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The Challenge

Imagine you want to develop'a novel crop!
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Alternative Natural Rubber source

New Crop for temperate regions of the world

Where the rubber
meets the garden

China’s leading conservation centre is facing down an onslaught of
rubber plantations. Jane Qiu reports from Jinghong.

Natural Rubber Market :22.9 billion $ per year (2012)
Hevea brasiliensis is the only source

Production is threatened by:
diseases
oil palm replacement
lack of cheap, skilled tappers
unwanted deforestation

Natural rubber cannot be replaced by synthetic rubber in many applications
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Segment

NR demand,
2015 (Mt)

Consumer

Industrial

Medical

Automotive
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Alternative Natural Rubber source

New Crop for temperate regions of the world

750 Kg High
Quality Natural
Rubber per ha.

per year.
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Nicolai I. Vavilov Taraxacum Koksaghyz Taraxacum Koksaghyz
Target Yield 2020
(1887-1943) discovered in 1931 gown 1945-1955
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Alternative Natural Rubber source
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New Crop for temperate regions of the world
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TO = Taraxacum Officinale

TKS = Taraxacum “Koksaghyz” from Gene Banks
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Alternative Natural Rubber Crop
Research Strategy — how do we get fro 200 -750 Kg

RUBBER genes

Molecular breeding

VIGOUR genes

Kazakhstan dandelion, TKS, 200 Kg NR / ha
2X =16

Sexual, outcrosser

1250 Mb
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Common dandelion, TO
2X =16

Sexual, outcrosser

825 Mb
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Alternative Natural Rubber Crop

Molecular Breeding Tools & Perseverance

P generation

G2

G3

G4

G5

G6

TO0 X | TKso®
TOW® X | TOSOTKS™
TO7STKS? X | TO”sTKS?
TOSTKS? X | TKS™0
TOTKSE X | T
TOWTKSE X | TKswe
TOTKS®
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Alternative Natural Rubber Crop
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Results Yield

2016 Yield Trial

Selection result over years

TKS x TO — novel crop
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Alternative Natural Rubber Crop

Collaboration & Partnership

Organization Country Work package
Ly e == \Wageningen UR : Project leader
* % % Bisi)  nstituteof Batony &g R8D, breeding
KULTEVAT = <3 VY emmmmmmeeaee D
\ natural grown quality > —- Rusthoeve & Agronomy
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(U S) project ot Tereos Syral “ Extraction
~ - GEAwestfalia ~~~~ o
2O 2014 GEA emtor . Extraction
NETZSECH Netzsch Extraction
%???K'%M))))j Joanneum Research Exploitation

QEW . QEWengineered

delloiApollo Vredestein .
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Manufacturing,

2008 2014 2016
Launch ~OIFfERTEr, Feasibility study
EU-Pearls project strategic business plan

partnership KZ Spring Associates
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Alternative Natural Rubber Crop

business plan & value chain

R&D

Seed Extractor & Compounder Moulder/ End-product End
producer Trader Wholesaler manufacturer client
¥ Cultivates & ¥ cultivates & Produces and Compounds & Moul'ds NR to Processgs Use of y
i/ (semi-)finished Jf mouldsinto [l

Breeding
eeding iy sells seeds if harvests NR duct [ Y roduct i/
/ products f endproducts f uct

Upstream Downstream

L 4
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Alternative Natural Rubber Crop

Scale up and phasing

o
Commercial
@ »  Pre-commercial
i Pilot

Technology ® Investigate extraction method ® Increase production area ® Increase production area
development for large-scale production = Further develop crop & yield towards commercial scale
i® Investigate scale up seed i = Build extraction plant i= Further develop crop & yield
i production :
Commercial = Develop business plan & ' Attract additional licensing = Expand customer base based
development i feasibility study i partner(s) i on potential of external sales
= |dentify strategic partnerships ® Prepare for commercial scale = Penetrate into additional
= Attract launching end-client(s) production market segments
f= Attract financing partners " Assess sales of by-products = Launch by-product sales
A A A
Milestones Business plan First sales Commercial launch

Time to market
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Seed production, scale up & applications
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Summary
Target
Dry weight Yield Example
(% of total) Product Description (t/ ha)  applications

“ = Latex, is directly = Footwear
___________ 7 processed into dry = Sports goods
, rubber_durlng o - Airplane tyres
extraction
= Tubes & hoses

= Bridge bearings

TKS

A low-calorie = Processed foods
sweetener that is = Fuel (as ethan0|)
currently produced

= Bioplasti ildi lock
from chicory o ioplastic building blocks

Molecular
breeding °.>

Flexilis
Hybrid

Remaining parts of = Feed
the plant, which can = Biogas
be used as a source = Soil amendment

of ener
gy o = Hardboard overlay
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Demonstrated the valumcs assisted breeding for

domestication of a novel crop.

Developed efficient collaborations across the entire value
chain.

Steered developments based on a sound business plan.

Established valuable partnerships.

Developed a new crop & a novel source of NR!
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