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g INDUSTRIAL
HEMP

RESEARCH

History of industrial hemp

= Native to central Asia; propagated for 1000s of years.

= Was one of the main textile fibers of the world until the mid/late-19th
century.

= After the federal Marihuana Tax Act was enacted in 1938, nearly all
hemp production ceased (except for a brief revival during WWII). Not
illegal until 1970.

Hemp Botany

Summer annual

Can be dioecious or
monoecious

y
Exhibits strong photoperiodic {i‘\ a3
flowering )

Huge phenotypical and
biochemical differences
among genotypes
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Why grow hemp today?

Three major
harvestable
components:

* Fiber

* Grain

* Cannahinoids

AAR

Bast and hurd fib A BAS_T._FIBEF.

CORE FIBER

Industrial applications (injected, molded,
composite materials-green plastics)

Building materials

Fabrics

Animal bedding

Energy/carbon sequestration?

Carbonaceous materials?

G r fibe

= Goal is strong vegetative growth
= Variety selection is key relative to latitude and cdimate
= Planting date is key relative to variety

* Not too much fertilizer

= Harvest is at the onset of reproductive growth
= BPs and new engineering for harvest equipm ent are under investigation

= Retting is key to success in high-quality fiber production regardless of other
factors.
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Food and Env

Sunstrand’s Value

Human or animal food; depends on where you are.

mp for Food...

Or...for propagation (certified seed).
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Hemp for grain...

= Mostly very different varieties than those bred primarily for fiber (latitude
of origin?).

= Shorter stature much easier to harvest with conventional equipment.

= Again, variety selection relative to latitude and climate is paramount.

* More fertilizer; pretty much like corn.

* Harvest at 75% maturity, but must be dried immediately.
= Dual-purpose crops are harvested for grain initially and fiber subsequently.
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Statement of Principles on Industrial Hemp

A Notice by the Agriculture
Administration on 08/12/2

Depariment, the Dgug Enfrchpient Administration, and the Food and Drug .
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48950 Federal Register/ Vol. 83, No. 189/ Friday, September 28, 2018 / Rules and
Regulations

Schedules of Controlled Substances: Placement in Schedule V of Certain FDA-
Approved Drugs Containing Cannabidiol; Corresponding Change to Permit
Requirements

AGENCY: Drug Enforcement
Administration, Department of Justice.

ACTION:Final order.

“As noted, until now, Epidiclex has been a schedule |
controlled substance. By virtue of this order, Epidiclex
(and any generic versions of the same formulation that
might be approved by the FDA in the future) will be a
schedule V controlled substance. Thus, all persons in the
distribution chain who handle Epidiolex in the United
States (importers, manufacturers, distributors, and
practitioners) must comply with the requirements of the
CSA and DEA regulations relating to schedule V
controlled substances

“As further indicated, any material,
compound, mixture, or preparation other
than Epidiolex that falls within the CSA
definition of marijuana set forth in 21 U.S.C.
802(16), including any non-FDA-approved
CBD extract that falls within such definition,
remains a schedule | controlled substance
under the CSA”
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2018 Hemp Farming Act/Farm Bill

Conforming changes to Controlled Substances Act

(a)

In general

Section 102(16) of the Controlled Substances Act ( ) is amended—(1)
by striking (16) The and inserting (16)(A) Subject to subparagraph (B), the; and
@

by striking Such term does not include the and inserting the following:

®

The term marihuana does not include—

(i) hemp, as defined in section 287A of the Agricultural Marketing Act of 1846; or
(i) the

nooE =
Tmor WONE G o .
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ADMINISTRATION

News & Events

FDA Statement

it from FDA C issioner Scott
Gottlieb, M.D., on signing of the Agriculture
Improvement Act and the agency’s regulation of
products containing cannabis and cannabis-
derived compounds
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The ultimate utility, legal
status and regulation of
cannabinoids has yet to be
fully determined.

Additionally, cannabinoid
production models are
derived from other
Cannabis systems where
the harvestable
component has been
dried/cured buds, and
broad-acre production has
never been utilized.
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Hemp for cannabinoids...

* For optimal production, could essentially be the same exact system as
other current Cannabis production systems.

= Mainly interested in female flower buds, no males or pollenated (fertilized) flowers.

* BPs for field-scale production of cannabinoids are completely unknown.
= Variety selection?

Fertility?

Harvest methods?

‘Curing'?

Drilled/chop ped/dried/ensiled/dual-purpose models could very likely be
competitive.

European model (dual-purpose with grai

Production Report Data*

2017 Grain _ Fiber Floral
Growers 20 14 112
Acres Planted 1,227 158 1,883
Acres Harvested 826 120 1,371
Avg.Yield lb/acre**% 518 2,556 1,024
Avg. Price perlb $1.70 $0.34 $7.20

*Preliminary; analysis of 2017 production report data is not complete.
*# Aiverage Yield was calculated only from plots with reported

yields above zero, (Does not include dual purpose Grain & Floral) @
“\Kentueky
Proud.
Kentucky

Department
of Agriculturo




Kentucky Program Highlights

Production
Year

2014]
2015 59)
2016] 1] as| 3] en| 09| 2
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Kentucky
Depariment
of Agricuituro

2019 KY Hemp Program Data-Growers

* 1,075 — Grower Applications (371 Postmarked, 704 Walk-ins)
= 222 — Previous Participants

* 853 — New Applicants

= 45,250+ — Requested Acres

= 1,455 — Different Growing Addresses

= 98 - Different Counties Represented

= 1,009 - Applicants planning to grow for Floral Material
= 330 — Applicants planning to grow for Fiber (often dual-purpose)
= 248 — Applicants planning to grow for Grain (often dual-purpose)

From: KDA hemp program

2019 KY Hemp Program Data-Processors, etc.

* 113 - Total Potential Processor/Handlers
= 41 — New Processor Applications
= 72 — Returning Multi-year Processors

* 60 — Processors of Floral Material (CBD Extractors)
= 22 — Fiber Processors

* 29 — Grain Processors

= 17 — Handlers (Labs, Brokers, etc.)

From: KDA hemp program

2/8/2019
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Maturity of global hemp industry efforts

* Canada: 12 March 1998

Not precise (never banned in France or Finland); England, 1993; Germany,
1996, etc. From: Hemp Support: Evolution in EU Regulation. Valarie Vantrese.
2001,

Not precise; never banned in many traditional production areas. “Jiang’s farm isin
China’s frosty north and is one of the country’s major centres for the legal crop.
Authorities inthe province turned a blind eye to its production before legalising
and regulating it last year (2016). Another major growing area is in Yunnan
province where the plant's production has been regulated since 2003.”
From:South China Morning Post

April 2014.

Hei
ée Johnson, Specialist in Agricultul
ngressional Research Service. !

($8 billion/$175)
{5725 billion/5599)

Photo: Matt Barton
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Potential Returns

Hemp Returns/Acre (does not include land cost) Seed Production Onl
Seed Price/lb Low Prod {100 bu corn). edium-Low Prod {125 bu com). iedium High Prod(150 bu com) High Prod {175 bucorn)
$66 84 S
$u1 $24 s307
a6 “

$su7

/$11.25,/bu Saybeans] (53.66/
s inciude ibor and depreciation/overhead but ot iand costs $3.50 N, £ ond K ot $ 50 uit; 50 miles one-woy tricking to mariet
From: Economic Considerations for Growing Industrial Hemp: Implications for Kentueky's Farmers and Agricultural Economy
Assumes 650#/A hemp grain yields

Fiber economics are equally simple—just need yield!

UK Industrial Hemp Research-Overview

= Research efforts have expanded at UK both in scope and scale each year
2014-2018.

* Includes efforts in multiple departments/units within UK:

Agronomy

Plant biochemistry/physiology

Plant molecular biology

Biosystems and agricultural engineering
Horticulture

Agricultural economics

Plant pathology

Animal and Veterinary/Equine Sciences

2/8/2019
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UK Agronomic Hemp Data-Fiber

+ Until 2018, 3.8 ton/A; 5.1 ton/A this year

« Effects of plant populations on yield, stem morphology,
and uniformity of physical characteristics
= Seeding rates
= Row spacing

« Seed production from fiber lines
* Planting dates

UK Agronomic Hemp Data-Grain

« ~1000#/A since 2015

« Still very excited about the potential for certified seed

* Quantity and quality of oil from hemp grain
» Significant differences in both among varieties

* Dual-purpose trials
= Grain yields okay
* Straw ~1-1.5 ton/A
* Grain/cannabinoids?

14



nomic Hemp Data-Cannabinoids

Economics are undefinable today
Production models totally up in the air
Significant differences in pollinated vs. un-pollinated buds

* Greenhouse
* Field (confounded by location; theoretically by other means as well).

Need work on production models, perhaps dual purpose cannabinoid crops if the
molecule is the harvestable component of interest.

* Grain and/or straw.
* Ensiling?

Total CBD Concentrations asa Function of Pollination and Bud Location
on Plants Grown in the Greenhouse or in the Field

187 171 179

Pollinated Not Pollinated Pollinated Not Pollinated

®Bottom mTop MTotal

o

2/8/2019

15



2/8/2019

16



2/8/2019

. P hoto: Arthur Rouse

Phato: Mait Barton
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Agronemic Industrial Hemp Research
UK-Robinson Sub-station
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