Land Conservation through Truffle Farming
A White Paper by Mycorrhiza Biotech, LLC
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Introduction

Truffle farming is an exceptional/effective strategy for conserving farmland. Truffles are edible fungi in the
tuber family, highly prized for their culinary applications. They typically grow in the wild but certain
species have been successfully cultivated in the United States. Truffles form a mycorrhizal relationship —
beneficial to the host tree and to the fungus - with certain trees. Mycorrhiza Biotech (MBT) is the first
company in North America to harvest the Bianchetto truffle on loblolly pine orchards in only two and a half
years. Tuber borchii - the delicious Bianchetto truffle — is a wonderfully fragrant white truffle. Bianchetto
truffles are perfect for finishing sauces or enhancing the flavor of any entrée. Current market prices are
about $40 per ounce.

Mycorrhiza is a symbiotic relationship between a fungus and a host plant. Mycorrhizae help the tree
survive in harsh conditions and in return the tree helps the fungi convert sugar to nutrients. The
mycorrhizae protect the tree from pathogenic organisms, extends the reach of the roots to access
nutrients, and promotes healthy soil.

Additionally, highly mycorrhized orchards provide numerous benefits beyond revenue. Truffle
mycorrhized trees grow faster, are healthier, less susceptible to disease, drought, pests, and support a
robust ecosystem. Truffle producing orchards preserve forested lands which prevent soil erosion,
pathogenic organism proliferation, and promote overall land conservation. Truffle farming is an
agroforestry practice that is second to none in revenue generation for land owners. Once truffles come
into production, farmers can expect a harvest from October to February every year for up to 20 years.
Who would harvest timber for $3,000 per acre after 30+ years when truffle income exceeds $70,000 per
acre year after year? No one will, leaving forests intact and thriving for decades. Truffle revenue allows
timber stands to mature reducing the need for reforestation, supporting land and water conservation
efforts, and keeping farmland in agriculture status.

Promoting Conservation

“ The UrBcDghizes that conservation by farmers, ranchers and forest owners today means thriving
and sustainable agriculture for our future. Seventy percent of the nation's land is privately owned and
conservation of our nation's private lands not only results in healthy soil, water, air, plants, animals and
ecosystems, it also provides productive and sustainable working lands.”

- https://www.usda.gov/topics/conservation

Truffle orchards promote conservation in multiple ways.

1 Highly mycorrhized trees are healthy. They are resistant to drought, disease, and pathogenic
organisms. They grow at an accelerated rate and are able to withstand threats typically
facing young seedlings.

1 Truffle producing trees are not harvested for timber or other wood products. If an acre
generates approximately $3K in timber revenue over 25 years, yet a truffle orchard generates
$50K each year for 15 — 20 years, farmers will have every economic incentive to leave the
truffle producing trees intact.

1 Truffle orchards contribute o the diversification of land use portfolios. Thriving truffle parcels
can be easily integrated into existing agriculture enterprise to add alternate sources of
income. Some mycorrhized trees such as long leaf pine can provide, timber products, pine
straw, and truffles.


https://www.usda.gov/topics/conservation

1 Truffle farming is a great option for increasing crop yields. Given the nature of mycorrhizae is
to improve the health of plants should farmers decide to harvest timber, the timber products
will be of greater quality — less disease, faster growth, better color, and fewer shakes.

1 Truffle orchards create healthy ecosystems and improve wildlife habitats. Truffles become a
natural part of the forest ecosystem providing food and shelter for wildlife that in return
spread the spores so the truffles can profligate.
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Finally, given the very serious nature of climate change, highly mycorrhized trees are better able to
withstand weather extremes especially draught. They are less prone to disease and less susceptible to
competing fungi that can decimate forests.

The Market

Production of truffles in traditional producing nations has been declining steadily for over half a century,
while worldwide truffle consumption continues to rise (Hall et al. 1994). According to the USDA Foreign
Agricultural Service, imports of truffles more than doubled from $6.6 in 2008 to $16.8 million dollars in
2015. Truffle imports carry a 100% tariff adding to the extremely limited supply but also adding to their
allure. Truffle brokers are often at the mercy of US Customs and the USDA and regularly lose shipments
due to inspection delays. Given the growing grassroots desire for locally grown food, US truffles that
match or beat the quality of foreign products are the perfect food to provide stability to small farms.

“Current import volume of European truffles into the U.S. is 15 to 20 tons annually, estimates
Charles Lefevre, founder of New World Truffieres, Inc., in Eugene, Ore., and co-founder of the
Oregon Truffle Festival. “The price range is far wider, but let’s arbitrarily establish a crude price of
$800 per pound. That's $800 times 15 to 20 tons. We're talking about a large amount of U.S.
money leaving for the European agriculture industry.” - Chris Bennet for AgWeb



The US market is ripe for successful truffle growers. There are very few, less than 3 Bianchetto growers
in the US. The market is wide open. Growers can market directly to restaurants, through brokers at
wholesale prices, through co-ops, or to downstream processors who make truffle oil, salt, butter and other
products. The options are limitless.

Challenges

The benefits of truffle farming are great; however there are challenges to establishing successful truffle
orchards. Mycorrhiza Biotech has spent the last decade addressing the risks associated with truffle
farming and has developed a comprehensive system to mitigate risks and reduce costs.

Obstacle MBT Solution

Confirmation - Confirming whether a tree has the MBT performs comprehensive root analysis at the
correct truffle fungus (e.g. Tuber borchii) inhabiting its DNA level to determine the type of mycorrhiza
root system is key to successful truffle production. At present and the level of mycorrhiza.

present, truffle farmers and seedling producers in North
America depend on the unreliable morphological
characteristics of roots to “guess” whether their trees
have the intended truffle fungus on them.
Contamination - The major problems in truffle MBT performs comprehensive root, soil, and
cultivation are contamination by competing fungi/micro- | surrounding vegetation analysis to determine the
organisms, poor quality nursery stock, or replacement viability of the desired fungi, identify competing fungi,

of truffle mycorrhizae by indigenous mycoflora after pathogens, and microbes that may threaten the
planting. truffle-forming fungi

Cost - Current seedlings cost $0.16 each through state | MBT constantly evaluates our processes,
nurseries, while inoculated seedling costs $30-35. procedures, protocols, and materials to identify
Through our efforts to maximize the process and opportunities for saving money and/or time. We are

streamline our protocols we have been able to reduce working toward a goal of generating highly
the price to $15 but it remains comparatively high. Our | mycorrhized seedlings for $10 each.
goal is to reduce the price to less than $10 per seedling.

Mycorrhiza Biotech has spent the last decade perfecting our scientific protocols to address the major
obstacles to successful truffle farming. We have a formula that works but we continue to work with all of
our clients to laboriously document and adjust our farming techniques to make sure our trees produce
truffles and our clients receive a substantial return on their investment as quickly as possible.

Technology

Mycorrhiza Biotech capitalizes on the fundamental principles of mycorrhiza to develop products and
services that improve plant production. Truffle orchards are a boon for our environment bolstering
several benefits of sound practices.

MBT has developed patent pending technology that we use to “apply’ the fungus to the root of the desired
host plant. Our technique is unigue given the level of mycorrhization on the seedlings certified prior to
planting is consistently above 97%. It is not sufficient only to ensure the correct mycorrhiza is on the
roots; the level of mycorrhization is equally important. The graphic below illustrates the defensive barrier
the fungus provides as well as the greater ability of highly mycorrhized roots to extract nutrients from the
soil for delivery to the tree.
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Highly mycorrhized trees enhance plant efficiency in absorbing water and nutrients from the soil. They
reduce fertilization and irrigation requirements. Mycorrhized trees have increased drought resistance and
increased pathogen resistance/protection. Another measurable result is enhanced plant health and vigor,
minimizing stress. Finally highly mycorrhized seedlings experience accelerated growth.

Three and half year old truffle producing orchard

Note the image above of a three-and-a-half year old orchard of truffle mycorrhized loblolly pines.



Strategic Alignment

Truffle farming principles and practices align perfectly with conservation goals. The symbiotic nature of
mycorrhizae provides an ideal platform for conservation. The individual elements of truffle farming such
as co-cropping, robust ecosystems, plant defense, and long-term stability make truffle cultivation a
powerful weapon in the conservation arsenal.

Given mycorrhizae are naturally forming relationships abundant in the ecosystem; it makes sense to use
truffle farming as an extension to promote conservation while generating revenue. Further, truffles
cultivated under the proper controls are a viable alternative crop giving overworked famers an option that
can significantly augment their income while allowing future generations to keep the farming tradition alive
and thriving. Truffles can generate enough revenue to literally halt the sale of family farms minimizing the
impact irreversible conversion of farmland to nonagricultural uses. Additionally, truffle framing can
reverse the trend of small farm consolidation, farmers taking on extra jobs, and alleviate the burden of
farm credit.

Most income for the average farm comes from jobs off the farm, and the amount earned from agriculture
per farm has fallen.

Source of farm household income Net farm income (revenue minus
production costs)
100% $50,000 per farm
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Note: 2017 and 2018 data are projections.
Source: U.S. Department of Agriculture

- By Jacob Bunge and Jesse Newman - The Wall Street Journal 2/25/2018

Truffle farming conserves land, farms, ecosystems, water, forests, and the American entrepreneurial
spirit.



The components of successful truffle farming map directly to the Conservation Goals of the USDA. It is the very nature of mycorrhization, forest
management, timber production, and truffle cultivation to conserve land, water, preserve wildlife spaces, and create healthy ecosystems. See the
chart below:

How Truffle Farming Meets USDA Conservation Goals
USDA Goal/lnitiative Objective Performance Measure | Truffles Description
Strategic Goal 1 Enhance conservation Technical standards created or Truffle cultivation is dependent on new non-GMO
Deliver High-Quality Science |planning with science-based |revised to ensure inclusion of latest X technology advances in DNA application.
and Technology for Voluntary |tocls and informaticon. science and technology.
Private Lands Conservation
Strategic Goal 2 Improve soil health. Cropland with conservation to improve Mycorrhized trees enhance plant efficiency in absorbing
Promote Productive Working soil quality (millions of acres) X water and nutrients from the soil.
Lands and Healthy Waters And suppress pathogenic organisms.
Enhance and improve water  |Non-federal land with conservation to Mycorrhized trees reduce fertilization and irrigation
quality and water quantity. improve fish and wildlife habitat quality X requirements
(millions of acres)
Provide habitat for diverse and |Land with conservation to improve Mycorrhized trees support a healthy ecosystem in forests
important fish and wildlife water quality (millions of acres) X promoting the cycle of growth, consumption, and
species. proliferation throughout.
Improve local air quality and "In one year an acre of mature trees can provide encugh
increase carbon sequestration oxygen for 18 people”.

X "Trees absorb cdors and pollutant gases (nitrogen
oxides, ammonia, sulfur dioxide and ozone) and filter
particulates out of the air by trapping them on their leaves
and bark."

www.freepeople.org
Strategic Goal 3 Keep productive agricultural | Grazing and forest land with Profitable truffle farming can be done on as little as 2
Protect and Enhance lands in the farming, ranching, |conservation to protect and improve X acres of land, requires monthly versus daily labor, and
Productive Agricultural and forest landscape. the resource base (millions of acres) can yield up to $50K per acre in revenue after the
Landscapes orchard matures and for up to 20 years.
Protect and manage wetland |Land protected by conservation Truffle orchards that create "Forests, clean our water.
resources to create landscape |easements Trees and other forest vegetation intercept rain water,
scale benefits. slowing its movement and preventing it from eroding
soils. Soils eroded by storm water run off end up

X delivering excess sediment to streams and polluting our
water as well as habitat for fish and aquatic organisms.
By allowing the soil to slowly soak up rain water instead,
trees help filter rain water and recharge groundwater.
Tree roots also absorb excess water an can protect
areas nearby from flooding." - www. kyroots.org




How Truffle Farming Meets USDA Conservation Goals

Strategic Goal 4

Support Healthy Watersheds
and Diverse Land Use and
Communities

Protect communities and
people through rehabilitated
watershed structures.

Number of watershed rehabilitation
supplemental plans authorized

Manage landscape-scale
natural resource concerns to
create enduring solutions

Number of dam rehabilitations to be
completed

"Trees reduce runoff by breaking rainfall thus allowing
the water to flow down the trunk and into the earth below
the tree. This prevents storm water from carrying
pollutants to the ocean. Trees act like a sponge that
filters this water naturally and uses it to recharge
groundwater supplies." www.freepeople.org

Management Initiative 1
Increase Organizational
Effectiveness and Efficiency

Strengthen and modernize the
delivery of products and
services.

Contract implementation ratio
(percent)

MBT's structured program provides analysis, data
management and long-term support.

Conservation quality ratio (percent)

Advance budgeting and
financial management
capabilities Contract
implementation ratio (percent)

Contract implementation ratio
(percent)

Conservation quality ratio (percent)

Management Initiative 2
Create a Climate of Inclusion
and Foster Diversity So Private
Lands Conservation Will
Thrive

Expand opportunities to deliver
conservation products and
services to new and
underserved customers. (Title
Vi)

Percent regulatory complaint findings
on civil rights reviews

Given the small area of land needed for truffle farming
and structured knowledge transfer component, the
program can reach underserved and highly
gecgraphically dispersed landowners.

Percent parity in program application
and approval rates

Employ, develop, and retain a
highly skilled and diverse
workforce. (Title VII)

Percent regulatery complaint findings
on civil rights reviews

Truffle farming provides opportunities for skilled labor
across disciplines - agribusiness, animal science,

logistics and distribution, and bioctechnology - all areas
are supported by training through Mycorrhiza Biotech.

Percent parity in program application
and approval rates




Next Steps

Interested farmers should conduct independent research on truffles as well as downloadthe i Successf ul
Truffle Cultivat iwhite paRenfrom ouo websiec—iwewn dyeodrhizaBiotech.com/truffles.

Review the sample Statement of Work (SOW) to gain a better understanding of the project specifics —

email us for a copy. Gather your questions and give us a call - 336.270.4323 or send us an email —
info@mycorrhizabiotech.com. Plan to attend one of our training/information sessions. Check our website

for the schedule.
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