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New, highly stable seed oil varieties have been developed in the Graham laboratory

CNAP1HOH recently registered in UK



What is industrial hemp?

Cannabis sativa  

marijuana/drug-type

• high THC levels
     (up to 28-30% flower DW)

 industrial hemp 

• low THC

  currently allowed levels:
          USA/EU:  < 0.3% THC
          UK:  < 0.2% THC

• grown for seed or fibre
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30 - 35% oil

25% protein

27% carbohydrates 

dietary fiber

vitamins 

minerals

Fibre

Composite materials

Insulation

• Food
• Cosmetics
• Paint/varnishes



Canadian hemp cultivation – vast majority for grain

Finola the most widely grown variety – 40% of total in 2023
(Data from Health Canada). 

 





M2 seedlings (heterozygous)
4 per line

M2 seed linesmutagenised M1 female plants out-crossed
with wild type male plants

mutagenised 
M1 seed

EMS (G:CàA:T)

Robotically –assisted DNA extraction

Reverse genetic screening for 
mutations in candidate genes 
using TILLING

Finola variety
• diecious 
• short 
• frost resistant
• early maturing
• well adapted to northern 

climates



Targets for molecular breeding of seed oil fatty acid composition
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High oleic acid content (>75 molar %) confirms that CSFAD2 constitutes the major  
Δ12 desaturase activity in hemp embryos

  Registration of new UK variety CNAP1HOH awarded in 2021



High oleic oils are more stable

CNAP1HOH seed oil is much more stable than standard seed 
oil   

CNAP1HOH



Successful mutation breeding of industrial hemp seed oil fatty acid composition
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EU Land Area for hemp cultivation (2015 – 2019) Ha x1000

At present, only about 20 farmers in the UK grow hemp on a total of 800 hectares. 

Data from all Party Parliamentary Group for cbd products 
(Co-Chairs: Crispin Blunt MP, Baroness Manzoor CBE)
Plan for a Legal and Regulated UK Hemp and Cannabis Sector 
Published July 2022



WIDE RANGE OF 
POSSIBLE PRODUCTS

Catalysing a step change in the production and utilisation of industrial hemp as a biorefinery crop in the UK 

NEW UK-TAILORED
HEMP VARIETIES

CULTIVATION METHODS 
THAT MAXIMISE YIELD

NOVEL ON-FARM 
PROCESSING TECHNOLOGY

BREAK CROP ALTERNATIVE 
TO OIL SEED RAPE

NEEDS LOW INPUTS
 DRIVING BIODIVERSITY

CAPTURES c22 TONNES
OF CO2 PER HECTARE 

800 HECTARES OF
INDUSTRIAL HEMP
GROWN IN THE UK

NICHE CROP
WITH SMALL HEMP-
BASED PRODUCTS 

INDUSTRY

80,000 HECTARES OF
INDUSTRIAL HEMP
GROWN IN THE UK

REDUCING GHG 
AND CREATING 

GREEN JOBS

HEMP-30 PHASE 2
INNOVATIONS

BIOENERGY

BIOGAS

BIOFUEL

CONSTRUCTION

AUTOMOTIVE
TEXTILES

OILS + PROTEINS

CBD + MEDICINES

INDUSTRIAL HEMP
OPPORTUNITY

HEMP-30 PHASE 1 ANALYSIS 
AND PLANNING

DETAILED 2021
LANDSCAPE REVIEW

10-YEAR UK HEMP
ROADMAP

SUPPLY CHAIN
STAKEHOLDER INTERVIEWS

INDUSTRIAL HEMP
IN 2020 UK

INDUSTRIAL HEMP
IN 2030 UK

HEMP-30
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