 
gene discovery platform. The company 
works to improve seed traits for both 
conventional and biotech applications. 
PlantArcBio focuses on four key market 
segments: yield and abiotic stresses 
(environmental stresses); insect 
resistance; herbicide tolerance; and 
disease control.

Hi Fidelity Genetics: This company 
uses computational biology to measure 
and predict plant traits for advanced 
breeding programs. The company will 
accelerate development of RootTracker, 
a scalable in-field root architecture 
sensor system for breeding more robust 
root systems, and Luther, its end-to-end 
artificial intelligence (AI) breeding platform 
with what the company describes as the 
first prediction engine for hybrid seed 
creation.

Pairwise Plants: Pairwise, founded 
in-house by Monsanto Growth Ventures, 
is a gene-editing company that has 
licensed programmable base editing 
technology from Harvard University, which 
will leverage various CRISPR-based 
technologies to create new crop varieties 
with favorable traits.

Benson Hill Biosystems: An 
agricultural biotechnology company 
focused on the development of traits 
to increase intrinsic crop yield. Benson 
Hill's CropOS™ revolutionary crop 
design platform combines the most 
advanced data analytics and biological 
knowledge with cloud-based computing 
– an intersection of disciplines known as 
cloud biology – to empower organizations 
to develop food and ingredients with 
better flavor, nutrition and environmental 
sustainability.

Inari: Inari is a transformational plant-
breeding company developing state-of-
the-art technology for agriculture's current 
and future growing needs. Inari employs 
an unusual blend of disciplines - including 
biology, computational agronomy, data 
sciences and software engineering - 

to provide a faster, more predictable, 
environmentally healthy, and more 
affordable growing process for farmers. 
The company's holistic approach begins 
by collaborating with seed partners to 
reduce breeding time and cost, increase 
profitability for farmers, be respectful to 
the environment, and provide healthier 
food for consumers.

PlantResponse Biotech: This plant 
biotechnology company develops and 
commercializes novel products of natural 
origin that enhance crop performance, 
improve crop quality and promote yield 
potential. They offer four distinct product 
arrays: Plant Health Care, Plant Stress 
Care, Nutrient Use Efficiency and Plant 
Breeding.

COMPANY HQ LAST FUNDING TYPE & 
DATE

TOTAL FUNDING 
AMOUNT

Agri-inputs management

AgroSustain Switzerland Seed funding, Dec 2018 €1M

BioPhero Denmark Seed funding, Sept 2018 €3M

Pivot Bio USA Series B, Oct 2018 $86.7M

Precision agriculture

Agremo Serbia Seed funding, Dec 2018 $754.7K

Agrograph USA Seed funding, Sept 2018 $500K

Augmenta Greece Seed funding, Jul 2018 $600K

Ceres Imaging USA Series B, Jun 2018 $35 million

FarmLab Australia Seed stage, Dec 2018 $1.1 million through grant 
funding

Growers USA Series A, Sept 2018 $6.8 million

Rantizo USA Seed funding, Oct 2018 $500K

Sentera USA Series A, Sept 2018 $22.5 M

Skycision USA Seed funding, March 2018 $1.5M

Understory USA Series B, Nov 2018 $16 million

WaterBit USA Series A, Jun 2018 $11.4M

Plant science

Benson Hill Biosystems USA Series C, Sept 2018 $94.7M

Hi Fidelity Genetics USA Series A, Dec 2018 $8.5M

Inari USA Series B, Aug 2018 $55M

Pairwise Plants USA Series A, Mar 2018 $25M

PlantArcBio Israel Seed funding, Jul 2018 $3M

PlantResponse Biotech Spain Series B, Dec 2018 $13.5 million

Agtech Startups’ Financing in 2018
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Abhishek Goyal
Cofounder of Imago AI

Michael Ott
Founder and CEO of Rantizo

Bernardo Arnaud
Founder of StarkSat

Alexander Kubicek
CEO and Co-founder of Understory

Sam Duncan
Founder of FarmLab

“As the world’s population grows by 2 billion 
people over the next 30 years, agriculture needs 
to become far more efficient. However the past 
most Agtech has been focused on increasing 
yields today, at the expense (or ignorance) 
of yields and fertility in the long run. In fact, 
poor soil management is already leading to 
a decline in the worlds arable land by 1% per 
year. In order to change current agricultural 
practices, and influence farmers to focus on 

long term sustainability, Agtech needs to help 
farmers understand the long term impact 
their management practices have on the land 
and soil. In my experience, this starts with 
data. If Agtech can improve farmers’ access 
to data, farmers will be able to make better 
long-term decisions in relation to soil fertility 
and management practices, which will help to 
improve yield in the long run.”

“Agtech is bringing more organization and 
optimization to farming practices. It is also 
bringing accountability. Knowing what you 
have in your farm and what you applied to your 
crops, in what dosage, all logged in and with 
easy access - besides having alerts during the 
growth cycle when things go abnormal are great 
advances for loss prevention and profitability 
increase. This is attracting entrepreneurs, capital 
and talent to the farming sector and creating 
more jobs in the rural areas of the main and 
emerging economies. See the example of the 

Netherlands: they are the second food exporter 
in the world and still their territory is small 
when compared to other traditional agricultural 
countries. The future of farming practices is 
already happening there: vegetables and fruits 
planted in big controlled greenhouses, educated 
workforce, automated fruit picking and vegetable 
selecting robots in a social responsible 
environment. Those giant greenhouses can 
produce up to 10x more than an open field in the 
same area, and use up to 97% less chemicals.”

“Agtech will vastly increase efficiencies 
across the agriculture value chain both before, 
during and after farmgate. Agtech will connect 
farmers into a complex global web of food 
logistics to ensure we are sustainably feeding a 
growing population. Farmers adopting Agtech 
will be getting more precise recommendations 
from their input suppliers for fertilizer, seed, crop 
protection and services to best optimize those 
resources in relation to that farmers field and 

needs. That will begin the production cycle with 
a layer of shared-visibility both to the farmer, 
but more importantly than ever, the consumer 
who demands traceability alongside assurance 
of environmentally conscious practices typically 
certified under a 3rd party guarantee for 
sustainability. Agtech will be the underlying 
support platform that connects all facets of on-
farm production.”

“We believe the farming practices will be such 
that where each plant is treated as a separate 
individual and farming practices are based on 
the local environment condition of the plant. 
Every seed has to interact with the environment 
and environment can be unfavorable a lot 
many times. The farming practices under 
those conditions need to counter the effect of 
adverse environment and based on the needs of 
individual plant they will come into play. Farming 
practices will be such that each plant is able to 

achieve its maximum yield. The role of micro-
level management machines which can cater 
to the needs of every plant separately based 
on the assessment of that plant, will increase 
significantly and heavy machinery will be used 
for generic purposes. Even further in the long 
run, seed varieties will be more adaptable to 
adverse environment conditions and plants will 
be less dependent on farming practices. Imago 
AI is helping the companies in developing such 
seed varieties.”

“Agtech will inevitably change farming 
practices, if for no other reason than the 
evolutionary advancements necessary to keep 
up with a shrinking labor force and growing world 
population. The ability for precise application of 
seeds, chemicals and fertilizers will dramatically 
improve yields, which is absolutely necessary to 
feed the growing populace.

Farming practices already are and will 
continue to be data driven, which will make the 

collection, delivery, and analysis of that data all 
the more important to decision makers in their 
respective fields.

Agtech will also change farming practices 
that have been hands on and human dependent 
to more automated and predictive processes. 
This will shift the industry into a far more 
efficient, safer, and more bountiful landscape to 
work within.”

How is the Agtech sector going to change farming practices in the long run?

After the review on so many startups in agriculture and their new technologies, we also want to know how the Agtech 
sector is going to change farming practices in the long run. Therefore, the author interviewed several founders of Agtech 
startups to discuss how technology will change agriculture.
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Annual Review: Large Acquisitions in 
Global Special Fertilizer Sector in 2018

Event 1: Valagro acquired Grabi Chemical

In July, Valagro, an Italian biostimulant producer, completed the 
acquisition of Grabi Chemical through its Industrial Business Unit, 
to further improve its product portfolio and market presence in the 
field of microelement fertilizers.

Grabi Chemical is a leading global manufacturer of chelated 
microelements (EDDHA, EDDHSA, DTPA, EDTA, LS), complexes 
and other nutrients which are exported to more than 40 countries 
and regions around the world. The chelated microelements and 
channel networks of Grabi Chemical effectively make up the 
deficiency of Valagro in the field of microelement fertilizers and 
contribute to the formulation and implementation of integrated 
solutions by the company.

Valagro divides its global market into four regions, including 
the Americas, Europe, Italy-Africa-the Middle East, and the Asia 
Pacific region. The Americas are one of the most important cores 
of Valagro. In the past two years, Valagro's market expansion in 
the Americas was frequent. In May 2018, Valagro announced the 
construction of a new plant in the United States to better serve 
some of the most important North American strategic markets, 
such as the United States, Canada and Mexico. 

Event 2: Tradecorp acquired Idai Nature

In May, Tradecorp, a Spanish biostimulant producer, acquired 
Idai Nature, a Spanish biopesticide company, which is regarded as 

a strong combination of a biostimulant company and biopesticide 
company. Tradecorp belongs to Sapec Agro Business and 
operates in the Specialised Nutrition sector, with business in 
more than 80 countries. Idai Nature is a fast-growing biopesticide 
company, dedicated to “Zero Residues” agricultural products. 
The acquisition of Idai Nature is part of a strategic layout of the 
company to provide growers with integrated crop solutions that 
ensure “Zero Residues”.

Due to the advantages of natural origins, environmental 
protection and no residue, biological formulation products, such 
as biostimulants and biopesticides, have become popular in the 
sector in recent years. Biostimulants are mainly used for improving 
crop resistance to stress, while biopesticides are applied for pest 
control. In the past five years, the increasing cooperation between 
biostimulant and biopesticide companies provided growers 
with more choices for biological products. With the continuous 
development of organic agriculture, it can be expected that there 
will be increasing cooperation and integration between biostimulant 
and biopesticide companies in the coming years.

Event 3: Grupa Azoty acquired COMPO 
EXPERT Group

In September, Grupa Azoty, the EU's second largest producer 
of nitrogen fertilizer and compound fertilizers based in Poland, 
announced the acquisition of COMPO EXPERT Group. The 
transaction was completed at the end of November. COMPO 

By Paul Zheng
Editor of AgroPages
paul@agropages.com

In recent years, with the transformation of crop planting, the improvement in planting technologies 

and the growing demand by consumers for increased quality in agricultural products, special 

fertilizers are increasingly favored by the agri-input market because of disadvantages of using 

traditional chemical fertilizers, such as causing soil compaction and low utilization rates. Looking 

back on 2018, the global special fertilizer sector still grew at a high compound annual growth rate, as 

cooperation, mergers and restructuring between companies were reported from time to time. Through 

these events, it is predictable that the global special fertilizer sector will evolve in a form, from small to 

large in size, from scattered to centralize in production, and from single to diversify in product variety.

EXPERT Group is the world's leading producer of special fertilizers 
and operates in Asia, Europe, the Americas and Southern Africa. The 
acquisition of COMPO EXPERT Group will further strengthen Grupa 
Azoty's international position among the leading solution providers for 
the agro market. In particular, COMPO EXPERT Group's product series, 
including foliar fertilizers and biostimulants, can greatly complement 
Grupa Azoty's existing product line.

In recent years, special fertilizers have experienced rapid 
development, as the proportion of the market occupied by special 
fertilizers keeps rising. The momentum, however, of traditional large-
scale compound fertilizer companies to continue increasing sales has 
been weakened, and many compound fertilizer companies have to 
shift to the special fertilizer sector to complete their product chains.  
The purchasing of special fertilizer companies becomes the quickest 
and most direct way for traditional compound fertilizer companies to 
enter the special fertilizer field. With the rapid development of special 
fertilizers, the market space for compound fertilizers continuously 
shrinks. It is believed that the merger and acquisition between 
compound fertilizer companies and special fertilizer companies will 
become more frequent in the coming few years.

Event 4: Omnia acquired Oro Agri

In May, Omnia Holdings Limited, a South African special fertilizer 
producer, completed its acquisition of Oro Agri SEZC Limited, a 
biological formulation company. Omnia specializes in the fertilizer and 
agriculture sectors, and has a clear and in-depth understanding of the 
core market of South Africa, as well as the mining, manufacturing and 
agricultural industries in Africa, with product sales in 28 countries. Oro 
Agri is a manufacturer of adjuvants, pesticides and foliar nutrients for 
agricultural, greenhouse, nursery and turf applications, with product 
sales in over 80 countries.

The acquisition of Oro Agri will accelerate the growth of Omnia's 
agri-inputs business. Oro Agri's established global distribution network 
will provide additional channels for Omnia's products and will expand 
Omnia's international footprint. Omnia's products mesh very well with 
Oro Agri's existing product line and on-going product development 
efforts. Being part of Omnia will not only strengthen Oro Agri's R&D 
pipeline, but also allow it to market a more complete product portfolio, 
including plant nutrients. The combination of two companies is a true 
joining of complementary advantages.

Event 5: Van Iperen acquired the fertilizer 
and chemical crop protection businesses of 
Horticoop BV

In November, Van Iperen acquired the Horticoop BV fertilizer 
and chemical crop protection businesses. Horticoop BV is a Dutch 
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cooperative and one of the largest horticultural suppliers in the 
Netherlands, with a history of 100 years, especially in the supply 
of greenhouses. The acquisition involves the distribution hub in 
De Lier and the collection depot in Takzienaveen, two important 
regions of the horticultural market in the Netherlands.

Van Iperen expanded its presence in the segment of 
horticulture with this acquisition. At present, many Horticoop 
customers in the northeastern Netherlands are using Van Iperen's 
liquid fertilizers, and Van Iperen will provide more services to these 
customers after the acquisition of Horticoop. Van Iperen will also 
take over the responsibility to provide professional services to 
existing customers of Horticoop in its other fertilizer and chemical 
crop protection businesses. Through this acquisition, Van Iperen 
strengthens its leading position in Dutch agribusiness.

Event 6: Yara acquired Brazil's Galvani 
Indústria, Comércio e Serviços S.A.

In October, the Norwegian company Yara International ASA 
reached an agreement with the Galvani family to acquire 100% of 
the shares in Galvani Indústria, Comércio e Serviços S.A. 

Yara is the largest producer and supplier of plant nutritions in 
the world. Its main products include compound fertilizer, urea, 
calcium nitrate, nitrate nitrogen fertilizer and other high-quality 
fertilizers. Galvani is the first super phosphate plant in the State of 
Bahia and the second largest national sulfur plant in Brazil. As of 
now, Galvani is still the largest fertilizer plant in this region.

In December 2014, Galvani and Yara established a joint 
venture, named Galvani Indústria, Comércio e Serviços S.A. Yara 
held a 60% stake in the joint venture and was responsible for 
mining, processing, industrialization and distribution of phosphate 
fertilizers. Through acquiring the remaining 40% stakes in the joint 
venture, Yara has secured full ownership of key production assets 
in Brazil, along with complementing its extensive distribution 
capabilities and achieving a more integrated position in the 
Brazilian market. 

Event 7: DE SANGOSSE acquired 
Biologicas Canarias and Biotecnologia 
del Mediterraneo

In September, DE SANGOSSE acquired the Biologicas 
Canarias and Biotecnologia del Mediterraneo companies based 
in Valcencia, Spain, which are merging to form a new company, 
Biologica Nature. Biologicas Canarias and Biotecnologia del 
Mediterraneo are key players in the field of biofertilizers and 

biostimulants. Both companies have been successfully operating 
for over 20 years in Spain, and several other European countries, 
in developing and marketing a range of special fertilizers using an 
innovative and specific process based on microorganisms.

The newly formed company, Biologica Nature, will benefit from 
the additional resources provided by DE SANGOSSE to continue 
and improve the development of new products, in collaboration 
with the Group's Research & Development laboratories. DE 
SANGOSSE's international presence will promote the marketing 
of the speciality products produced by Biologicas Canarias and 
Biotecnologia del Mediterraneo. Being part of DE SANGOSSE, the 
technology development, registration and marketing process of the 
product series of the two companies will be accelerated. Through 
this acquisition, DE SANGOSSE is consolidated with an innovative 
portfolio of biofertilizers and biostimulants, as well as the solid 
expertise in micro-organism-based solutions for accelerating its 
strategic development.

Event 8: Sipcam Oxon acquired Sofbey 
SA

In June, the Italian company Sipcam Oxon acquired 100% 
of the Swiss company, Sofbey SA. Sofbey SA is a company 
specialized in innovative biostimulants, with product sales in more 
than thirty countries. Sipcam Oxon is a global agrochemical player 
and ranked among the top 15 in the world.

Acquisition of Sofbey is part of Sipcam Oxon's program of 
expansion in the biostimulant and special fertilizer market. The 
company will focus on a high quality and innovative product 
portfolio in the future.

Event 9: Concentric Agriculture acquired 
ATP Nutrition

In April, Concentric Agriculture, an American special fertilizer 
producer, completed the acquisition of ATP Nutrition, a Canadian 
plant nutrition company. Concentric Agriculture, formerly called 
Inocucor, is an American biological formulation and plant nutrition 
company, and ATP Nutrition is a leading plant nutrition company in 
Canada.

The acquisition of ATP Nutrition further complements Concentric 
Agriculture's existing core biological product portfolio, and helps 
drive profitability of the company in the short and medium term. 
Concentric Agriculture will continue to promote ATP Nutrition's 
micronutrient products through its existing sales teams and 
distributor network throughout North America.
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2018 Overview of Global GMO Development

By Jason Zhang

Emerging African Market

Although many parts of the African 
continent are vulnerable to drought and 
civil war, which have led to famine or near 
famine, many African countries still refused 
to research and breed GM crops until the 
end of 2017. Only four countries approved 
the growing of GM crops – Burkina Faso, 
Egypt, Sudan and South Africa — of which 
South Africa is the only country that allows 
GM foods, while the other three countries 
only allow GM cotton.

However, since 2018, African countries 
are increasingly accepting GM crops. In 
2018, there were 15 approvals for GM 
crops in Africa (Table 1), accounting for 
about 1/6th of global approvals, compared 
with only three approvals in total in 2016 
and 2017.

For expanding export markets, 
improving domestic living conditions and 
addressing food security issues with 
changing climates, some African countries 
are seeking solutions based on GM 
crops. Throughout the year 2018, African 
countries such as Ghana, Nigeria and 
Ethiopia have made breakthroughs in the 
development of GM crops. 

● Ghana has completed field trials on 
pest-resistant Bt cowpea, which will soon 
become the first GM crop sold in Ghana 

(cowpeas are a common food in Africa 
and consumed by nearly 200 million 
Africans)

● Nigeria has completed the 
commercialization of its first GM crop, 
and the approved pest-resistant cotton 
will serve as an important means of 
revitalizing its textile industry and 
promoting economic development. In 
addition, Nigeria approved the import of 
nine GM crop varieties (corn and soybean) 
for food and feeding use in 2018 (Table 1)

● Ethiopia has approved the planting 
of genetically modified Bt cotton, the first 
GM crop in Ethiopia. In the meanwhile, 
Ethiopia has also approved controlled field 
trials of GM drought-tolerant and pest-
resistant corn

● The Kenyan government is 
revitalizing its textile and apparel industry 
by promoting the cultivation of GM cotton 
and has established a national task team 
for the commercialization of GM cotton in 
the next five years. Although Kenya issued 
an import ban on GM foods in 2012, 
its GMO research and promotion have 
developed rapidly over the past two years. 
In 2017, the National Biosafety Authority 
(NBA) of Kenya approved field trials of 
GM bananas. According to the Global 
Agricultural Information Network (GAIN) 
under the US Department of Agriculture, 
the NBA approved 13 GM varieties 

(including cotton and corn) at the end of 
2017, which are expected to be gradually 
commercialized from 2018 to 2021

● Rwanda has drafted a GMO-related 
bill to promote the legalization of GM 
crops. The head of Rwanda Agriculture 
Board (RAB) Research Department said, 
“Rwanda is studying the ability to improve 
GMO technology so that it can be fully 
utilized in the future”

● Uganda finally passed its National 
Biosafety Act. The Act was first passed 
in 2017, then suspended because of 
amendments proposed by opponents, and 
finally became effective as the Ugandan 
president vetoed the opponents' proposal. 
The Act will legalize Ugandan farmers and 
plant breeders to obtain GMOs and other 
genetic engineering tools

Besides, some other African countries, 
such as Malawi and Zimbabwe, are 
approaching the cultivation of GM crops. 
Generally speaking, Africa is continuing 
to promote the commercialization of GM 
crops. As active research and field trials 
continue to advance, there will be more GM 
crops on the African market in the future, 
especially those that play a role in food 
security, such as bananas, cassava and 
cowpeas. Governments have also shown 
greater political will and are allocating 
more budgets, which represent their 
strong acceptance of GMO technology.

Development of New Traits 

Since the birth of GMO technology, pest-resistance and 
resistance to herbicides have become the mainstream of trait 
development. However, the quasi-gene varieties approved by 
countries in recent years reveal that other transgenic traits are 
joining the family, such as the bruising-resistant, browning-resistant 
and low acrylamide traits of potatoes, the browning-resistant trait 
of apples, the modified oleic acid / fatty acid trait of soybeans, the 
reduced-lignin trait of alfalfa and the high amylose trait of corn. 
So in 2018 and in the next few years, what were and will be the 
changes in the development of new traits?

In our opinion, the development of new traits in the future will 
focus on addressing issues such as climate change, new pests 
and insects and meeting the higher living needs of human beings.

Due to exceptional hot and dry conditions, the loss of arable 
crops in parts of Germany reached as high as 50% in the 
summer of 2018. As more extreme weather will occur in the future 
(according to the World Meteorological Organization, the global 
temperatures will rise by 4°C by the end of the century), it is 
crucial for agriculture to adapt to climate change. In recent years, 
breeders have been vigorously exploring how to breed more 
drought-tolerant and / or heat-resistant crop varieties. Researchers 
at the University of California are exploring genes that contribute 
to drought tolerance of sorghum, which may be applied to other 
important cereal crops such as corn, wheat, rice, and barley 
in the next few years. Australian plant breeders have procured 
large amounts of genetic materials from tropical countries such 
as India, Mexico and Pakistan in recent years. In 2016 and 2017, 
Australian breeders studied 4,200 heat-tolerant varieties from 
around the world to explore their heat-resistant genes, which will 
facilitate the development of new heat-resistant crops. Concretely, 
there are MON87460-based drought-tolerant corn varieties, the 
drought-tolerant sugarcane variety developed by Persero and 
drought-tolerant soybean variety developed by Verdeca. In terms 
of heat resistance traits, no related transgenic varieties have been 
reported.

Pest control has always been the focus of research and 
development of enterprises and institutions, while another trait 
development direction is to meet the higher living needs of 
human beings. In recent years, there have been many GM crops 
developed for health benefits, such as vitamin A-enhanced “golden 
rice” and GM rice that can reduce arsenic accumulation, which, 
however, are not badly needed by consumers in rich countries 
such as the United States and the European Union. But at the end 
of 2018, the American Chemical Society announced that scientists 
had transferred a rabbit gene into a house plant – pothos ivy – 
endowing it with the power to clean the carcinogenic pollutants 
benzene and chloroform from indoor air. They are close to a 

version that also cleans up formaldehyde. The air-cleaning ivy is 
already approved in Canada, while in the US, the Department of 
Agriculture is still awaiting results of tests. We believe that driven 
by perceived benefits to health, consumers will have a higher 
acceptance of such GM plants and be less influenced by the views 
that demonize GMOs.

Gene Editing - New GMOs?

Gene editing is undoubtedly one of the hottest topics in the 
agricultural sector in recent years. The new breeding technique 
significantly reduces the time frame of breeding due to its high-
efficient and accurate genomic reediting. In the meantime, as the 
product formed by gene editing is free of the exogenous gene, 
the industry players and many government authorities believe 
that such a product should not be governed by GMO supervision 
and regulations. Therefore, it has become possible for small and 
medium-sized enterprises to participate in trait development. 
However, with the Court of Justice of the European Union ruling 
that genetically edited crops were GM crops in July 2018, global 
regulatory strategies became gradually clear.

In the 22nd year of commercialization of GM crops in 2017, 24 countries grew 189.8 million hectares 

of GM crops - an increase of 4.7 million hectares (11.6 million acres) from 185.1 million hectares in 

2016. Except for the 2015 adoption, this forms the 21st series of increases every single year. In 2018, 

there were 87 GMO approvals all over the world, which cover 70 varieties, nine of which are new crop 

varieties (Table 1) being safflower (two varieties), potato (one variety), soybean (three varieties), cotton 

(two varieties) and canola (one variety), respectively. Compared with the previous two years, the total 

number of approvals declined, but the number of varieties involved increased slightly. In this report, 

AgroPages will provide a brief interpretation of the global GMO development in 2018 in the following 

three aspects: 1) African GMO market; 2) development of new traits; and 3) global regulatory strategies 

for gene editing.
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The biotechnology sector deems that most mutagenesis or gene 
editing is virtually identical to spontaneous or radiation-induced 
mutations (radiation-induced mutation is a standard plant breeding 
method since the 1950s), but the European Court of Justice does 
not accept such an expression. It believes that organisms obtained 
by mutagenesis are GMOs and are, in principle, subject to the 
obligations laid down by the GMO Directive.

However, in March 28, the US Department of Agriculture (USDA) 
released a statement clarifying its oversight of plants produced 
through innovative new breeding techniques, including genome 
editing. According to the statement, USDA does not regulate 
plants that have been developed through innovative new breeding 
techniques as long as they are not plant pests or not developed 
using plant pests, but traditional GM crops need to be approved 
by the USDA and obtain the “de-regulation” qualification before 
they are commercialized. Therefore, the US deems that a crop is 

not a GMO if no new genes are transferred, although gene-editing 
technology is used.

In November 2018, the US and 12 other countries - Argentina, 
Australia, Brazil, Canada, Colombia, Dominican Republic, 
Guatemala, Honduras, Jordan, Paraguay, Uruguay, Vietnam 
- jointly presented the International Statement on Agricultural 
Applications of Precision Biotechnology at the WTO meeting. 
These 13 countries urged other countries to adopt consistent 
and reliable measures for gene-edited crops. Although the EU 
is not mentioned, the Statement is obviously targeting the EU's 
biotechnology policy.

Except for these countries with relatively clear regulatory 
strategies, other countries such as China, despite strong support 
in research and development, still lack a clear regulatory strategy 
regarding marketization of GM products. AgroPages will keep 
tracking the regulatory trends all over the world.

Company/Products*(Event name) GM Trait Country/Region Approved use

J.R. Simplot Co.

Innate® Cultivate Potato (E12) Lowered Free Asparagine, Lowered Reducing Sugars, 
Reduced Black Spot Malaysia F&F

JK Agri Genetics

JK 1 Cotton (Event1) Lepidopteran IR, AR Ethiopia, Swaziland F, F&C3

Go Resources

Safflower (Event 40)2 Modified oil/fatty acid , AR Australia F, F&C

Safflower (Event 26)2 Modified oil/fatty acid , AR Australia F, F&C

Technoplant Argentina

Potato1 (TIC-AR233-5)2 Viral disease resistance Argentina F, F&C

Syngenta

VIPCOT™ Cotton [COT102 (IR102)] Lepidopteran IR, AR Australia Feed use, 
Cultivation

Agrisure® Duracade™ 5222 Maize 
(5307 x MIR604 x Bt11 x TC1507 x GA21 x MIR162)

Glufosinate & Glyphosate HT, Coleopteran & Lepidopteran 
IR, Multiple IR, MM Argentina F, F&C

Agrisure® Duracade™ Maize (5307) Multiple IR, MM Singapore Feed use

Maize1 (MZIR098) Glufosinate HT, Coleopteran IR, Multiple IR
Colombia Feed use

Brazil, Malaysia F&F

Maize1 (Bt11 x MIR162 x MIR604 x MON89034 x 
5307 x GA21)

Glufosinate & Glyphosate HT, Coleopteran & Lepidopteran 
IR, Multiple IR South Korea Feed use

Maize1 (Bt11 x MIR162 x MON89034) Glufosinate HT, Lepidopteran IR, MM South Korea Feed use

Maize1 (MZHG0JG) Glufosinate & Glyphosate HT Singapore, Mexico Food use

NaturGard KnockOut™, 
Maximizer™ Maize [Bt176 (176)] Glufosinate HT, Lepidopteran IR, AR Zambia Food use

Maize1 (MIR162 x MON89Ø34) Lepidopteran IR, MM Taiwan Food use

Enogen™ Maize (3272) Modified alpha amylase , MM Singapore Food use

Bayer (Monsanto)

Alfalfa1 (KK179 x J101) Glyphosate HT, AR, Altered lignin production
Argentina F, F&C

South Korea Food use

Table 1 Biotech/GM crop approvals in 2018

Company/Products*(Event name) GM Trait Country/Region Approved use

Soybean1 (MON87751 x MON87701 x MON87708 x 
MON89788) Glyphosate & Dicamba HT, Lepidopteran IR

Brazil F, F&C

Colombia Feed use

Maize1 (MON87427 x MON89034 x MIR162 x 
MON87411) Glyphosate HT, Coleopteran & Lepidopteran IR

Argentina F, F&C

Taiwan Feed use

Soybean1 (MON87708 x MON89788 x A5547-127) Glufosinate & Glyphosate & Dicamba HT

Taiwan Food use

Colombia, South Korea Feed use

South Africa F&F

Roundup Ready™ Maize (MON87427) Glyphosate HT Malaysia F&F

Soybean1 (MON87708 x MON89788) Glyphosate & Dicamba HT Argentina F&F

SmartStax™ Pro x Enlist™ Maize 
(MON87427 x MON89034 x TC1507 x MON87411 x 

59122 x DAS40278)

Glufosinate & Glyphosate & 2,4-D HT, Coleopteran & 
Lepidopteran IR Mexico Food use

Maize1 (MON87427 x MON87460 x MON89034 x 
TC1507 x MON87411 x 59122)

Glufosinate & Glyphosate HT, Coleopteran & Lepidopteran 
IR, Drought stress tolerance South Korea, Mexico Food use

Maize1 (MON89034 x MON87460) Lepidopteran IR, Drought stress tolerance Mexico Food use

Bollgard II™ Cotton (MON15985) Lepidopteran IR, AR, Visual marker Nigeria F, F&C3

Maize1 (MON87427 x MON89034 x NK603) Glyphosate HT, Lepidopteran IR EU F&F

Soybean1 (MON87705 x MON87708 x MON89788) Glyphosate & Dicamba HT, Modified oil/fatty acid South Africa F&F

Maize1 (MON87419) Glufosinate & Dicamba HT
Colombia Feed use

Brazil F, F&C

Maize1 (MON87427 x MON89034 x MON88017) Glyphosate HT, Coleopteran & Lepidopteran IR Argentina F, F&C

Cotton1 (MON88702) Hemipteran IR Australia, Canda, USA, 
New Zealand F, F&C

Genuity® Roundup Ready™ 2 Xtend™ Soybean 
(MON87708) Glyphosate & Dicamba HT Nigeria F&F

Genuity® VT Double Pro™ Maize
 (MON89034 x NK603) Glyphosate HT, Lepidopteran IR Nigeria F&F

YieldGard™ Plus with RR Maize 
(MON863 x MON810 x NK603) Glyphosate HT, Coleopteran & Lepidopteran IR, AR Nigeria F&F

YieldGard™ Rootworm RW, 
MaxGard™ Maize (MON863) Coleopteran IR, AR Nigeria F&F

Cotton1 (COT102 x MON15985 x MON88913 x 
MON88701)

Glufosinate & Glyphosate & Dicamba HT, Lepidopteran IR , 
AR, Visual marker Brazil F, F&C

Cotton1 (MON88701 x MON88913) Glufosinate & Glyphosate & Dicamba HT Brazil F, F&C

Corteva

Enlist™ Soybean (DAS68416-4) Glufosinate & 2,4-D HT Iran Food use

Soybean1 (DAS44406-6) Glufosinate & Glyphosate &2,4-D HT Iran Food use

Soybean1 (DP305423 x GTS 40-3-2) Glyphosate & Sulfonylurea HT, Modified oil/fatty acid Brazil F, F&C

Maize1 (MON89034 x TC1507 x NK603 x 
DAS40278) Glufosinate & Glyphosate & 2,4-D HT, Lepidopteran IR Argentina F, F&C

Treus™, Plenish™ Soybean (DP305423) Sulfonylurea HT, Modified oil/fatty acid Brazil F&F

Soybean1 (DP305423 x MON89788)2 Glyphosate HT, Modified oil/fatty acid Japan Food use

Soybean1 (DP305423 x MON87708)2 Dicamba HT, Modified oil/fatty acid Japan Food use

Soybean1 (DP305423 x MON87708 x MON89788)2 Glyphosate & Dicamba HT, Modified oil/fatty acid Japan Food use

Maize1 (MON89034 x TC1507 x NK603 x MIR162) Glufosinate & Glyphosate HT, Lepidopteran IR, MM
Colombia, South Korea Feed use

Taiwan Food use

Soybean1 (DAS81419 x DAS44406) Glufosinate & Glyphosate & 2,4-D HT, Lepidopteran IR South Korea Feed use
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Company/Products*(Event name) GM Trait Country/Region Approved use

Optimum® Gly canola (73496) Glyphosate HT Malaysia F&F

Power Core™ x MIR162 x Enlist™ Maize 
(MON89034 x TC1507 x NK603 x MIR162 x 

DAS40278)
Glufosinate & Glyphosate & 2,4-D HT, Lepidopteran IR, MM Mexico Food use

Canola1 (73496 x RF3) Glufosinate & Glyphosate HT, Fertility restoration Taiwan, Mexico Food use

Optimum™ Intrasect Xtreme Maize 
(TC1507 × 59122 × MON810 × MIR604 x NK603)

Glufosinate & Glyphosate HT, Coleopteran & Lepidopteran 
IR, MM EU F&F

Cotton1 (281-24-236 x 3006-210-23 x COT102)2 Lepidopteran IR Brazil F, F&C

Cotton1 (81910) Glufosinate & 2,4-D HT Brazil F, F&C

Optimum GAT™ Soybean (DP356043) Glyphosate & Sulfonylurea HT Nigeria F&F

Enlist™ Maize (DAS40278) 2,4-D HT Nigeria F&F

BASF (Including seed business from Bayer)

Liberty Link® GT27™ Soybean (FG72 x A5547-127) Glufosinate & Glyphosate & Isoxaflutole HT

Argentina F, F&C

Iran Food use

Philippines F&F

Canola1 (MS11) Glufosinate HT, Male sterility, Fertility restoration
Canada F, F&C

Taiwan Food use

Cotton1 (GHB811)2 Glyphosate & Isoxaflutole HT
USA F, F&C

Australia, Canada, 
Japan, New Zealand Food use

Liberty Link® Soybean (A5547-127) Glufosinate HT Nigeria F&F

Liberty Link® Soybean (A2704-12) Glufosinate HT Nigeria F&F

Cultivance Soybean (CV127) Sulfonylurea HT Iran Food use

Cotton1 (T304-40 x GHB119 x COT102)2 Glufosinate HT, Lepidopteran IR Brazil F, F&C

International Rice Research Institute

Golden Rice (Provitamin A Biofortified Rice) Enhanced Provitamin A Content, MM Canada, USA Food use

Huazhong Agricultural University (China)

Huahui-1 Rice (Huahui-1/TT51-1) Lepidopteran IR USA Food use

Okanagan Specialty Fruits Incorporated

Arctic™ Fuji Apple (NF872) Non-Browning Phenotype, AR Canada F, F&C

Centro de Tecnologia Canavieira (CTC)

Surgarcane1 (CTB141175/01-A) Lepidopteran IR Canada, USA Food use

PT Perkebunan Nusantara XI (Persero)

Surgarcane1 (NXI-4T) Drought stress tolerance Indonesia Feed use

Genective S.A.

Maize1 (VCO-Ø1981-5) Glyphosate HT South Korea Food use

Nuseed

DHA Canola1,2 Glufosinate HT , Modified oil/fatty acid
Australia, USA F, F&C

New Zealand Food use

BASF and MS Technologies LLC

Soybean1 [FG72 (FGØ72-2, FGØ72-3)] Glyphosate & Isoxaflutole HT
Singapore, Iran Food use

Nigeria F&F

BASF and Syngenta

Herbicide-tolerant Soybean line (SYHTØH2) Glufosinate & Mesotrione HT Singapore Food use

Note: * if the products have no trade name, only show the crop type;
1 trade name is not available; 2 new GM product varieties approved in 2018; 3 For cultivation, no available online document 
F&F = Food and Feed use; F, F&C = Food, Feed and Cultivation; HT = herbicide resistance; IR = insect resistance; MM = Mannose metabolism; AR = 
Antibiotic resistance
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In April 2018, the US government 
released a list of Chinese goods 
that may be subjected to new tariffs, 
and the Chinese government quickly 
counterattacked and decided to impose 
tariffs on the US-origin soybeans, 
automobiles, chemicals and other goods, 
which initiated the US-China trade war. 
Soybeans, as a very important bulk 
agricultural product in the US-China trade, 
unfortunately become the "sacrifice" 
of the political battle between the two 
superpowers.

China is the world's largest importer 

of soybeans, while the US is the world's 
largest soybean producer. China is 
traditionally the number one export market 
for the US, importing US soybeans worth 
US$13.9 billions in 2017, which is 60% 
of the total US exports and nearly one 
out of every three rows of annual US soy 
production. Therefore, the trade war will 
certainly have a huge and far-reaching 
impact on China, the US, and even the 
global soybean market.

Recently, a seemingly inspiring event 
occurred with respect to the US-China 
trade war – on December 1, 2018, the 
leaders of China and the US reached a 
90-day truce at the G20 Summit held in 
Buenos Aires, the capital of Argentina. 
According to the agreement, both sides 
will not increase tariffs for 90 days, and 
both sides should take this time to resolve 
trade disputes between the two countries. 
Before this article was completed, i.e. 
January 10, 2019, China re-launched 
two rounds of US soybeans purchases. 
However, industry insiders are still not 
optimistic about the trend of the US-China 
trade war after 90 days and the resulting 
impact on the soybean industry.

As a very important bulk agricultural 

product in the world, soybeans involved 
in the US-China trade war will have a 
considerable impact on many countries 
and industries. Countries, such as China, 
the US, Brazil, Argentina and Russia, 
and related industries, such as soybean 
planting, exports, agricultural inputs and 
the futures market, will undoubtedly be 
influenced. It is impossible to cover all 
aspects of the Sino-US soybean trade 
war in a small article. To have a relatively 
more comprehensive understanding of 
the impact of this white war on the global 
soybean industry from the perspective of 
the subjects involved, AgroPages invited 
experts from the American Soybean 
Association, the Brazilian Soybean 
Producers Association (Aprosoja Brasil) 
and the Argentine Soybean Chain 
Association, independent consultant from 
the Chilean agriculture industry, experts 
from the famous American financial 
services firm INTL FCStone and Dorsey & 
Whitney LLP, to sit together to discuss the 
topic. Unfortunately, we tried and failed to 
get the views from relevant organizations 
of China, one of the absolute important 
subjects in this trade war. 

Soybean exports: Who is cheery and who is morose?

US soybeans: a sharp drop in exports 

to China and record high inventory

The impact on the soybean industry 
is significant. According to data compiled 
by the US Department of Agriculture, the 
effect of China’s reduction in soybean 
purchases is expected to be a reduction 
of 16 million tons on an annualized basis. 
That would equal about US$5.2 billion in 
export earnings based on current prices for 
US exported soybeans. Dorsey & Whitney 
attorney Dave Townsend, who is in the 
firm's Corporate Group and its Technology 
Commerce and National Security Law 
Practice Groups, revealed that the US 
Congress and the Trump administration 
are providing $3.6 billion in payments to 
US soybean farmers to partially offset the 
lost export opportunities.

“US soybean exports have been slow 
because China was the largest buyer”, 
said Brett Cooper, head of Asia Pacific 
Commodity Division of INTL FCStone, a 
leading US financial services firm. Cooper 
also provided us with some more detailed 
data: At the start of December, the US 
exported 13.3 million metric tons (for the 
marketing year from September 2018 to 
August 2019). At the same time last year, 
it was 23.0 million metric tons (MMT). So 
far this year, the US has shipped 0.38 
MMT to China, while at this time last year 
it was 16.2 MMT.

For the 18/19 marketing year, which 
ends in August 2019, the US Department 
of Agriculture expects the US to have 
stocks of 25.99 MMT, which is the highest 
on record. In the previous 10 years, 
the average amount of soybean stocks 
was only 5.5 MMT. “The US farmers are 
in a difficult position because they just 
harvested their biggest soybean crop 
ever (125 MMT) and their biggest export 
customer isn’t buying their soybeans,” 
said Cooper.

Davie Stephens, president of American 

Soybean Association, expressed great 
concerns about the long-term cooperation 
between China and the US. “There has 
been a drop of approximately 20% in 
soybean prices since talk of the tariffs 
first started. We have worked on our 
relationship with China for many years, and 
China has made decisions to subsidize the 
domestic production of soybeans and other 
protein crops, and to maximize soybean 
imports from other exporting countries, 
particularly Brazil. We welcome an end 
to this trade war before those decisions 
become long-term policies for China.”

Brazilian soybean exports hit a record 

due to US-China stalemate

In dramatic contrast to the US 
soybeans that have suffered heavy losses 
in exports, Brazil's exports have hit a 
record. From September 2017-August 
2018, Brazil shipped 76.19 MMT, 
compared to 63.14 in the previous year, 
which is an increase of 20.1%. Brazil's 
shipments to China during that time were 
61.12 MMT compared with 49.25 MMT 
the previous year. During the 2013/2014 
marketing year, 71.8% of Brazil’s soybean 

Davie Stephens
President of American 
Soybean Association

Bartolomeu Braz Pereira
President of Brazilian Soybean 
Producers Association 
(Aprosoja Brasil)

Rodolfo Rosso 
President of Argentine 
Soybean Chain Association 
(ACSOJA)

Brett Cooper
Head of INTL FCStone’s Asia 
Commodities Division

Dave Townsend
Attorney of Dorsey & Whitney

Pablo Broussain 
Independent agricultural 
consultant from Chile

By Christina Xie
Editor of AgroPages
Christina@agropages.com 

Uncertainties in US-China Trade War Cause 
Anxiety among Global Soybean Industry
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exports were to China. In 2017/18, that number was 80.2%, which 
is a record.

Bartolomeu Braz Pereira, president of Aprosoja Brasil, stated 
that in this last harvest, a drop in the base price of a bushel, as 
quoted in the CBOT, was something around 10 points, compared 
to the average prices quoted in the last three years. “Our exports 
to China in recent years have grown a lot. In the last year, the 
growth was 11 points, compared to the immediate past year, 

representing an increase of seven million tons in grain exports. 
This growth in our exports reflects the impasse between China 
and the US, which resulted in an increase in the prices charged at 
Brazilian ports, despite the drop in the figures at the CBOT. This 
was due to the appreciation of the premium* charged at Brazilian 
ports, reaching an increase of 190%. The price was US 55 cents 
per bushel and reached US160 cents per bushel (price paid at 
the Port of Paranaguá, in the state of Paraná). This scenario 
contributed to the increase in soybean prices paid to the producer.”

Argentina faced a small impact due the trade war duo to the 

reduction in the yield of soybeans because of severe drought

As a large soybean producer, Argentina suffered a severe 
drought in 50 years in the 2017-18 planting season, resulting in a 
serious production loss of 20 million tons.

From the perspective of exports, despite 85% of its soybeans 
(beans) are exported to China, Argentina participates with almost 
3% of the Chinese soybean imports. “China's demand for grains 
increased, but Argentina, with its small volume, was able to 
contribute less than 50% of the amount exported the previous 
year in terms of lower domestic crushing”, said Rodolfo Rosso, 
president of the Argentine Soy Growers Association.

Pablo Broussain, an independent agricultural consultant from 
Chile, told AgroPages: Up to now more than 90% of the crop is 
growing under standard/very good weather conditions. According 
to the numbers showed above we are not expecting any impact 
on planted area that would be close to 18 million hectares, similar 
to the last three seasons. If we compare a standard season like 
2016/17 with a production level similar to the expected for this 
coming season, we would have a 50% increase in our exports 
expectations.

“In addition, During G20 meeting in Buenos Aires it was signed 
an agreement with Sinograin to increase soybean exports in 3 
Million metric tons and 0.3 to 0.4 metric tons of oil. This is also an 
important event that is good for export", expressed Broussain.

The global soybean trade pattern is changing substantially

The trade dispute has made many substantial changes to the 
global soybean trade pattern. Previously, soybean shipments to 
China would shift between North America and South America 
depending on the season. “For example, we would see the largest 
shipments from the US after harvest during October through 
December. Then we would see Chinese purchases switch to 
Brazil. And Brazil would export large amounts from April through 
June,” said Brett Cooper.

“This year, we barely saw any soybean shipments from the US 
to China. But we saw a large number of shipments from Brazil to 

China during America’s normal export season. We’ve also seen 
strange things such as the US exporting soybeans to Argentina, 
which is normally one of the world’s largest producers. Argentina 
had a bad crop last year and had limited supplies, but they also 
wanted to sell soybeans to China because the US couldn’t. So 
Argentina is exporting its own soybeans to China, while importing 
soybeans from the US and using the US soybeans to feed its 
domestic market. At ports in Argentina, ships exporting soybeans 
are passing ships importing soybeans at the same time,” added 
Cooper.

Soybean planting area in Brazil and 
Argentina keeping stable, American 
farmers facing difficult choices

For US farmers, the situation is difficult because they have a lot 
of soybeans stored, and prices for corn and soybeans have been 
low for many years. Soybeans are cheaper to plant compared 
to corn, so farmers might still plant soybeans even though the 
price isn’t good. It also depends on whether there is a trade deal. 
Cooper said, “Farmers still have a few months before they need to 
make their decisions so they will watch the news closely.”

Stephens said: “While we are hopeful that soybean farmers will 
be able to resume delivery of high-quality soy to China, the recent 
sales are only the first step in rebuilding soybean exports to China 
and will not fix the prolonged period of low prices soybean farmers 
have faced since the trade war began. The roughly $2.00/bu drop 
in soybean prices experienced since last May continues to harm 
soybean farmers.”

"US soybean farmers make planting decisions factoring in 
not only expected soybean prices, but also the prices of other 
commodities that they can substitute for soybeans. The planting 
decision is made at the individual farmer level. Also, while the US-
China trade war makes for an uncertain situation, this uncertainty 
is in the context of a broader downturn in the US farm economy," 
said Townsend.

In Brazil, in general, there is a good development of culture 
in the field. However, the South region has gone through a long 
period without rainfall, causing stress on plants and a decrease 
in production. There are also reports of breakage in regions of 
Paraná of up to 50%.

Cooper believed that farmers in Brazil have benefited from 
strong demand for their soybeans but are now nervous and 
waiting to see what happens. If the tariffs stay, then it’s good for 
the Brazilian farmer. However if the tariffs are removed, it’s bad for 
the Brazilian farmers because they will have to compete with US 
farmers who are eager to sell soybeans and might get low prices.

For Argentina, the situation of sowing soybeans has not been 

affected so much by external issues, but by the internal situation. 
The current season (2018/19) is almost finished and the expected 
planted area will not be modified. The maintenance of export 
taxes on soybeans at a level greater than 30% does not allow the 
increasing of the sowing area significantly.

Although the government once again taxed maize and other 
competing soy crops, the planting situation will be very similar to 
the previous year. Broussain does not expect major changes in 
planting intentions. In addition, it seems that the producer prefers 
to keep the proportion of soy in the rotations more balanced with 
respect to corn, to make the system more sustainable.

“We must consider that the participation of Argentina in beans 
exportation is pretty low, due to high internal consumption, that 
uses almost 75% of the production for industrialization to make 
oil, flour and biodiesel for local use and exportation,” commented 
Broussain.

“In conclusion”, Rosso said, “Argentina has an opportunity in 
the medium term, which will take advantage of it more, generating 
favorable internal conditions rather than in response to the 
commercial war and its consequences.”

In addition to the situation in the US, Brazil and Argentina, 
Cooper also told AgroPages what he knew about China and 
Russia.

“The Chinese government has been encouraging Chinese 
farmers to plant more soybeans so we will probably see some 
increases in planting. But many farmers are familiar with planting 
corn and have planted corn for many years in a row. So, they 
might be hesitant to change,” said Cooper.

In addition, Cooper reckoned Russia will probably continue to 
plant more. “There are many farms in Eastern Russia that border 
China and can supply to the Chinese market. And the relationship 
between Russia and China is very strong now so they will probably 
feel comfortable expanding their production to sell to China,” 
commented Cooper.

US-China trade war enters the truce, but 
the future is still uncertain

In the opinion of Stephens, the news of resumed sales 
represents a positive step under the current 90-day agreement 
to suspend new tariffs and negotiate on trade issues agreed to 
by President Trump and President Xi. Beyond the recent sale 
announcements, it is vital that this 90-day process results in 
lifting the current 25% tariff that China continues to impose on US 
soybean imports. Without the removal of this tariff, it is improbable 
that sales of US soybeans to China can be sustained.

“We don’t know the possible impact, and that remains highly 
uncertain,” Townsend said, “It could be, if this interim-agreement 

Season 2016/17 2017/18 (*) 2018/19 (**)

Production (Million MT) 54.1 35.1 54.0

Planted area (Million ha.) 18.5 17.7 17.9

Exportation (Million MT) 7.23 3.5 11.0

Argentina soybeans market

* The premium is an extra remuneration for the delivery of 
soybeans for export. The payment of premium is negotiated 
between trader and international buyers. The basis of calculation 
is a percentage of the Chicago quotation, discounting the 
logistics costs.

(*) severe drought (the worst of the last 50 years)
(**) Forecast (up to 12/6/18, 73 % of the area was already planted)
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becomes the impetus for momentum on a broader trade 
agreement between the two countries. But it could also merely 
delay another cycle of tariffs, retaliation and counterretaliation. It’s 
too soon to know what the 90-day truce represents in terms of the 
US-China trade relationship.”

“As for the agreement signed between China and the USA to 
postpone for 90 days the issues of raising US taxation on 25% of 
those products exported by the Chinese, it is perceived that there 
is a tendency towards reaching agreement, as well as a possible 
ending of the economic conflicts between the two super powers. 
Earlier this month, Meng Wanzhou, the vice president of Huawei, 
was arrested in Canada as part of US investigations, leading to a 
further weakening of relations between China and the US,” said 
Pereira.

“We believe that an agreement to buy agricultural products 
between the USA and China may not be advantageous for Brazil. 
The Chinese account for 80% of Brazilian soybean exports. 
Although the Chinese demand is not supplied by American 
soybean, a reduction in our exports can generate some economic 
impact,” added Pereira.

Rosso believed that the situation of the "commercial war" is a 
reality that is here to stay. Despite favorable changes, China has 
felt this trade war, and in the case of soybeans, it is preparing to 
be a very important player in South America, more than expected, 
with the investments and market capture that it has been making 
in recent years. 

“It is also true that a temporary relaxation of this commercial 
war helps to increase prices, without reaching normality. Therefore, 
Argentina, like its neighbor Brazil, has to rethink the strategy of an 
increased production of grains with that destination. In the case of 

Argentina, there will be more industry competition for the grains 
to industrialize, which is the majority of our business, which will 
surely give soy a greater opportunity to grow,” concluded Rosso.

Cooper said that it’s very difficult to predict what will happen 
with the tariffs. But either way he thinks there is a long-term trend 
of China importing fewer US soybeans.

Firstly, this is because China probably realizes it was relying 
too much on the US and Brazil for its soybeans. China will see this 
trade dispute with the US as an opportunity to diversify from where 
it buys soybeans and grains.

Secondly, this trade dispute will encourage farmers in other 
areas of the world to plant more crops such as soybeans, 
rapeseed, or sunflowers. “We’ve seen China looking to buy 
soybean meal from India, soybeans from Russia, sunflower meal 
from Ukraine. More farmers are now thinking about selling to 
China,” commented Cooper.

“Thirdly, I think Chinese importers are now aware of the 
new alternatives and more comfortable dealing with these new 
suppliers. For example, many countries only imported corn from 
the US and never looked at different suppliers until the US had a 
bad drought in 2012. Those importers had to look at countries they 
never dealt with before, such as Brazil and Argentina. After the 
drought was over, the importers bought US corn again, but they 
also were comfortable buying from Argentina and Brazil based 
on which country offered the best price. So the US faced more 
competition because importers made connections with suppliers 
in other countries. So even if the tariffs go away, the Chinese 
buyers are now more comfortable buying from different locations, 
or buying alternative products. This means US soybeans will face 
more competition,” he concluded.
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Insight into Innovative Adjuvant Technologies and 
Initiatives on the Formulation Technology Innovation

Q1. Could you introduce the key adjuvant products/technologies of your company, and their 

application, promotion and the global layout situation? 

Evonik: Evonik is a world leader in specialty chemicals. Under the BREAK-THRU® brand, we 
market specialty additives for the crop protection industry, for tank mix adjuvants and in-can additives 
for pesticide formulations. We offer agricultural chemicals based on organomodified siloxanes and 
organic surfactants, such as spreaders, penetrants, antifoams, dispersants and emulsifiers. The 
acquisition of the Air Products’ Performance Materials Division enabled us to broaden our technology 
and product platform by integrating the SURFYNOL® and TOMADOL® as highly dynamic surface 
agents, mainly for InCan use.

Water and nutritients are essential for plant growth. Drought stress is one of the major limiting 
factors that effects crop and fruit growth and productivity. Evonik addresses this challenge: BREAK-
GARD® is an innovative soil adjuvant for irrigation and fertigation; STOCKOSORB® is our brand for 
high performing soil conditioners of water absorbent polymers. Both product groups are used to 
increase and stabilize crop yield, especially under abiotic stress conditions like drought, salinity and/or 
flooding.

Croda: Croda offers an extensive range of additives and adjuvant technologies, working with 
formulators to help them get the best performance from their products.  From spray formation and 
retention aids to enhanced wetting agents and penetration enhancers, these provide a comprehensive 
toolkit for advanced formulation development.  New innovative products include our range of Tween™ 
20 variant surfactants, delivering improved surface activity and superior wetting performance for 
a wide range of hydrophobic herbicides whilst providing environmental and toxicological benefits 
over alternative materials.  Other recent developments include advances in our market leading 
Atplus™ DRT technology platform for advanced spray quality / drift control and an electrolyte-tolerant 
dispersant for use in combination with concentrated fertilizer formulations and other highly electrolytic 
systems.  

AXEB: AXEB adjuvants (Axenhance, Axebuffer, Axeredux) are used in a great variety of foliar 
mixtures and aerial applications in many crops in more than 10 countries worldwide — Latin America, 
Middle East, Asia, North Africa and Europe — through our official distributors in these countries, 
where dedicated promotion has shown to be highly effective. 

We would like to highlight that AXEB adjuvant is very popular in China. In China, our adjuvant 
series products are exclusively sold by Shanghai Zhongrui Chemical Co., Ltd. In China, we and 

Zhongrui have made innovative functional 
positioning for our adjuvant products - 
"Pesticide Navigation", which is in line with our 
product characteristics, very vividly describes 
the functions of the core components of our 
products, and this function positioning has 
been recognized by the Chinese authoritative 
scientific research institutions. We and 
Zhongrui Chemical also jointly commissioned 
the Chinese Academy of Agricultural 
Sciences、China Agricultural Technology 
Promotion Center and other authoritative 
organizations to conduct a mechanism test 
research and application promotion research 
on the series of products of "Pesticide 
Navigation".

In 2018, under the full promotion of Zhongrui 
Chemical, the “Pesticide Navigation” series 
of products in China has reached an area of 
millions of hectares. We think this is far from 
enough to help more Chinese farmers realize 
the use of pesticides and fertilizers. With 
improved efficiency, we are currently working 
hard to make 50% of our adjuvant products 
available for use in the Chinese market.

Q2. What challenges has your company 

encountered in the process of developing 

new products and extending new markets 

in this field, and what strategic initiatives 

have been taken to address these 

challenges?

Evonik: We take care of what our customers 
expect from us. Our innovation strategy is 
driven by the market needs for sustainable 
agro solutions.  In past years, our R&D pipeline 
has focussed on additive developments which 
help our customers to make their agrochemical 
formulations more environmentally friendly. 
These additives are biodegradable, are based 
on renewable resources and come with a 
benign labelling, ideally meeting all those 
criteria at the same time. BREAK-THRU® 
products are known to improve performance 
and efficiency for our customers´ products 
in agro applications. Before we bring a new 
product to the market, we run field trials in the 

different climate regions. In addition, we offer 
expert technical support for our customers and 
also provide guideline formulations. In recent 
years we noticed that hurdles for new product 
registrations have become more complex and 
demanding. Clearer guidelines from national 
authorities may speed up these processes.

Croda: Farmers are under increasing 
pressure to increase food production with 
fewer resources, whilst maintaining longer term 
stewardship of the natural environment.  Given 
the growing challenges of pesticide resistance, 
environmental concerns and regulatory 
changes, society as a whole is looking to 
the crop protection industry to provide safe, 
sustainable solutions to these problems.  

Whilst Croda continues to develop its range 
of additives and adjuvants, working closely 
with customers to meet the most demanding 
formulation needs, we have also invested in 
new and complementary technologies which 
we believe will play an increasingly important 
role in the future of food production.  

Our Incotec Seed Enhancement business 
is a market-leading player in seed priming 
and coating, enabling delivery of nutrients and 
plant protection products directly onto seeds, 
providing a step-change in crop protection.  
In early 2018, Croda acquired Plant Impact, 
a biostimulant company with a range of 
technologies to boost plant growth and yield 
improvement.  Together, this combination 
provides a strong platform for success for 
Croda and its customers in the agrochemical 
market.   

AXEB: As a company focused in 
biostimulants and plant nutrition products, we 
soon faced the challenge of developing new 
adjuvant formulations when our costumers 
asked us for products to improve the field 
application and the effect of our most high-
valued biostimulants. Developing products to 
meet the needs of our customers is one of our 
strongest points.

The process of developing AXEB’s 
adjuvants started by comprehensively studying 
the state-of-the art adjuvant technology. This 
allowed us to stablish the key raw materials 
to use for every adjuvant function (buffering, 

Adjuvant are needed to manage inherent physical active ingredient properties and associated aspects and 

play an important role in designing and tuning of product properties, for example, retention, spreading and 

uptake. Adjuvant technology can enhance the effectiveness of agrochemical formulations by improving 

their biological efficacy. In brief, adjuvants are a key component in formulation technology innovation. 

Accordingly, AgroPages recently invited three key players in this field: Evonik, Croda and AXEB to share 

their insights on the new adjuvant technologies, key influencing factors and potential solutions of the 

adjuvant technology development, as well as future development plan etc.

Dr. Daniela Kruse
Marketing Manager EMEA 
Surface Technologies, Interface 
& Performance at Evonik 
Nutrition & Care GmbH

Susan Sun
North American R&T 
Manager, Croda Crop Care

Ricard CASALS
CEO at  AXEB
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wetting, etc.). After that, we worked in our laboratory in order to 
develop a little family of adjuvants for our portfolio. Our expertise 
in new formulations development was very important to help us 
overcome the technical challenges.

Q3. What do you think are the key factors driving formulation 

technology innovation? What initiatives did your company 

take to drive its innovation? What do you think of the 

important role of adjuvants for formulation technology?

Evonik: Market needs drive formulation technology 
innovations. Consumers demand food with no, or lower amounts, 
of residual chemicals. Growers need to prevent the development 
of resistance of pathogens and pests to active ingredients. Karl-
Heinz Florenz, member of the European Parliament, recently 
spoke at the Evonik Plant Care Day and stressed the demand 
to decrease the agrochemical input within the European 
Union. This demand, and the regulatory phase out of many 
chemical pesticides globally, must be overcome by agrochemical 

manufacturers. Super-spreading organomodified trisiloxanes, like 
BREAK-THRU® S 240, enables the requested lower pesticide use 
rates. They improve the spray efficiency through better coverage, 
due to superior spreading and adhesion. Also, our other BREAK-
THRU® spreaders and penetrants optimize the use rate of crop 
protection products, in terms of reduced wash off, leaching and 
drift control of spray solutions.

New active ingredients are often more complex and need to 
be applied in combination with other actives to provide multiple 
modes of action. Our multifunctional additives enable compatibility 
of multiple active components in one formulation to offer a broad 
spectrum of pest control.

Our surfactants also deliver robust performance, despite difficult 
conditions, such as rainfall, as these improve adhesion, retention 
and uptake, and provide higher efficiency, as penetration through 
leaf cuticles can be improved. 

The application of plant health products using unmanned 
aerial vehicles (UAV) require new, low water volume solutions. 
These innovative products need to address anti-evaporation and 
drift control issues for this application, so surfactants are key to 
ensuring compatibility and targeted delivery of the active ingredient 
to maximize efficacy in the fields. 

Croda: At Croda, we strive to improve our environmental, 
social and economic performance by innovating for a sustainable 
future.  From naturally-derived formulation additives for improved 
stability to performance-enhancing adjuvants for optimum delivery, 
sustainability is at the heart of the Croda business.  With industry 
leading technologies including 100% bio-based surfactants, 
wetting aids, penetration enhancers and drift reduction agents, this 
enables formulators and growers to take a more environmentally 
sensitive approach to getting the best yield for their crops. 

As an example of this commitment, Croda is dedicated 
to sustainable sourcing of raw materials used for surfactant 
manufacture, such as palm oil and palm kernel oil from Roundtable 
on Sustainable Palm Oil (RSPO) certified sources.  This 
contributes to reducing deforestation and its impact on climate 
change and biodiversity.  More recently, Croda has completed 
construction of a bio-based ethylene oxide manufacturing plant, 
enabling production of our ECO range of 100% bio-based non-
ionic surfactants.  The plant uses corn-derived ethanol as a 
replacement for fossil fuel-derived feedstock, which along with the 
use of renewable energy leads to a substantial reduction in carbon 
footprint.  Both of these innovations enable customers to benefit 
from a more sustainable approach whilst maintaining performance 
of the conventional alternatives.

AXEB : A new original formulation should be addressed to 
solve a specific problem through new strategies. Our approach is 
based in first making a comprehensive revision of the root of the 
problem in order to set the strategy to follow. Knowledge and a 

good selection of raw materials, including environmental concerns 
in this selection, are perhaps the key factors driving formulation 
technology innovation.

It can be difficult for final users to understand why they need to 
use two products instead of one. Why not include the ingredients 
of the adjuvant in the formulation itself? Formulators must face 
this question and address one-product solutions in cases where it 
is possible. Of course, this is not always possible due to technical 
constrains, and often, a specific adjuvant must be used along 
with some products in order to achieve a good efficiency of 
the application on the crop. Like communicating vessels, there 
should be constant feedback between the innovations in adjuvant 
formulation and general formulation technology.

Simultaneously, we developed a specific three-product 
application plan for the Chinese market. This plan combines the 
action of three different product technologies that result in the best 
performance for the crop.

Q4. What's the future development planning of your company 

in the adjuvant field?

Evonik: Our product launches in recent years reflect the targets 
of our innovation pipeline. BREAK-THRU® S 301 and BREAK-
THRU® SD 260 are readily biodegradable super spreaders with 
a favorable toxicological profile based on patented technologies. 
They are not considered dangerous goods. With BREAK-THRU® 
SD 260 we launched the first solid water soluble trisiloxane in the 
market, suited for solid pesticide formulations. BREAK-THRU® SF 
420 is a new 100% biobased and readily biodegradable adjuvant 
made by fermentation.

At Evonik, we realize the growing interest, especially in 
biological control agents. Biopesticides is a fast developing market 
segment. For these new class of actives, especially for microbial 
actives, biocompatible additives offer the potential to increase 
performance and, thus, even better acceptance in the market. Our 
product offerings help to increase the often limited shelf life, and 
optimize delivery and efficacy. Evonik has invested in recent years 
to build-up know-how and expertise to handle microbial actives in 
our agro formulation laboratory. 

Many of our products are registered for organic farming (OMRI1) 
and we have received   the first FiBL2) approval for our biobased foliar 
surfactant BREAK-THRU® SP 133 to be used for organic farming. 

Additionally, in 2018 Evonik opened a new laboratory in Brazil 
(São Paulo) to better support the local needs and demands of its 
agricultural customers in South America. 

1.OMRI Lists | Organic Materials Review Institute
2.Forschungsinstitut für biologischen Landbau, Schweiz, 

Deutschland, Österreich
Croda: Croda continues to develop its extensive range of 

adjuvant products, delivering sustainable, advanced formulation 
solutions without compromising on product performance.  In 
the coming year, we are looking forward to launching the next 
generation of spray quality / drift reduction products and further 
advances in our wetting and dispersants portfolio.  Building on its 
established reputation for quality and innovation, we are extending 
our series of training sessions, academies and workshops, sharing 
our expertise and working closely with customers to help them to 
get the best out of their formulations. 

AXEB: One area is to modify our biostimulants and other high-
value products from our portfolio through the incorporation of an 
adjuvant formulation technology, with the aim of improving the 
effectiveness of our products’ applications. 

On the other hand, our customers are also a great driving force 
in the development of new products. Their feedback is essential to 
understand the needs of an increasingly technified agriculture, thanks 
to their permanent contact with the field. Moreover, a demand, or 
even a suggestion from one customer in a specific part of the world 
could be the initial spark to develop a product, which could also be a 
good solution for a similar problem in another country.
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INTERVIEW INTERVIEW

Leili Marine BioIndustry Inc. (hereafter 
as Leili) is one of the important and 
professional companies in the world of 
BioStimulants for agriculture. Since its 
establishment in 1993, this innovative 
company has developed itself across 
different stages along with technologies 
and values to modern farming. From 
China to the world, Leili has been in 
around 80 countries after 26 years of 
growth. To understand more about Leili 
in the international market, Agropages 
interviewed Bill Duan, the vice President 
of Leili group for international business. 

Leili is famous for its special 

technology, Enzymatic Extraction. 

What is behind it?

Leili's core advantage is in its specialty 
of seaweed varieties, Sagassum and its 
patent technology, Enzymatic Extraction. 
Selected from over 100 species of 
seaweed varieties, Leili finds Sagassum 
has more ingredients of natural plant 

hormones, alginic acid and polysaccharide 
etc, compared with other main seaweed 
varieties for agriculture in the world. 
Furthermore, Leili Sagassum is from the 
selected clean islands and at a special 
growth stage. 

The Leili patent enzymatic extraction 
technology is specially developed by the 
Leili R&D team itself after more than five 
years of research and selection. This 
enzyme is specially for the extraction 
of Sagassum and all the enzymes are 
produced in the BioProduction unit of the 
Leili factory in Beijing. The advantages 
in the variety and the independent 
technology guarantee the high quality 
of Leili Algal BioStimulants and its 
performance on crops. 

What are the unique performances in 

the farm of Algal BioStimulants?

One point is simple and important: 
a bioStimulant is a bioStimulant. It 
is not NPK, not trace elements, not 

agrochemcials. Algal BioStimulant also 
has its specialty effects and functions. If 
not a real quality, it means some buyers 
are purchasing the effects of NPK, trace 
elements, humic acids or amino acids at 
the price of Algal BioStimulants. This is 
not fair to buyers and growers, because 
they cannot get the true effects of Algal 
BioStimulants.

What we are glad to see is that in the 
last three-five years, the world of farming 
has seen a quick development in Algal 
BioStimulants. It has become one of the 
necessary inputs along with agrochemicals 
and fertilizers. Leili Algal BioStimulants 
are to improve the stress tolerance of the 
plants and fruiting qualities. Based on its 
Sagassum EnzyTech, Leili has developed 
its unique solutions for Rhizosphere 
Quality, Stress Tolerance, Fruiting Quality 
and BioControl. Leili unique products 
are the core of these different smart 
solutions on the plants. Most of these 
unique solutions can only be found from 
Sagassum Extract by EnzyTech. 

Leili Sagassum Extract, 

What's Behind the Enzymatic Extraction?

Mr. Bill Duan
Vice President of Leili 
Group

Besides quality products and the 

technologies, what other added value 

can Leili provide?

To ensure Leili technologies, 
products and solutions serve the world 
of farming well, Leili is developing a 
large professional network of teams to 
serve professional farming locally in 
each country. Every year, Leili conducts 
thousands of application research, tests 
and demonstrations on different soils, 
climates and plants. The 26 years of 
accumulation of big data in the farms 
makes its solutions stably effective in 
plants. All Leili partners, including national 
distributors, local dealers and growers 
benefit constantly from the stable solutions 
and performances in the farm. Leili also 
has all-year education and collaboration 
programs for its teams to ensure any new 
research and ideas are quickly developed 
across the world. 

Based on its knowledge in the market 

for over 26 years, Leili also helps local 
partners to make more effective and 
efficient marketing strategies and plans. 
Different from commodities products, we 
need to teach growers how to benefit 
from BioStimulants and to earn a good 
return on their investment. Together with 
our local partners, we conduct a lot of 
demonstrations, field days and retailer 
promotions. All these are important value 
additions, besides our quality products to 
partners. 

What is the relationship of 

BioStimulants with traditional inputs, 

such as crop protection products and 

fertilizers?

Leili BioStimulant Solutions have no 
conflicts with agrochemicals and fertilizers. 
On the contrary, they have a very positive 
role together with agrochemicals and 
fertilizers. The plants become weaker 
and weaker due to stress from weather 

change, poor soil quality and more and 
more stronger diseases. By building 
a strong and natural root system, Leili 
solutions help more nutrients of fertilizers 
go to the plants, instead of being lost 
in the soil. By helping plants become 
stronger, the agrochemicals are more 
effective when diseases occur.

Leili BioStimulants are more deeply 
connected to the agrochemicals 
in terms of both applications and 
marketing strategies. The dosage of Leili 
BioStimulants is usually 1-2L or kgs per 
hectare. Similar to agrochemicals, Leili 
BioStimulants need more field tests and 
demonstrations, and more pulling forces in 
the farm. Agrochemical distributors have a 
good advantage in the above sections to 
promote the Leili BioStimulant business. 
Leili is open to business collaborations 
in different models of businesses across 
different sized companies in agrochemical 
industries. 
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INTERVIEW INTERVIEW

“AgroSpheres is targeting the synthetic chemical and biological 
crop protection markets, working with partners and developing 
our own products. Target customers include industry partners who 
need advanced formulation technologies to more effectively deliver 
their active ingredients,” said Doug Eisner, CEO at AgroSpheres, 
in a recent interview with AgroPages. He also shared his views 
on AgroSpheres’ innovative bioparticle delivery platform and its 
application value, target markets and target clients, as well as 
future development planning etc.

Q1. Could you briefly introduce AgroSpheres and its team 

background?

AgroSpheres is an agricultural biotechnology company located 
in Charlottesville, Virginia that has developed a novel, bioparticle 
delivery platform for crop protection products. AgroSpheres’ 
bioparticle is a spherical cell that can encapsulate and deliver both 
synthetic chemicals and biological pesticides.  The bioparticle 
can shield these actives from environmental degradation, enable 
sustained, controlled release of the active ingredient and allow 
them to stick to plant leaves for rain fastness. 

AgroSpheres was spun out of the University of Virginia.  The 
company was founded by Payam Pourtaheri and Ameer Shakeel 
who met while studying nanomedicine and biomedical engineering 
at UVA.  As undergrads, Payam and Ameer began working on a 
related, bioparticle technology.  Upon graduation, they founded 
AgroSpheres.  They raised a $750,000 seed round, hired a team 
of talented UVA scientists and set up the laboratory.  I joined the 
AgroSpheres team in August 2018.  Previously, I was the COO 
and co-founder of GrassRoots Biotechnology, an agricultural 
biotechnology company that was spun out of Duke University and 
eventually acquired by Monsanto. 

AgroSpheres currently has six full-time employees and a team 
of experienced advisors to guide the company.  Advisors include 
Kelly Smith, Director of Microbials Development at AgBiome; Per 
Falholt, former Sr. VP of R&D at Novozymes; Michael Kock, former 
head of Intellectual Property at Syngenta; and Todd Abraham, 
former Senior VP of R&D, Mondelez.

Q2. Could you describe the Platform Delivery Technology of your 

company and its innovative and application value? 

AgroSpheres’ delivery technology is a bioparticle that can be 
loaded with synthetic chemicals and biologicals.  The bioparticle 
is a small, spherical, biological cell (approximately 400 nm) that is 
produced during the fermentation of parent, bacterial cells. 

The bioparticle can protect the encapsulated active ingredients 
from extreme temperatures, pHs and environmental chemicals.  
For example, the bioparticle can be loaded with dsRNA and shield 
it from RNases in the environment that would otherwise quickly 
break it down.  

Another benefit of the bioparticle is the ability to control release 
of the active ingredient. Release kinetics of the active can be 
tuned during bioparticle production.  For example, the addition of 
agents that crosslink the bioparticle membrane produce a sturdier 
membrane that slows the release of the encapsulated actives, 
potentially for as long as two months. 

Another key feature of AgroSpheres’ bioparticle is the ability 
to embed proteins on its membrane surface.  Proteins like 
carbohydrate binding module enable the bioparticles to stick to 
plant leaves for rain fastness.  Proteins can also be used to target 
specific pests, like surface-expressed proteins that adhere to the 
gut of an insect, or proteins, like chitinase, that can degrade chitin 
in the cell walls of fungi. 

Q3. Could you describe production of AgroSpheres' 

bioparticles?

AgroSpheres’ bioparticle is produced during a fermentation 
process that can be scaled to produce large quantities at low cost.  
During fermentation bacterial parent cells split off small spherical 
bioparticles. Because bioparticles do not contain chromosomes, 
the EPA has deemed them to be non-GMO.  Currently, we are 
utilizing E. Coli. to create bioparticles, but other rod-shaped 
bacteria can be used. 

The loading of externally produced active ingredients – 
both synthetic chemicals and biologicals - is accomplished by 
incubating the bioparticles in a solution with the active ingredient.  

AgroSpheres Commits to Advancing 
the Bioparticle Delivery Platform in a 
Variety of Areas in Crop Protection

Doug Eisner
CEO at AgroSpheres

For biologicals, AgroSpheres’ bioparticle has a very significant 
COGS advantage because biologicals can be expressed in the 
parent cells during the initial fermentation process.  The parent 
cells are engineered to produce the desired biological – dsRNA, 
proteins, enzymes… When the bioparticle splits off from the parent 
cell it retains the biological.  We’ve achieved very high loading 
rates of dsRNA with this internal expression method and can also 
produce peptides and enzymes in this manner. 

Q4. What are your target markets and target clients? What 

are the plans to develop new technology/product and extend 

new markets/regions? 

AgroSpheres is targeting the synthetic chemical and biological 
crop protection markets, both working with partners and 
developing our own products.  Target customers include industry 
partners who require advanced formulation technologies to more 
effectively deliver their active ingredients. Our partnerships have 
validated key benefits of our bioparticle platform - shielding actives 
from environmental degradation, enabling leaf adherence and 
controlled release of the active ingredients. We will also develop 
our own insecticides and fungicides and sell to growers through 
channel partners.

 
Q5. Could you talk about your company's current 

collaborations with other companies?

We’re engaged in several collaborations with industry partners 
to develop the bioparticle platform to deliver our partners’ active 
ingredients.  Our first partnership with Adama Agricultural Solutions 
is focused on delivery of synthetic chemical pesticides. We’re 
looking forward to working with Adama to commercialize our first 
bioparticle product. 

In the biologicals space, AgroSpheres has signed partnerships 
with GreenLight Biosciences and TechAccel to encapsulate 

dsRNA. These partnerships will test delivery of dsRNA to control 
Colorado Potato Beatle and Lepidopteran insects.  

Initial experimental results with GreenLight have demonstrated 
that dsRNA encapsulated in our bioparticle was as effective at 
controlling Colorado Potato Beatle as naked dsRNA. This was 
a significant result because we are confident that bioparticle 
encapsulated dsRNA will resist degradation and last longer on 
crops and have better release kinetics than naked dsRNA or other 
current formulation strategies. 

Q6. What are your company's future plans? 

We are in the process of raising capital to develop our 
bioparticle platform and achieve important milestones over the 
next two years. 

In the near future, we will continue to work with our partners 
to advance bioparticle formulations to commercialization.  This 
involves ongoing R&D to engineer the bioparticle for optimal 
delivery.  The bioparticle is a flexible, tunable platform and we 
continue to improve its loading capacity, release kinetics and 
targeting.  We will form new partnerships to enhance delivery of a 
variety of active ingredients.  

Concurrently, we are starting to develop our own bioparticle 
pesticides. We are working with a team at North Carolina State 
University to produce an insecticide for thrips. The goal is to 
encapsulate dsRNA that controls thrips and embed a protein 
on the bioparticle membrane to adhere to a protein thrips’ gut, 
effectively targeting that dsRNA payload. 

AgroSpheres is also developing a fungicide that encapsulates a 
biological and expresses a protein on the bioparticle membrane to 
provide a dual-mode of action against important fungi pests.  

Our mission is to advance the bioparticle delivery platform in a 
wide of areas in crop protection to deliver better tools to farmers 
to control pests and achieve higher yields in a sustainable, 
environmentally friendly manner. 
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INTERVIEW INTERVIEW

Could you please briefly summarize the global performance 

development of BRF? Is it possible to share a story about 

yourself and your company's background to readers, 

especially your rich experience in the agrochemical industry?

BRF is an integrated discovery and Contract Research 
Organization (CRO) established more than a decade ago with 
the prime aim of serving the agrochemical industry and core 
allied industries. BRF has undertaken research on agrochemical 
products with astonishing quality and integrity compliance reports 
along with sponsor gratification under a single roof, which makes 
us one of the best CROs among the scientific communities. 

BRF is an eco friendly accredited/approved research facility 
with OECD-GLP (NGCMA), CPCSEA, DSIR, SENAVE & IBSC. 
The research facility covers 55,000 sq.ft of built-up areas along 
with 45 animal rooms with an uninterrupted power supply and a 
controlled environment.  

BRF globally supports development, and the data generation 
strictly adheres to international standards such as OECD, BIS, 
OPPTS (OCSPP), EPA, ASTM, EEC, FDA, IP/BP, USP, ICH, 
SANCO, JMAFF, CIBRC, ISO, FAO, WHO and the registration 
of crop protection products. In addition to that, BRF liaisons with 
National and International Research Institutes/Foundations in 
India, Agricultural Universities and Research Centers in different 
Indian states and collaborates for the technology transfer and 
product development, under both laboratory and field conditions.

I am the Founder and Chairman of BRF, I started my own 

venture in 1999 after serving in various CROs with vast knowledge 
on regulatory research. Eventually, in 2009, BRF was established 
with a state-of-the-art laboratory going full throttle with GLP in 
2015. Currently, we are a 180-plus strong organization to compete 
with any terms of research worldwide.  

Could you please explain your major projects and special 

advantage over your industry rivals? Also, could you talk 

about your project efficiency, team force, confidentiality and 

so on?

Currently, BRF is globally renowned among the agrochemical 
manufacturers with a robust tracking record in regulatory research. 
BRF solves issues and offers a complete package of services in 
accordance with the registration of agrochemical products in the 
industry.

Our projects focus on industrial chemical, microbial pesticides, 
method development and validation, 5-batch analysis, physio-
chemical analysis, toxicology safety studies (acute, subacute, 
sub-chronic, and chronic), carcinogenicity, developmental toxicity, 
neurotoxicity, immunotoxicity and livestock studies, pharmacology 
(efficacy & pharmaco-kinetics), pathology (histopathology & clinical 
pathology), genetic-toxicology (in-vivo & in-vitro), eco-toxicology 
(aquatic, terrestrial & environmental fate studies), entomology 
and QSAR. BRF offers quality, integrity, reliability and time 
management of services. BRF fulfills the complete package under 
a single roof. Our trend is to update protocol intellectually (method 

BRF: Committed to Being the Cornerstone for 

Customers to Achieve Efficient Registration

validation and standardization) and offer new services to sponsors; 
this is BRF's strategy to compete with others in the industry. 

Additionally, BRF has a client-centric friendly approach to 
meet their needs without saying "NO". This is along with a focus 
and policy to maintain readability, reliability and reproducibility to 
generate quality reports to the clients. 

BRF does not end up or break its support/relationship with 
clients after delivering quality reports. We challenge and continue 
our support until the product reports have been accepted by the 
regulatory authorities. This is the biggest strength of BRF in the 
industry to compete with other CROs. 

BRF has a well-experienced team of over 150 scientists from 
diversified backgrounds to deal with tough projects and timelines 
and resolve any technical issues. BRF generates quality data 
and maintains projects with the utmost confidentially. BRF has 
24/7 physical security and 24/7 video monitoring of all areas 
with 100 CCTV cameras and restricted access archive with 
fireproof cabinets. There is also a firewall protected server with 
a separate controlled document management system to handle 
data movement. The information technology security team secures 
all systems and comprises an external security team and internal 
security team that work together and conduct regular full system 
checks and audit unauthorized access of systems and data. 
All teams working on a project are insulated from each other to 
preserve client confidentiality at all levels within the organization. 
Policies and practices exist to ensure data flows only on a need to 
know basis. 

Are there any differences between the Chinese and other 

international markets? What successful experiences and 

service concepts can be shared with our readers? We 

understand that besides traditional toxicity studies, physical 

and chemical properties, you also support clients with dose 

verification that helps build strong relationships with your 

clients.

The noticeable trend in the Chinese market has been the move 
by manufacturers to develop, register their own products, backed 
by increased investment in R&D, breaking away from offering just 
manufacturing support to other companies. With this, there has 
been an increase in the focus toward higher quality and speed in 
bringing products to consumers. This trend forms the differentiation 
between the Chinese market and other markets; to summarize, it 
can be said that there is more time sensitivity which makes CROs 
like us work on expedited schedules compared to other markets 
which are more price sensitive.  

We focus on traditional studies with dose verification because 
China is one of the leading manufacturers in agrochemicals. Every 
day, as newer products reach the market, our team of experts 

works toward updating the SOPs to meet the standards and 
requirements of these developments. 

I have been working for over two decades with Chinese 
manufacturers and sensed their needs and executed those in BRF 
at the time of delivery.

Could you please describe your lab success rate, and how 

many markets your clients submit your report to and then 

get registration approval? How do your clients evaluate your 

report quality?

BRF has a proven track record across markets worldwide 
for more than 136 agrochemical manufactures through data 
generation and product submission to the regulatory authorities. 
BRF successfully completed more than 4,000 reports for 410 
products, 340 have been approved and others are in the pipeline 
for registration. Our clients evaluate their report quality based 
on technical aspects, strictly with respective guidelines, way of 
sequential expression of the study and stringency on the delivery 
of results. We also have regular follow-up meetings with our clients 
to gauge their satisfaction and receive feedback on how to better 
deliver our services.

What is the development plan of BRF around the world, 

and specifically in China, for the coming years? Could you 

introduce your mission and vision?   

BRF has a global commitment toward scientific excellence and 
regulatory ethics in R&D to achieve the highest level of efficiency, 
continually striving to keep up with advances in science. BRF has 
moved past several milestones in its quest to support the ever-
growing needs of the industry. Our vision is “to be building blocks 
for manufacturers”. BRF plans to explore scope in all the regions 
of China to help manufactures with their regulatory needs.

(Editing by Erwin Xue, Project Manager of AgroPages)

Bioscience Research Foundation (BRF) was founded by Dr. C. Tamilselvan, who is humble, multi-
talented and has massive knowledge in the field of science. Under his leadership, BRF is now the 
CRO pioneer in India for the largest GLP regulatory research in all fields under one umbrella. In the 
course of interviewing Tamilselvan, we gained a deeper insight into why BRF can become India's 
leading CRO company and is recognized and trusted by many clients at home and abroad.
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INTERVIEW INTERVIEW

As a new player in the CRO industry, 

would you please tell us something 

about JDM Research? Where are you 

from and when did you come into 

being? 

With the global demand moving toward 
safe and environment-friendly products, 
the burden for industries in terms of R&D 
expenditure has increased significantly, 
while there is still a void with regard to an 
integrated R&D and regulatory service 
provider. JDM Research has positioned 
itself as a one-stop solution to address 
all the R&D and regulatory needs of a 
customer as a project for global delivery. 

Built in 2015 on a 10-acre land (120 
thousand square feet built-up area) in 
Gujarat, India, we boast of having a state-
of-the-art infrastructure.

JDM Research received ISO: 
17025(NABL) in June 2017, OECD 
GLP Certification in February 2018, 
and our R&D was recognized by DSIR 
(Government of India) in March 2018. We 
also received CPCSEA approval for our 
animal house facility in July 2018.

We started our operations in 2016-17 
and have been catering to Research and 
Development work for various pharma, 
agro and fine chemical companies. 
From February 2018, we have also been 
supporting the industry through GLP 
Studies.

JDM Research was globally 
represented at the Drug Discovery Nexus 
May 2018 (Germany), Agrochemex & CAC 
2018 (China) and Chemspec Mumbai 
& ICSCE Goa in 2018 (India) and has 
attracted many visitors and conducted 

deep knowledge exchanges with industry 
players.

What is your vision and aim?

Our vision is to realize the full 
potential of research to advance scientific 
understanding and enhance lives.

Our aim is to be a one-stop solution for 
compliance testing-GLP testing, research 
solutions and regulatory support.

What facilities do you have and what 

services can you provide?

We provide R&D services, the scale-
up of active ingredients and formulations 
of production technologies to pilot plant 
levels and regulatory data generation for 
both phys-chem and toxicology.

We can also provide the following 
services:

● GLP Phys-Chem studies as per 
OECD guidelines

● Toxicological studies as per OECD 
guidelines

●Bio-medical device testing as per ISO 
guidelines

● R&D synthesis 
● R&D formulations
● Scale-up studies pilot plant
● Bio-efficacy trials
● Residue analysis and persistence 

studies
● Health-based safety limit 

determination

JDM Research: One-stop Solution 
for Research, Toxicology and 
Analytical Chemistry Needs

As we know, there are many CROs in India, and the 

competition becomes very fierce. It may be hard for new 

entrants; what special advantages do you have over industry 

rivals? 

We understand that most of the other CROs are focused on 
either regulatory data generation or research or scale-up studies, 
and most of the time the facilities available are partial. 

At JDM Research, we have a synthesis R&D and formulation 
R&D in the same premises. For both synthesis and formulations, 
we have a pilot plant with complete systems to develop all types of 
chemistries.

We can provide GLP phys-chem studies for all OECD test 
parameters at one go, including the Five Batch analysis. 

Our tox facility is one-of-its-kind, with a double corridor clean 
room facility, >50 animal experiment rooms, with an HVAC (350 
TR) system installed.

Standard and impurities required for the studies can be easily 
made available with our in-house R&D, which is characterized by 
highly sophisticated equipment available in-house.

We are truly a ONE-STOP SOLUTION FOR RESEARCH, 
TOXICOLOGY AND ANALYTICAL CHEMISTRY NEEDS.

Tell us something about your strategy orientation. Where and 

who are your core markets and partners?

Having an OECD GLP-certified facility, DSIR-approved 
R&D, ISO-17025 accreditation, CIBRC and CPCSEA approval 
and world-class infrastructure, we are the partners of choice 
among pharma, agro and fine chemical businesses from various 

geographies such as India, China, Japan, Europe and the USA. 
We offer a complete project right from the synthesis of molecule 

to regulatory data generation, including efficacy trials.

How will you support your strategic partners in promoting 

their business?

The availability of all facilities and scientists at one place 
facilitates technical discussions and has a favorable effect on the 
product development.

Our customers primarily work with a marketing or production 
approach that is their core competence, our project approach helps 
complement them to reduce the involvement of capital resources 
and human resources to achieve significant cost reductions in a 
timely manner to achieve targeted objectives.

What are your development plans for the coming years? 

Chances and challenges?

The entire industry is working toward reducing pollution and 
producing environment-friendly products; we will provide a clearly 
defined approach toward achieving these goals.

Our entire focus and work ethics are centered on creating 
intellectual property for our customers.

Today, the customer needs safe, good quality and cost 
effective products. The industry is looking for innovation and 
high throughput; the challenge is to complete the project in time 
for global delivery applications, and JDM Research is poised to 
capitalize on that challenge.

(Editing by Terry Chou, editor of AgroPages)

Recently, following an unexpected encounter with Mr. Joy Paiza, Vice President of JDM Research, 

AgroPages found out more about the business entity.
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Bio-pesticides include naturally 
occurring substances that control pests 
(biochemical pesticides), micro-organisms 
that control pests (microbial pesticides), 
and pesticidal substances produced by 
plants containing added genetic material 
(plant-incorporated protectants) or PIPs.

The microbial pesticide (Bacillus 
popilliae, a naturally occurring bacterium) 
was registered in 1948. Since the late 
1960s and early 1970s, interest in the 
application of live microbes and viruses 
for control of pests and diseases has 
been slowly gathering speed. There 
was a time, when these products were 
expected to largely replace chemical 
agents. The realization that they wouldn’t 
replace the chemical cousins, surfaced 
after a few years of their trials, and the 
current thought process is driven IPM 
(Integrated Pest Management). The 
Microbial products are registered for use 
in agriculture, forestry, mosquito control, 
lawns and home-gardens. Both EPA and 
EFSA have considered risk from such 
products to health and safety as low, 
especially for Bacullus subtilis and B. 
amyloliquefaciens (EFSA DAR 2012).

Synthetic chemical agents have been 
traditionally used for crop protection 
as well as healthy, rich, and bountiful 
process. However, a strong movement 
has gathered momentum over the last 

decade to enter into “IPM” using natural, 
biological as well as chemical agents for 
control of pests and diseases.

Generally the Microbial Products 
consist of preparations of living 
microorganisms. They provide several 
distinct benefits, in that, being natural 
life forms, they are expected to be 
inherently safe as compared to their 
chemical cousins, since they generally 
only impact the target organism. This 
eliminates unwanted adverse effects 
on the ecosystem as products and their 
degradants are natural, non-accumulative, 
and non-toxic. Bio-pesticides fall into 3 
Major Classes:

1. Microbial Pesticides: Microbial 
pesticides are microorganisms that 
produce a pesticidal effect. They have 
pesticidal modes of action that often 
include competition or inhibition, toxicity 
and even use of the target pest as a 
growth substrate. 

2. Biochemical Pesticides: 
Biochemical pesticides are naturally 
occurring substances or are synthetically 
derived equivalents that have a non-toxic 
mode of action to the target pest(s), and 
have a history of exposure to humans and 
the environment demonstrating minimal 
toxicity. Synthetically derived biochemical 
pesticides are equivalent to a naturally 
occurring chemical with such a history.

3. Plant-Incorporated Protectants 
(PIPs): PIPs are pesticidal substances 
that plants produce from the genetic 
material that has been added to the plant.

What are the Benefits of Bio-

pesticides?

There are several benefits to using bio-
pesticides, including:

● Decreased risk without affecting 
yield. Bio-pesticides—when used as a 
component of an IPM program—can 
greatly decrease the use of conventional 
pesticides, without affecting crop yield.

● Often less toxic. Generally, bio-
pesticides are inherently less toxic than 
conventional pesticides and are safer to 
those using them.

●Often effective in very small quantities 
and decompose quickly. This can result 
in lower exposures and avoid pesticide 
pollution problems.

● Targeting of specific pests. Bio-
pesticides generally affect only the target 
pest and closely related organisms, in 
contrast to broad spectrum, conventional 
pesticides that may affect non-target 
organisms such birds, insects, and 
mammals.

● When used in rotation with 
conventional products, bio-pesticides 

Towards Greener Agrochemicals: 

Overview of Biopesticides Registration & 

Mammalian Toxicology Data Requirement

By Samir Pandya
Business Development 
Manager of JRF Global

can help prevent development of pest 
resistance problems.

● Improved residue management. 
Buyers and consumers are becoming 
increasingly selective in their purchasing 
habits. Illegal pesticide residues, left on 
produce, can result not only in the loss of 
markets and related fines, but also other 
consumer avoidance. Bio-pesticides often 
contain natural products that are normally 
consumed and do not have residue 
concerns.

Registration requirements:

Generally, the global registration 
authorities tend to follow the lead 
established by the US EPA in 
determination of the relevant 2 guidelines 
(OCSPP guidelines series 885). These 
are designed to ensure no potential 
pathogenicity implications in mammals, 
when these enter via alimentary canal or 
respiratory route for the safety of the farm 
operator.

There may be different requirements for 
technical grade material and the marketed 
product, but it is clear from processes and 
procedures adopted in various jurisdictions 
that identity a pesticide, determined by its 
composition:

● Details and concentration of active 
ingredients/active agents

● Details and concentration of 
formulants

● Details and concentration of 
impurities

In addition, in case of certain types 
of microbial active agents it may be 
necessary to complete the identity check 
of a microbial bio-pesticide by providing:

● Details and concentration of 
microbiologically-derived contaminants 
such as specific metabolites

General data requirements across 
various regulators are mainly focussed on: 

●Product Characterization and Analysis
● Human Health and Safety Testing

● Exposure Assessment
● Food and Feed Residues 

Requirements
● Environmental Fate
● Environmental Toxicology
JRF has developed deep expertise 

in handling MPCAs. JRF is capable 
of performing different types of in vivo 
studies:

1. Acute Oral Toxicity / Infectivity
2. Acute Pulmonary Toxicity / Infectivity
3. Acute Injection Toxicity / Pathogenicity
The purpose of reviewing mammalian 

toxicology data for microbial pesticides is 
to ensure that the use of these products 
causes no unreasonable adverse effects 
to human health or non-target mammals. 
In order to do this, Regulators must verify 
that the microbial product is correctly 
identified, presents little possibility of 
pathogenicity or toxicity to humans or 
other mammals, and is manufactured in 
a manner to prevent contamination with 
human pathogens.

To assure the safety of microbial pest 
control agents toward mammalian species, 
EPA has adopted a tiered testing scheme 
similar to the tiered scheme used for 
biochemical pesticides. Tier I is designed 
to expose the test animal, mice or rats, to 
a single acute, maximum hazard or limit 
dose of the live microbial pesticide. Tests 
involving mammalian tissue cultures are 
required for viral pest control agents to 
insure there is no possibility of mammalian 
infection given optimal conditions for 
expression of viral pathogenesis.

The basic principle of testing is to 
evaluate toxic effects of the preparation, 
after potential oral ingestion or respiratory 
exposure. The product is tested for 
development of significant clinical signs, 
morbidity, and mortality as well as survival 
in organs of the test system (generally 
wistar/SD rats). The testing also evaluates 
potential effects of the microbial secondary 
metabolites, as well as possible invasion/ 
colonization inter and intra organs 

exposed to the product.
If any adverse effect is noted in the 

Tier I of the toxicity/pathogenicity tests, 
further testing is indicated using a tier 
progression to verify observed effects and 
clarify the source of effects. These Tier II 
tests could involve a sub-chronic toxicity/
pathogenicity test or, if the adverse effect 
was believed to be due to a toxic reaction 
rather than pathogenicity, an acute 
toxicity test to establish an LD50 value 
for the toxin. Residue data are required, 
if significant human health concerns arise 
from the toxicology testing. The majority 
of bio-pesticide products screened to date 
have not indicated any adverse effects 
to warrant testing further than Tier I. 
Genotoxicity testing hasn't been mandated 
by EPA. However, some of the EU DAR’s 
do show that genotoxicity testing has been 
undertaken voluntarily by some of the 
manufacturers.
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The agrochemical industry is reaching 
a record level of M&A transactions, 
establishing higher multiples, and 
attracting investment funds that priorly 
did not have an active display on this 
segment. 

The M&A main function is to provide 
growth, change the current corporate 
strategy, and to consolidate the market 
position. 

We have seen how the agchem 
industry has been redrawn with a huge 
increase of the M&A activity in response 
to the mega mergers we saw during 2016, 
with the Bayer & Monsanto merger, the 
Syngenta and Adama acquisitions by 
Chemchina, the Dow & DuPont merger, 
the FMC acquisition of Cheminova, Arysta 
acquiring Platform Specialty Products, or 
the most recent transactions like the UPL 
acquisition of Arysta Lifesciences.

These mega mergers have led, due 
to the regulator’s antitrust analysis, to 
some significant divestures that the mid 
ag corporate segment has taken as an 
opportunity for growth, maintaining the 
M&A activity on the rise until now.

The result is that all mid and major 
companies within the AG industry have 
been on the hunt for possible targets to 
maintain, expand and consolidate their 
market presence.

The whole industry has been shaken by 
this activity, which has raised acquisition 
prices and increased the valuation 
multiples, all in a frenetic race based on a 
“buy or die” policy.

With an aggregated value of deals 
reaching an all-time high, it is important to 
realize that besides the expanded activity, 
a more complicated scenario with new 
rules of engagement is being drawn. 

Equity players with deep pockets willing 
to enter into conservative markets like the 
AG Industry, represent an easy access for 
corporations to a low-cost financing, and 
that acts as a catalyst for the M&A activity 
increasement, with lots of entry and exit 
moves.

However, the pressure on margins, 
the lack on current innovation in new 
substances, the raise on regulatory 
standards and the requirement of profit 
increase by investors, securing the 
return on their positions, are variables to 
seriously consider on future performance, 
as well as the resulting impact on the 
global market.

AG companies need, more than ever, 
to make sure that deals are generating a 
real positive impact to their organizations, 
and that can only be done by aligning 
industry strategic consultancy with good 
corporate finance skills for an integrated 

M&A service where “real in-depth AG 
strategy” and “value-added financial 
advisory” come together as one. 

The formula of 1+1=3 is not always 
true anymore, as strategy alignment 
and structure integration may be a “killer 
factor” rather than an easy path. 

To face this challenge, at Dextra 
International we decided to join forces with 
a leading corporate finance firm like Grant 
Thornton (Big 6), to sum up both services 
and structure, to provide our clients with 
an integrated AG M&A service.

It turned into a real success, as adding 
that deep market knowledge to the 
traditional M&A process helped clients get 
a more profound and accurate view of the 
value, present and projected, on each of 
the considered targets.

We are moving towards a highly 
competitive scenario and future deals 
will have to be analyzed from a real 
deep 360 perspective, before making 
any commitment, towards a guaranteed 
success.

So, taking that into account, we expect 
that the M&A activity will keep on in 2019, 
with several current projected transactions, 
but we may face a significant decrease 
on the volume of “pure M&A transactions” 
in favor of JV’s, Strategic Alliances and 
Operational Partnerships on 2020. 

M&A in the Agribusiness:

A "Buy or Die" Story

By David de Boet Pérez-Portabella
M&A Associate Director
Dextra International
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