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Introduction

* Wood can be used as a renewable
alternative to fossil fuels in the
production of energy and products.

* SRWC are widely seen as becoming
key sources of consistent, reliable
woody feedstocks.

* Hybrid willow (Salix spp.) Is a promising
and well-studied SRWC.
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EﬂSfF Willow Biomass Production Cycle
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%’F Distribution of Expenses Over 22 Years

Cost shares in %, undiscounted
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Impact of Establishment Costs

_ _ * Planting stock accounts
2,000 k ——— Establishment 14 0
0 | o—e B P12 for 60 — 80% of
3 < 110g establishment costs.
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< ~ 78 £ | * Current planting costs are
g 'S 76 8 about $0.12 per cutting.
; ’ ] u 14 2 ” : ;
S / -] _ % | * Reducing planting density
L
o0 . would reduce
005 01 015 02 0.25 establishment costs and
Costs per cutting in US$ Increase the IRR.
Changes in establishment costs and IRR * Need to better understand
with changes in planting stock costs the effect of planting

density on yield.
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E}F Willow Cash Flow Model

Welcome to EcoWillow v.1.0 (Beta)

An Economic Analysis Tool for
Willow Short-Rotation Coppice Plantations
for Wood Chip Production
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(Available to download from http://www.esf.edu/willow/download.asp/)
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Density and self-thinning

Mean stem volume (m?)

5.000
1.000f- - | | |
B E .
% 20 : 5 -
0.100F
g 15 A -
= 9 & o _
g 10 ® b rY e 4 B Singe row 200 cm
0.0101- = B Singe row 150 cm
' @ 4 Single row 100 om
- 08 1 ¥ Double row 75-200 om
1 & Doubls row 75150 cm
o0 s : I x & Doubls row TE—125 om
0.001— o 10000 20000 30000
= o MITWAL PLANT DEMSITY (CUT TRGESHA)
‘ Fig. 6. Mean stonl weight with the different plant arrangements and different mumber of plants ha™" at
L Vo . the end of the first cutting cycle {1989-1993).
1 10 100 500
Density (100 trees ha*') ] :
FIGURE 2. The relationship between the log- (Berg leSt and Ledln 1998)

arithms of mean stem volume and density
in pure natural stands of Pinus densiflora
in Honsyil, Japan (Yoda and others 1963).

(Drew and Flewelling 1977)

© The Research Foundation of SUNY



ES

Density-Yield Relationships
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(Bergkvist and Ledin 1998)
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Figure 3. Standing dry weight-density relations for 2 (—, o),
3 (-, &) and d-year rotation periods (- —, V). Open symbols
indicate a first harvest, grey symbols a second harvest and black

symbols a third harvest. Data were fitted with the Mitscherlich
function,

(Willebrand and Verwijst 1993)
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Density and Sprouting...
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Fig. 3. Shoot numbers per stool with the different plant arrangements and different mumber of plants
ha™" 2 years after first harves.

(Bergkvist and Ledin 1998)
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Current Recommendations

* 15,400 plants/ha ($1848/ha if $0.12 per
cutting)

* Research on S. viminalis in Europe.

* Research from North America on ‘SV1
(S. dasyclados), densities ranging from
15,151-111,111 plants/ha.

* No research on lower densities, or
differences between different varieties
or growth forms.
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Unplanned Experiment

* Canastota, NY

* Part of a larger experiment exploring
the response of willow to different
coppicing treatments.

* Variable mortality in the establishment
year lead to variable density.

* Includes 3 willow varieties (S365, SV1,
SX61) and 1 hybrid poplar (NM6)

© The Research Foundation of SUNY
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Density and Stand Closure
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Fig. 1. Stand closure scores in the socond year after planting n the different arrangements and spacings.

Lowest score (1) indicates that stand closure will not occur within two scasons and active wead control

will be needed until then, Highest score (3) indicates that stand closire has occurred and no active
weaed control will be needed.

(Bergkvist and Ledin 1998)
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Planned Density Trial

° Tully, NY.

* Fully replicated complete block design (5
densities, 4 varieties, 4 reps, n=80).

* Established in 2007.
e Survival and yield (coppice) data in 2007

* Survival, stem diameters data in 2008,
20009.

* Sister study in Waseca, MN.
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Four willow varieties

9871-31 Sherburne Salix sachalinenis x Salix miyabeana

9882-34 Fish Creek Salix purpurea

99207-18 Owasco Salix viminalis x Salix miyabeana
SX64 SX64 Salix miyabeana
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Five density treatments

Spacing (m) Density (plants/ha) Planting Cost ($/ha)

0.5 17,498 $2099.76
0.6 14,352 $1722.24
0.75 11,665 $1399.80
1.0 8,749 $1049.88

1.5 5,833 $699.96
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Density and Sprouting...
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Fig. 3. Shoot numbers per stool with the different plant arrangements and different mumber of plants
ha™" 2 years after first harves.

(Bergkvist and Ledin 1998)
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Next steps and conclusions

* Collect additional stem data this year,
begin to put together allometric
equations for estimating biomass.

* Collect harvest data across multiple
rotations, necessary to determine long-
term trends.

° Analyze data from Waseca, MN.
* Update EcoWillow Model
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