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Claim: 25,000 Uses



A B

Staminate (“male”) and pistillate (“female) 
cannabis plants (A, left and right) and the 
typical architecture of hemp grown for 
narcotics, oil seeds, and fibers under different 
densities (B). Adapted from (Small and 
Marcus, 2002). 

Distinct differences by management, type
A B

Stem cross sections of hemp  
fiber (top) and narcotic 
(bottom) plants. From Small 
and Marcus (2002). 
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Hemp stem cross section 
adapted from McPartland, 
1996 

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

Hemp fibers



Fiber insulation

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

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
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

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 CO2 uptake 
(Arrigone et al., 2017) dependent on binder

• Perfect 0 rating for fire safety in recent US tests



Hempcrete home, Va Beach

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
• 27-38% oil
• +fatty acid profile

• Alpha linolenic acid
• Only natural gamma linolenic 

acid source

• Omega3:Omega6 = 3:1
• Human health literature is 

limited
• Finding use in cosmetics
• Economic potential undefined



Hemp as forage?

• KY research on ensiling hemp

Perhaps suitable in “single use” systems. 

Likely better in “two use” systems.

• Some empirical grazing evidence



Erosion control

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



Remediation

High tolerance to 
• Polyaromatic hydrocarbons
• Metals – As, Cd, Cu, Ni, Pb…

• Typically higher in leaves

Fibers can sorb/desorb Zn from H2O many cycles



Hemp as a medicinal crop

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

https://www.drugtimes.org/m
arijuana-horticuture/general-
overview-and-considerations-
when-making-seeds.html

• Growing for cannabinoids in bracts, leaves

Hemp “colas” (flower clusters)
Fike

Hemp flower with white pistils
Hemp bract full of trichomes 
(source of CBD). Seed are 
undesirable for CBD. 

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


FDA Deschedules Hemp

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 
Cannabis• Primary interest / effort (currently):





Site suitability – avoid heavy clay, wet spots

Wet zones

Soil type, quality differences

Blacksburg, VA

Waynesboro, VA



Where can you get soils information?

• Web Soil Survey
• https://websoilsurvey.sc.egov.usda.gov/App/HomePage

.htm

• Local Cooperative Extension offices
• Local Natural Resource Conservation Service offices

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


http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm (or search for  “web soil survey”)



3.25 acres/cow

1.75 acres/cow



Developing a fertility plan

• Take a representative soil sample
• Avoid sampling from atypical areas or sample those 

separately

• Follow the recommendations



Hemp biomass yields by site, N

Variety Orange Blacksburg Blackstone
TPA TPA N rate TPA

C. Eletta -- 2.99 0 2.11
Canda 0.46 1.87 40 2.45
Carmagnola 0.80 2.64 80 2.53
Felina 32 0.71 2.57 160 2.89
Fibranova 0.79 2.65
Glesisa -- 1.89
Gliana -- 2.18
Zolotonosha -- 2.22



Soil pH and fertility

• Slightly acidic (pH≥ 6) sites are fine
• Maintain high P and K

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

• Nitrogen varies by end use
• Fiber: 50-100 lb/acre common
• Grain: 100-200, depending on soil productivity
• Flowers: ??? – using tobacco and tomato rates to soil 

test has worked 



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



Transplant management 
Look at the roots!



EPA-registered pesticides

• 9 biocides, 1 conventional pesticide
• https://www.epa.gov/pesticide-registration/pesticide-

products-registered-use-hemp



Potential THC/CBD vs genotype





Gartner Hype Cycle



Flower budget considerations

Inputs Range Typical
Other 

considerations Comment

Clones, $/plant $3-$12 ($150) $8/plant $2+$2 Charge?

$/ac $3.6K-$14.4K $9600/ac

Seed $0.15 - $4 $1/seed $0.15 M+F Weed out?

$1200/ac Minimum purchase?

Bedding + drip $  500/ac(?)

Fertility ($/ac) $0-$200 $  100/ac

Fungicides/Pesticides ??

Labor ($/ac) $2K-$10K ??$6000??

Hand harvest? Expensive but higher quality

Machine harvest? Sufficient quality?

Storage, 0.25-0.5/ac

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? 

Hand processing? 8 plants/hr (12-15 h/acre)
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Thanks!

jfike@vt.edu

Hemp information
https://ext.vt.edu/agriculture/hemp.html

https://ext.vt.edu/agriculture/hemp.html
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Kelli Scott 

Manager of Production and Marketing at TruHarvest Farms

http://truharvestfarms.com/

http://truharvestfarms.com/


Adam Taylor, M.Ag

Hemp Small Farmer at Singing Spring Farm; Farm Manager at the 
Virginia Tech Catawba Sustainability Center



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

Directions



Upcoming VBFRC Webinars

Webinar Evaluation Link

June 25 Farm Financing Options for Historically 
Underserved and Beginning Farmers Through the 

USDA Farm Service Agency

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

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