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Claim: 25,000 Uses

Industrial Hemp Processing and Products

Seeds < Harvest products+ Stalks
g — /
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Meat || Shell Oil Cake <+Further processing=-» Fiber Hurd
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Fuel Beer hacking scutching »
Paint Feed / / \
Personal care Primary Fiber Secondary Fiber Tow
products Fabric Cordage Cordage Fiber board
Insulation Pulp Bagging Compost
Carpeting Recycling Fiber board  Mortar
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Absorbent bedding
Chemical feedstocks
|
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Plastics
Sealant



Distinct differences by management, type

£  Moderate
density

Moderate
density
early-maturing

Staminate (“male”) and pistillate (“female)
cannabis plants (A, left and right) and the

typical architecture of hemp grown for Stem cross sections of hemp
narcotics, oil seeds, and fibers under different fiber (top) and narcotic
densities (B). Adapted from (Small and (bottom) plants. From Small

Marcus, 2002). and Marcus (2002).



Hemp fibers
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A hemp stem showing the bast
fibers which grow under the

“bark” layer.
http://www.sk8rjay.com/wp-
content/uploads/2010/10/Hemp-fiber.jpg

Fiber
bundles
Woody core
(hurd)
Hollow
space

Hemp stem cross section
adapted from McPartland,
1996



Fiber insulation



http://www.mygreenaustralia.com/wp-content/uploads/2010/08/hemp-insulation.jpg

Natural fibers embedded in polymer resins

~

Natural fibre for lean injected design (NafiLean) has been developed to introduce
green content into high-performance material for injected instrument panels, door
panels and centre consoles on such components as trim parts, top covers, and
defroster and closure ducts. (photos: Faurecia)

http://www.plastics.gl/automotive/car-interiors-go-green/


https://www.google.com/imgres?imgurl=http://www.3ders.org/images2015/new-proposal-outlines-plans-replace-cement-3d-printed-sustainable-hempcrete-00004.jpg&imgrefurl=http://www.3ders.org/articles/20150719-new-proposal-outlines-plans-to-replace-cement-with-3d-printed-sustainable-hempcrete-house.html&h=452&w=600&tbnid=Crfol0yNw-VsSM:&docid=TtB__mBhkZHB3M&ei=ukGyVqr9Jsr8mAHXk4OoCw&tbm=isch&ved=0ahUKEwiqwsjbl9zKAhVKPiYKHdfJALUQMwg6KAgwCA
https://www.google.com/imgres?imgurl=http://www.3ders.org/images2015/new-proposal-outlines-plans-replace-cement-3d-printed-sustainable-hempcrete-00004.jpg&imgrefurl=http://www.3ders.org/articles/20150719-new-proposal-outlines-plans-to-replace-cement-with-3d-printed-sustainable-hempcrete-house.html&h=452&w=600&tbnid=Crfol0yNw-VsSM:&docid=TtB__mBhkZHB3M&ei=ukGyVqr9Jsr8mAHXk4OoCw&tbm=isch&ved=0ahUKEwiqwsjbl9zKAhVKPiYKHdfJALUQMwg6KAgwCA
http://www.plastics.gl/automotive/car-interiors-go-green/
http://grriprojects.com/the-miracle-crop-of-hemp/

Hempcrete

HEMPCRETE

Hempcrete
Hempcrete Walls require less lumber which

reduces framing costs 30-40%
It also serves as the sheetrock, insulation, &
tyvek all rolled into one!

CannabisMNationRadio.com

Hemp House
Walls made with Hempcrete

Solar Windows made with Hemp Plastic

Hempcrele is more energy efflcwnl lhan concrete

HE"mpl’.‘I‘FIE' is rmlde-w resistant, termite rea'lstant
an excellent sound isolator, and brealhable rnSuIatur

WHY is it ILLEGAL to grow HEMP in the U.S.?

HEMPCRETE



https://www.google.com/imgres?imgurl=http://www.3ders.org/images2015/new-proposal-outlines-plans-replace-cement-3d-printed-sustainable-hempcrete-00004.jpg&imgrefurl=http://www.3ders.org/articles/20150719-new-proposal-outlines-plans-to-replace-cement-with-3d-printed-sustainable-hempcrete-house.html&h=452&w=600&tbnid=Crfol0yNw-VsSM:&docid=TtB__mBhkZHB3M&ei=ukGyVqr9Jsr8mAHXk4OoCw&tbm=isch&ved=0ahUKEwiqwsjbl9zKAhVKPiYKHdfJALUQMwg6KAgwCA
https://www.google.com/imgres?imgurl=http://www.3ders.org/images2015/new-proposal-outlines-plans-replace-cement-3d-printed-sustainable-hempcrete-00004.jpg&imgrefurl=http://www.3ders.org/articles/20150719-new-proposal-outlines-plans-to-replace-cement-with-3d-printed-sustainable-hempcrete-house.html&h=452&w=600&tbnid=Crfol0yNw-VsSM:&docid=TtB__mBhkZHB3M&ei=ukGyVqr9Jsr8mAHXk4OoCw&tbm=isch&ved=0ahUKEwiqwsjbl9zKAhVKPiYKHdfJALUQMwg6KAgwCA
http://www.inmatteria.com/2014/10/20/in-review-the-hempcrete-book-designing-and-building-with-hemp-lime/
http://humansarefree.com/2013/10/hempcrete-best-concrete-is-made-from.html
https://www.pinterest.com/hempout/hempcrete-construction/
http://humansarefree.com/2013/10/hempcrete-best-concrete-is-made-from.html

Hempcrete

* Breathable, flexible for timber frame buildings
(Bedliva and Isaacs, 2014)

* LCA: negative GHG balance due to CO, uptake
(Arrigone et al., 2017) dependent on binder

e Perfect O rating for fire safety in recent US tests



Va Beach

/]

Hempcrete home



https://www.google.com/imgres?imgurl=http://www.3ders.org/images2015/new-proposal-outlines-plans-replace-cement-3d-printed-sustainable-hempcrete-00004.jpg&imgrefurl=http://www.3ders.org/articles/20150719-new-proposal-outlines-plans-to-replace-cement-with-3d-printed-sustainable-hempcrete-house.html&h=452&w=600&tbnid=Crfol0yNw-VsSM:&docid=TtB__mBhkZHB3M&ei=ukGyVqr9Jsr8mAHXk4OoCw&tbm=isch&ved=0ahUKEwiqwsjbl9zKAhVKPiYKHdfJALUQMwg6KAgwCA

Hemp grain
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Hemp as forage?

e KY research on ensiling hemp

Perhaps suitable in “single use” systems.
Likely better in “two use” systems.

e Some empirical grazing evidence



Erosion control

https://www.biocompositesgroup.co
m/erosion.html




Remediation

High tolerance to
e Polyaromatic hydrocarbons

e Metals — As, Cd, Cu, Ni, Pb...
e Typically higher in leaves

Fibers can sorb/desorb Zn from H,0 many cycles



Hemp as a medicinal crop

e Growing for cannabinoids in bracts, leaves
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Hemp flower with white pistils
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Faljuana-horticuture [Fener
overview-and-considerations-
when-making-seeds.html

Hemp bract full of trichomes
(source of CBD). Seed are

Hemp “colas” (flower clusters) undesirable for CBD


https://www.leafly.com/news/growing/increasing-trichome-production-on-cannabis

FDA Deschedules Hemp

*’-:;E'pidiole*

100 mg/mlL
https://fm.cnbc.com/applic

ations/cnbc.com/resources
/img/editorial/2018/09/27
/105475258-
1538066795425epidiolex_
bottleandsyringe v17.1910
x1000.png




Over 100 cannabinoids in
.Sannabis

rimary interest / effort (currently):

Tetrahydrocannabinol
Cannabidiol INN: dronabinol




Terpene synthases from Cannabis sativa
Judith K. Booth, Jonathan E. Page, Jérg Bohlmann

o0-selinene



Site suitability — avoid heavy clay, wet spots




Where can you get soils information?

* Web Soil Survey

* Local Cooperative Extension offices
e Local Natural Resource Conservation Service offices


https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

CENHERNNE |_13| bt | [ |‘l'|'| PWI‘[W‘ g
USDA

You are here: Web Soil Survey Home

| Want To...

aarc

=3 ) Start Web Soil Survey
|Er1ter Keywords ] (WSS)

| AllNRCS Sites V|

Know the requirements
for running Web Soil
Srowse DY osubjec Survey — will Web Soil
Survey work in my web
b Soils Home browser?
Welcome to Web Soil Survey (WSS)
b National Cooperative B TR Web Soil Survey (WSS) provides soil data g”ow tr}'e Web fso'l .
Soil Survey (NCSS) -v‘ S| and information produced by the National urvey hours of operation
ke < 3| Cooperative Soil Survey. It is operated .by ] e soeEs ol ihe
the USDA Natural Resources Conservation U.S. have soil data
Service (NRCS) and provides access to the
e largest natural resource information system Find information by topic
b Official Soil Series - < 8 in the world. NRCS has soil maps and data : : ik
i ; 3 . [, Know how to hyperlin
Descriptions (0SD) > P available online for more than 95 percent of
the nation’s count|e9 and anticipates having 100 percent in the near :;O'E: SOtl_‘IeS" documents to
b Soil Series Extent future. The site is updated and maintained online as the single €b Soil Survey
Mapping Tool authoritative source of soil survey information. Know the SSURGO data

b Archived Soil Surveys

b Status Maps

b Geospatial Data Gatewa . ) structure
p < y Soil surveys can be used for general farm, local, and wider area

b oFOTG planning. Onsite investigation is needed in some cases, such as soil

quality assessments and certain conservation and engineering H

b National Soil applications. For more detailed information, contact your local USDA Announcements/Events
Characterization Data Service Center or your NRCS State Soil Scientist.

Web Soil Survey 3.1 has
b Soil Quality Four Basic Steps been released! View

description of new

b Soil Gaography Define features and fixes.




HEI[] — Yields of Non-1 rrigated (| Tables — Yields of Non-Irrigated Crops (Component): Grass-legume hay (Tons) — Summary By Map Uni

Summary by Map Unit — Shenandoah County, Virginia (VA171)

I’: - | AN I | I
LL Q‘ ."':'rt @ ROl Map unit symbol Map unit name Rating Acres in AOI Perce

o ; 1B Alonzville loam, 2 to 7 percent slopes, rarely flooded
: 2 3C Berks-Weikert complex, 7 to 15 percent slopes

Caverns sandy loam, 0 to 2 percent slopes, rarely flooded
Coursey loam, 2 to 7 percent slopes

424 Maurertown silty clay loam, 0 to 2 percent slopes

55A Toms silt loam, 0 to 2 percent slopes

60B Unison gravelly loam, 2 to 7 percent slopes

60C Unison gravelly loam, 7 to 15 percent slopes

68D Weikert-Berks complex, 15 to 35 percent slopeg

Totals for Area of Interest

J,@‘ﬁ | 3.25acres/cow




Developing a fertility plan

* Take a representative soil sample

e Avoid sampling from atypical areas or sample those
separately

e Follow the recommendations



Hemp biomass yields by site, N

N rate
C. Eletta 0
Canda 40
Carmagnola
Felina 32
Fibranova

Glesisa

Gliana
Zolotonosha

TPA
2.11
2.45
2.53
2.89




Soil pH and fertility

e Slightly acidic (pH=> 6) sites are fine
 Maintain high P and K

e Current P and K reccs are based on soils test for corn

* Nitrogen varies by end use
* Fiber: 50-100 Ib/acre common
e Grain: 100-200, depending on soil productivity
e Flowers: ??? — using tobacco and tomato rates to soil
test has worked



ttps://www.youtube.com/watch?v=G5RumvEk6pc

» >l o) 0:03/037



Transplant management
Look at the roots!




,_...-.,https_:-. /ww.epa.ov pesticide-registration/pesticide-
s-registered

R aRE b




— L ]
- * M-type
. * Heterozygous
- “ 7 * H-type
3=
o 7
= . .
s Y7 : :
-uﬂc_-J o — - ] :. : . P
& S IR
= - ] i. - .
- S - " -
o ™ a® ; L ]
— _ ;l.- ..l-:l.
) T L T ﬁ-h'.-ﬁ . .‘_- o op W .’ . = °
- _ s @ 'y B

Total Potential CBD (%)
Jacob Toth, George Stack, Craig Carlson, Jamie Crawford, Rebecca
CornellCALS i ot Wilk, Don Viands, Trevor Yeats, Glenn Phillipe, Jocelyn Rose,
Lawrence Smart



Table 1. CBD, THC and their ratio by flower hemp variety
Variety CBD THC Ratio

88 7.84 0.23 34.1
Baox 10.68 0.42 25.5

‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Carolina 14.59 0.63 23.2

3.0

2.7
24
2.1

(]
158 CBD, %

Cherry Blossom 13.57 0.57 23.8 15 C:T=22.99
Cherry H2 6.55 2.79 2.3 12

Cherry Wine 12.85  0.52 24.7 - paser ¥
Electra 1927 074 262 . N

Endurance 3.58 0.12 29.8
Franklin 6.83 0.23 29.7
Hawaiian Haze - Top 15.43 0.66 23.4
Hawaiian Haze -

Bottom 13.81 0.62 22.1
Painted Lady 8.22 0.24 33.8
Phylos = -

aaaaaaaaaaaaaaaa

Sisikyou Gold Early 11.17 0.46 24.4

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Skipper 939  0.29 32.7

Special Sauce 16.86 0.72 234
Stout 9.18 0.26 35.1

Suver (Clone) 21.67 0.80 27.2

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Suver (Seed) 16.11 0.68 23.8

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Sweetened 11.59 0.47 24.7
T1 10.08 0.44 23.2

0.0




Gartner Hype Cycle

‘VISIBILITY

Peak of Inflated Expectations

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Technology Trigger




Flower budget considerations

Clones, S/plant $3-$12 ($150) $8/plant  $2+S2 Charge?
S/ac $3.6K-514.4K  $9600/ac
Seed S0.15-54 S1/seed $S0.15 M+F Weed out?
S1200/ac Minimum purchase?
Bedding + drip S 500/ac(?)
Fertility (S/ac) S0-S200 S 100/ac
Fungicides/Pesticides ??
Labor (S/ac) S2K-S10K ??560007??
Hand harvest? Expensive but higher quality
Machine harvest? Sufficient quality?
Storage, 0.25-0.5/ac
Hand processing? 8 plants/hr (12-15 h/acre)

Contracts are important
Current payment for flowers based on CBD % (<5% no value; >0.3%THC a problem)

Will current pricing ($3.00-$4.00/percentage point) hold in 2019?




Flower budget considerations

Clones, S/plant $3-$12 ($150) $8/plant  $2+S2
S/ac S3.6K-S14.4K  $9600/ac
Seed

Bedding + drip
Fertility (S/~

—

@t Expensive but higher quality
w5
P“‘ .arvest? Sufficient quality?
oworage, 0.25-0.5/ac
Hand processing? 8 plants/hr (12-15 h/acre)

Contracts are important
Current payment for flowers based on CBD % (<5% no value; >0.3%THC a problem)

Will current pricing ($3.00-$4.00/percentage point) hold in 2019?
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https://ext.vt.edu/agriculture/hemp.html
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Kelli Scott

Manager of Production and Marketing at TruHarvest Farms

http://truharvestfarms.com

/ Bl e s s v
\]‘H I'I H H R U ES T J"I = info@truharvestfarms.com . 1771 Flanagan Dr., Christiansburg, VA 24073

"l-t_f_ﬁﬁMS o
=_....-";-____—.,..-—
TruHarvest History FAQ News Shop Contact f @ q

PLANT TO PURE PRODUCTS

VIRGINIA'SPREMIER HEMP FARM

Producing a local, high-quality hemp crop for CBD
- production


http://truharvestfarms.com/

Adam Taylor; M.Ag

Hemp Small Farmer at Singing Spring Farm; Farm Manager at the
Virginia Tech Catawba Sustainability Center
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Q & A Session

Directions

Please type your question
in the chat feature making
sure to indicate who you
are asking (John, Adam,
Kelli, All, Any)

Zoom Group Chat

04:35 PM

From Me to Everyone:
This is the zoom group chat where you can type
questions and comments




VIRGINIA

Beginning Farmer & Rancher
COALITION PROGRAM —

Upcoming VBFRC Webinars

June 25 Farm Financing Options for Historically

Underserved and Beginning Farmers Through the
USDA Farm Service Agency

Webinar Evaluation Link

https://virginiatech.qualtrics.com/jfe/form

/SV 5aw6uNInev5IwDH



https://virginiatech.qualtrics.com/jfe/form/SV_5aw6uNlnev5lwDH
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