Developing technical plans for
processing Australian industrial
hemp straw
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Genetics x (environment x) management

For yield...
* Genetics (48%)!

* Managed selection & cross-breeding

* Management (28%)
* Agronomy, harvest & post-harvest practice/process

* Interaction between Genetics & Management (24%)
* The magnitude of G x M interaction varied with region (E)

1. Liu,S. M., etal., (2013) The interaction between breeding and crop management in improved cotton yield. Field Crops Research 148, 49-60



Genetics x (environment x) management

Variance in fibre quality attributed to G, E and classing error?

- ----

Region (E) 59.18 26.04 66.22 65.25
Variety (G) 30.57 44.01 26.61 24.23
Classing date (e) 0.00 4.71 0.99 1.68
Error 10.25 25.24 6.18 8.84

2.  Gordon, S. G, and Yang, S., (2017) Measuring and managing fibre elongation for the Australian cotton industry, Final Report to CRDC, 12 pp.



Stem processing (for fibre) options

* Farm machinery — reasonable hurd separation

* Farm decorticators — reasonable hurd & fibre sheath separation

e Cotton ginning equipment — ability to be adapted

e Decorticator with fibre cleaning — good partitioning hurd & fibre

* Short-staple preparation — fibre quality for short staple & non-wovens
* Long-staple preparation — fibre quality for 100% long staple



Harvested straw samples

* Some samples partly refined on farm/others just baled

* Sent to Alberta Innotech in Vegreville, Alberta for processing
* Also ‘processed’ through the CCC gin

* Resulting fibre tested at CSIRO & cf. with reference




Alberta Innotech
process

e Guillotine

* Hopper Feeder

* Decorticator (hammermill)
* Cleaner

* Hopper Feeder

* Decorticator

* Cleaner

* Hopper Feeder

* Fine Opener

* Step Cleaner

* Baler




Gin process

Opening beater —

Horizontal Cleaner —

Inclined Cleaner —
Stick Machine

Inclined Cleaner —

Conveyor Distributor X2

Gin Feeder —

(Lint Cleaner) —7?

Battery Condenser —?

Baler




Harvested fibre yields

Variety Bast (Fibre) Hurd % Trash % Dust Stem harvest Clean fibre
% % (t/ha) (t/ha)

CRS-1 10.4 47.1 8 34.5 3 0.3-0.4
CFX-1 12.7 42.5 9.1 35.7 3 0.4-0.5
PR13 10.7 58.2 9.5 21.6 4 0.4-0.5
Excalibur 15.7 42.1 9.6 32.6 5 0.7-0.9
Han Ne 22.7 41.8 8.5 27.0 8 1.5-2.0
Frog 7.3 47.6 8.5 36.6 10 0.7-0.8
Ruby* 19.9 39.4 13.6 27.1 5 0.9-1.1
AV. 14.2 45.5 9.6 30.7

MS77 early 16.5 ? >80** ? frx* 0.6-0.7
MS77 late 14.0 ? >80** ? fxx* 0.5-0.6
Cotton (irr.) (38-40%) 2.3-3.6
Cotton (dry) (36-38%) 1.1-1.8




Processed fibre quality
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Processed fibre quality
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Conclusions: Viability of fibre

* Too coarse for spun yarn
* Too contaminated with hurd for most non-woven processing

REQUIRES

* Further (progressive) cleaning and separation
* Perhaps degumming

* Reopening and blending



Conclusions: Gaps/extension/investment

e VVariety, sowing density & harvest date for fibre yield?

* Harvest; moisture & billet length?

* Retting period & conditions (windrowing, swathing & tedding)?

* Baling & storage?

* Where to process, how to market, how to return benefit to grower?
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