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ABSTRACT Willow harvested in 2-to-3-year rotations has been proposed as a reliable
source of biomass. A novel harvester based on a round baler was developed in 2006. A
third generation “bio-baler” was evaluated in two willow plantations in 2009 in Quebec.
The first site (Godmanchester) was a three-year old regrowth with an estimated 52,000
stems/ha of large diameter (> 10 mm at waist height, i.e. 1.3 m above the ground) with
average of 21 mm and maximum of 55 mm; small stems (diameter < 10 mm) were
estimated at 51,000/ha. The bio-baler with a flail cutter harvested three plots totalling
4136 m2. Total harvested biomass was 10.36 t DM in 42 bales (457 kg/bale at 46.0%
moisture; 247 kg DM/bale; harvest of 26.72 t DM/ha). Harvest rate averaged 29 bale/h
(12.86 t green crop/h; 6.94 t DM/h). Average bale size was 1.22 m wide by 1.30 m in
diameter (152 kg DM/m3). Diesel fuel consumption averaged 0.81 L/bale or 3.23 L/t
DM. Measured losses averaged 3.2 t DM/ha (11% of yield). The second site (Saint-
Roch-de-I’Achigan) was a two-year old growth with an estimated 49,000 stems/ha of
large stems (> 10 mm diameter) averaging 16 mm with a maximum of 28 mm; small
stems were estimated at 84,000/ha. The bio-baler harvested seven plots totalling 15,740
m2. Total harvest was 30.70 t DM in 148 bales (404 kg/bale at 48.6% moisture; 208 kg
DM/bale; harvested yield of 19.51 t DM/ha). The first 14 bales were harvested with a
saw blade header: 29.3 bales/h (14.5 t/h; 7.53 t DM/h). All other bales were harvested
with the flail cutter at a faster rate: 45.5 bales/h (18.3 t/h; 9.3 t DM/h). Bale density
averaged 129 kg DM/m3. Fuel consumption averaged 0.72 L/bale or 3.28 L/t DM.
Losses averaged 6.17 t DM/ha with the saw blade header (20% of yield) and 4.52 t
DM/ha with the flail header (18%). The bio-baler with the flail header operated more
quickly in the smaller stems (9.3 t DM/h) than in the larger stems (6.94 t DM/h), with
similar fuel efficiency (3.25 L/t DM). More loss was observed at the higher harvest rate
(18% versus 10%). The data will be useful to estimate harvesting cost of willow.
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