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Handling of Poplar and Willow Cuttings
Part 1: Collection, Storage and  
Pre-planting Preparation

INTRODUCTION
Poplars (e.g. Populus balsamifera) and willows (Salix 
spp) are woody species that can be propagated by stem 
cuttings (Figure 1), and grow across a wide range of site 
and environmental conditions, including soils with sub-
optimal pH and salinity. Both poplars and willows are early 
successional species that are among the first and fastest 
growing woody species to colonize sites following natural 
or human disturbances. These characteristics are useful 
for reforestation projects, and have been adapted for land 
reclamation strategies for altered oil and gas landscapes in 
western Canada (Isebrands et al., 2014).

The technical notes on “Handling of Poplar and Willow 
Cuttings” are divided into two parts. Part 1 addresses 
collection, storage and pre-planting preparation of cuttings. 
Part 2 focuses on transportation and planting of cuttings and 
can be accessed on the Centre for Boreal Research’s website 
nait.ca/borealresearch. Figure 1. Harvesting cuttings in the field.
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FIVE STEPS TO ESTABLISHING 
CUTTINGS
1.	 Collection (part 1)

2.	 Storage (part 1)		

3.	 Pre-planting preparation (part 1)	

4.	 Transportation (part 2)

5.	 Planting (part 2)

GOOD TO KNOW 

Poplar and willow species with preformed root primordia on 
stem nodes (e.g. balsam poplar (Populus balsamifera)) allow 
for easy, quick and reliable rooting while species which do 
not have root primordia on stems, such as aspen (Populus 
tremuloides), are extremely poor rooters (Dickmann & 
Kuzovkina, 2014). 

BENEFITS OF USING CUTTINGS

•	 �Production of genetically identical offspring of the parent 
plant

•	 �Low-cost mass propagation

•	 �Short planning window

•	 �Ready availability of plant material that is within the same 
seed zone of deployment

POTENTIAL DRAWBACKS 

•	 �High initial mortality in the field (e.g. under high 
competition, low soil moisture) 

•	 Cost increases with cutting size

•	 Low genetic diversity

STEP 1: COLLECTION
Legislation, location, timing, harvest and equipment are 
important considerations for cutting collection. 

LEGISLATION

Only cuttings from native woody species (e.g. Populus 
balsamifera) are approved for operational reforestation on 
Crown land in Alberta, and are required to be sourced locally as 
defined by seed zones (FGRMS, 2016). Prior to the collection, 
it is required to apply for authorization with Alberta Agriculture 
and Forestry if the cuttings are intended for reforestation or 
reclamation on public land. When harvesting wild cuttings, 
locate a harvest site in close proximity to the site to be 
reclaimed. This complies with Alberta Forest Genetic Resource 
Management and Conservation Standards (FGRMS, 2016) 
and ensures that the species will be adapted to the local site 
conditions such as climate, soil, water and nutrients and to the 
local insect and disease conditions (Ying & Yanchuk, 2006). 
Similarly, cuttings from coppices and commercial sources need 
to be compatible with the local planting environment. 

LOCATION

Cuttings used in reclamation can be obtained from three 
different sources:

1.	 Undisturbed forest stands 

2.	 Coppices grown in cultivated fields

3.	 Commercial nurseries

GOOD TO KNOW

When cutting willows, always seek out specimens growing in 
low-lying, wet areas, instead of upland areas, as these have 
better rooting potential and have shown superior survival 
(Sobze et al., 2014; Mosseler, Major & Labrecque, 2014).
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TIMING

Cuttings can be harvested from mature stems when plants 
are dormant between leaf senescence in the fall and leaf 
flush in the spring (Lezberg & Giordanengo, 2008). These 
dormant cuttings are hardwood cuttings with wood that is 
firm and does not easily bend. Dormant cuttings will have 
stored carbohydrates and growth hormones from the previous 
growing season, and will have the maximum amounts of these 
“food reserves” necessary for rooting and flushing (Kozlowski, 
Dramer, & Pallardy, 1991). Spring harvest of softwood cuttings 
from new growth of woody plants is also a viable option. 

HARVEST 

No more than one-third of the branches should be removed, 
and no more than 40% of the canopy cover should be taken 
(Lezberg & Giordanengo, 2008) to ensure donor plant survival, 
regardless of a cultivated or undisturbed source location. 
Harvest new growth only from healthy-looking plants (i.e. free 
from physical damage and disease) to minimize risk of the 
cuttings dying from insects or disease. 

EQUIPMENT

Cutting harvest equipment includes sharp cutters, pruning 
saws, hand pruners for trimming secondary branches and 
smaller cuttings, bundling twine and a method of transporting 
the cuttings (Figure 2). Sharp cutters are recommended for 
two reasons: they are easier to work with, and the cutting itself 
will have a greater chance of survival and growth. 

STEP 2: STORAGE
Cuttings have to be cold-stored until processing and planting to 
avoid desiccation, maintain viability and maximize survival. Only 
dormant cuttings need to be stored in a freezer, while cuttings 
collected during the growing season will need to be stored at 
refrigerator temperatures to avoid respiratory losses of stored 
energy (Keddy & Sidders). Relative humidity during storage 
should be 60-70% (Lezberg & Giordanengo, 2008) which can 
be achieved with plastic liners in boxes. Studies have shown 
that -3°C/ 37°F (Tree Time Services, personal communication) 
to -4°C/ 39°F is the optimal temperature for rooting success 
(Cram & Lindquist, 1982). If possible, heel in the cuttings (a 
method that involves temporary planting of cuttings in a shallow 
hole) to keep moisture levels high and increase rooting success. 
Heeling-in should only be done if planting of cuttings can be 
completed as soon as dormancy breaks in the spring (Cram & 
Lindquist, 1982). Cuttings should be planted out within eight 
months of initial harvest to ensure maximum survival.

STEP 3: PRE-PLANTING 
PREPARATION
Before the cuttings can be planted out, they must be thawed, 
cut to size, soaked and painted. To avoid breaking dormancy 
and using up valuable stored carbohydrates in the stems, 
all processing should be done in a cool (ideally less than 
10°C/50°F) environment. Consider removing only as much 
material from the storage location as can be processed within 
one hour (Keddy & Sidders).

THAWING

Frozen cuttings need to be thawed at refrigerator 
temperatures for approximately 3 days prior to soaking (Alex 
Mosseler, personal communication). Prolonged storage at 
unfrozen temperatures is not recommended as it will result in 
stem respiration, reducing potential for growth and sufficient 
root development. 

Figure 2. Cutting tools. 
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CUTTING TO SIZE

Trimming the cutting to size depends on the silvicultural 
requirements of the project, and the quality of site preparation. 
Willow cuttings should be at least 40 cm long and 0.5 cm 
in diameter. Longer and thicker cuttings will have more 
carbohydrates and hormones for rooting and flushing and are 
more resilient to drought (da Costa CT, 2013; Polster, 2002).  

The overall size of poplar cuttings can be much smaller 
(30 cm in length and 0.5-1.0 cm in diameter) than willow 
cuttings, provided the cuttings can be established in a 
competition-free (or nearly so) environment during the 
establishment year. Poplar cuttings, unlike willows, need to 
have a viable dormant bud within 1 cm of the top (Keddy & 
Sidders). Some studies recommend 2-meter long cuttings 
(Polster, 2011). Although longer cuttings have shown success, 
it increases costs and involves greater disturbance on 
collection sites.

SOAKING

Pre-planting soaking is recommended in order to swell 
the dormant buds, initiating the rooting process (Lezberg 
& Giordanengo, 2008), but should not be prolonged to 
avoid root growth prior to planting out. There are a range of 
recommended soaking lengths, from three days (Roger Butson, 
personal communication), 10 days (Schaff, Pezeshki, & Shields, 
2002; Hansen & Phipps, 1983) to 14 days (Tilley & Hoag, 
2008). Cuttings may be soaked in buckets, streams or lakes 
by positioning the cuttings vertically and submerging between 
50% and 80% of the stem (Lezberg & Giordanengo, 2008). 

PAINTING

Painting the tops of the cuttings (Figure 3) serves a number 
of purposes: 

•	 �Provides an instant signal to the planter as to which end 
is up

•	 �Reduces moisture loss and desiccation, and increases 
survival (Hoag, 2007)

•	 Allows for colour-coding by species, lots or clones

•	 �Allows for easier identification of cuttings in the field 
after planting

To paint the cuttings, dip the top end of the bundle into a 
bucket containing a 50:50 mix of non-toxic latex paint and 
water, ensuring that the top 3-5 cm are covered. Alternatively, 
tops may be painted with a brush. 

Figure 3. Willow cutting with painted top.
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