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Figure A: Scheme of the MultiHemp biorefinery concept. Large arrows indicate raw material flow along the production chain; Stars highlight innovative processing to upgrade by-products into high added value end uses.
Table 1: List of fibre traits and selected gene targets
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Figure 2: Homozygous mutant lines showing a decrease in lignin and acetylation in the fibres (in comparison to Wild Type Finola WT).
Table 2: Summary of mutant lines available in WP1
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Het means heterologous and hom homologous. Het sib crossing means crossing between 2 heterologous lines, hom sib crossing means crossing between 2 hom lines. BC means back cross to Finola wild type.* means that the mutation create a stop codon.
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Figure 3. Predicted (model) and observed (measured) values of flowering time of seven different cultivars in different environments. Colours correspond to the different cultivars, points represent flowering time in a particular location and for a particular year. The solid line represents the 1:1 ratio.


Figure 4. The response of leaf respiration in dark (Rdk, Panels a and c) and maximum light-saturated net photosynthesis rate (Amax; Panels b and d) to specific leaf nitrogen (SLN; Panels a and b) and leaf temperature (TL; Panels c and d). Rdk was measured after adapting leaves in dark for 15 minutes after measuring the A - Iinc curve. Amax was measured at 2000 μmol m-2 s-1 for incident light intensity and 400 μmol mol-1 for ambient CO2 concentration. The data presented in Panel a and Panel b were obtained in the N-trial while those in Panel c and Panel d were obtained in the T-trial. The bars in Panels c and d indicate standard errors of the mean (n = 3). From Tang et al. (Accepted)
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	Fig. 5	Design and prototype of a new machine concept for harvesting hemp seeds from swath
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Fig. 6	Monosaccharides composition of bio-degumming liquor
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	Fig. 7	Thickness swelling of board samples of wet preserved hemp from two different varieties
	Fig. 8	Bending strength of board samples of wet preserved hemp from two different varieties
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	Fig. 9	Worthmann laboratory breaker unit
	Fig. 10	Coarse separator
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	Fig. 11	Demonstration of harvesting and processing at PlanC (Aulnoy; France)
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	Fig. 12 Gathering of threshing residues from the sieve section of a hemp combine harvester
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	Fig. 14	Cutting machine for the harvest of longitudinal hemp
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	Fig. 15	Harvest and experimental storage of hemp crop for the “wet line” procedure
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(a)
All	Rdk = 0.74SLN - 0.24
r² = 0.48
0.68410840124664185	0.6141550877702554	0.65893246606478562	0.75014213477435232	0.69495387942774234	0.88532993969491569	1.1598938601956543	1.1733583127736291	1.3352500756241883	0.84105347049608925	0.7361252500961506	1.0283535166501983	1.348225032764816	1.0862287143454741	1.3229686595176362	1.6574325904355105	1.9223707776217969	1.6695102447359436	0.17240863103172543	0.41762382159137185	-4.8585150405212774E-2	0.23193972178097017	0.13467327352228581	0.34382567144623732	0.36567738406396377	0.43016715903906999	0.95648516693891783	0.22381494919158518	0.68265222300963035	0.27919852757112834	0.57542953106386863	1.502855377511743	0.88259926679792589	1.0209781938001676	1.25484609923795	0.71830719410763899	Middle leaf	0.68410840124664185	0.6141550877702554	0.65893246606478562	0.75014213477435232	0.69495387942774234	0.88532993969491569	1.1598938601956543	1.1733583127736291	1.3352500756241883	0.17240863103172543	0.41762382159137185	-4.8585150405212774E-2	0.23193972178097017	0.13467327352228581	0.34382567144623732	0.36567738406396377	0.43016715903906999	0.95648516693891783	Top leaf	0.84105347049608925	0.7361252500961506	1.0283535166501983	1.348225032764816	1.0862287143454741	1.3229686595176362	1.6574325904355105	1.9223707776217969	1.6695102447359436	0.22381494919158518	0.68265222300963035	0.27919852757112834	0.57542953106386863	1.502855377511743	0.88259926679792589	1.0209781938001676	1.25484609923795	0.71830719410763899	SLN (g N m-2)

Rdk (μmol m-2 s-1)


(b)
All	Amax = 12.41SLN + 6.58
r² = 0.86
0.68410840124664185	0.6141550877702554	0.65893246606478562	0.75014213477435232	0.69495387942774234	0.88532993969491569	1.1598938601956543	1.1733583127736291	1.3352500756241883	0.84105347049608925	0.7361252500961506	1.0283535166501983	1.348225032764816	1.0862287143454741	1.3229686595176362	1.6574325904355105	1.9223707776217969	1.6695102447359436	15.270918270778107	15.451690318981276	13.560064042077505	13.512947904274263	14.835028124247644	16.849092445441975	19.23437889427526	21.571334147448656	21.274460734790281	16.201972608954819	18.609041126166456	17.472683655124868	23.355933866306341	23.925518392488637	24.520021439777892	25.358293629156258	28.849565000010095	31.239931261276393	Middle leaf	0.68410840124664185	0.6141550877702554	0.65893246606478562	0.75014213477435232	0.69495387942774234	0.88532993969491569	1.1598938601956543	1.1733583127736291	1.3352500756241883	15.270918270778107	15.451690318981276	13.560064042077505	13.512947904274263	14.835028124247644	16.849092445441975	19.23437889427526	21.571334147448656	21.274460734790281	Top leaf	0.84105347049608925	0.7361252500961506	1.0283535166501983	1.348225032764816	1.0862287143454741	1.3229686595176362	1.6574325904355105	1.9223707776217969	1.6695102447359436	16.201972608954819	18.609041126166456	17.472683655124868	23.355933866306341	23.925518392488637	24.520021439777892	25.358293629156258	28.849565000010095	31.239931261276393	SLN (g N m-2)

Amax (μmol m-2 s-1)



(c)
0.60267342269321977	0.14855927292292492	0.30577110441701028	0.51139136385851192	0.25051412591037309	0.4748507467211906	0.60267342269321977	0.14855927292292492	0.30577110441701028	0.51139136385851192	0.25051412591037309	0.4748507467211906	15	20	25	30	35	40	1.71667840861528	1.1997887372304299	1.8297205253700699	2.50610523697907	2.5956200401747398	3.2187093451901698	TL (°C)

Rdk (μmol m-2 s-1)


(d)
L1	4.6188021534706004E-2	4.3703651823864889E-2	1.3208784676737936E-2	5.3267866155916291E-2	4.1989110486088915E-2	0.21315764115228661	4.6188021534706004E-2	4.3703651823864889E-2	1.3208784676737936E-2	5.3267866155916291E-2	4.1989110486088915E-2	0.21315764115228661	3.0453198857613724	3.0322597166935634	2.876288208133948	2.6653286764819595	2.7639883541585348	2.2363578870560206	3.0453198857613724	3.0322597166935634	2.876288208133948	2.6653286764819595	2.7639883541585348	2.2363578870560206	14.960000000000003	20.012121212121212	25.033333333333335	29.972727272727273	35.045454545454554	39.778787878787881	23.837589621320955	27.514079892588981	30.555457953651821	30.967886586249445	30.530875122982049	28.151283502831678	TL (°C)

Amax (μmol m-2 s-1)
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Hemp CAD family

Figure 1

A in silico expression data

B Phylogenic tree using Arabidopsis, hemp Pine, tobacco CAD sequences

C csCAD1 expression relative to fibre and normalised to actin

D Expression of csCAD1 to 3 in fibre as a percentage of actin
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