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Introduction

Lignocellulose crops

Whole chain must be evaluated and optimised

Harvesting is the bottle neck of the chain

Specific, adapted or commonly used machines?




Objective

Selection of best production chains for lignocellulose crops.

Design chains with harvest, transport, conservatioin, storage

and pretreatment

Testing of machines and systems

Optimize chains




perennial grasses:
miscanthus
switchgrass,
giant reed

annual crop

hemp,

kenaf




Miscanthus (Miscanthus x giganteus GREEF et

Dl=lV)
C4 plant

East Asian origin

6 — 15 t/ha yield

rhizome establishment




Switchgrass (Panicum virgatum L.)

C4 plant
North America

8-20 t/ha

Establishment by sowing




Giant reed (Arundo donax)

Native in Mediterranean
15-20 t/ha

Rhizomes planting

Grown in all types of soils




Hemp (Cannabis sativa L.)

Native all over the world
Old fiber crop
5 - 15 t/ha

Sowing.




Kenaf (Ibiscus cannabinus L.)

Native mainly in tropical countries

Old fiber crop
5-15t/ha

Sowing.




Operations

Mowing

Size reduction

Material separation (scutching, retting)

Densification

Conservation
Drying
Ensiling

Storage

Pretreatment




Material quality

Moisture content
Mineral content

Impurities

Size and shape




Moisture content

Harvest moment

Field drying
Leaching
Impurities
Losses

Drying after harvesting




Mineral content: N, P, K, CI, Si

Kind of crop and variety
Weather conditions
Harvested plant part
Growing location
Leaching

Harvest moment

Fertilization




Impurities

Sand or clay

Cutting height
Weather

Harvest method




Size and shape

Whole stems
Bales
Chunks
Chips

Separated bast and core

Other densification treatments




Chains

Harvest, drying, storage, pretreatment

Experience on small scale




Miscanthus

Mowing-chopping Mowing Mowing and baling
Field drying
Chopping

Storage (+ drying) Storage Storage

Compacting Transport

Size reduction to

Transport Transport .
chips

Processing




Mowing and chopping of miscanthus

Drying and storage in potato







Selfpropelled pickup-baler in miscanthus




Mower-baler In miscanthus







Mobile pelletting machine




Switchgrass crop







Gilant reed (Arundo donax L.)




Kenaf

Kenaf crop

Mowing-conditioning Mowing-chopping

Transport

Round baling

Round baling







Baling with variable and unvariable chamber




Round bales comparison




Handling of whole stems







Hemp

Drying +
Scutching

Bast baling

Harvest by forage
chopper

Anaerobic storage
in silo

Transport

Additional drying

Processing

Harvest by mower
chunker

Modified flax
harvesting

system
Drying in field,
crop turning

Storage and

transport

Size reduction to
chips







Mowing-swathing machine




Modified mowing-swathing machine




Mowing in a swath of chunks




Hemp turning and baling




Round baling

Dry matter > 70-80%

Whole stems can be round baled

Hardcore round baler (variable chamber)
gives the following advantages:

- possibility of varying bale diameter

- easier access to baler chamber

- easier maintenance

- higher bulk density (160 kg/m3) that
makes product transport more
profitable

- easier unrolling operation for around
baler to chop the product with devices
that don’t work on whole bales.

Big baler machines are more and more
used on hemp, but the pressing system
IS t00 stressed




Hemp unrolling




Hemp chopping




Conclusions

Existing principles for harvest and drying can be used

Adapted or special designed machines are generally better even

If farmers prefer the commonly used ones

Even more chains if logistics and processing are included

Fractionated harvest is an option

All part of the crop can be utilised (new chains can be planned)







