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1. Survey of the Wild Blueberry Industry
in Québec
BACKGROUND
Around the world, blueberries are increasingly popular with consumers. Today the blueberry’s reputation as a “healthy”
food makes it one of the most popular small fruits on the market. Wild blueberry production in Québec must therefore
satisfy both robust demand and the specific requirements of international markets.
In Québec, wild blueberries are harvested on two types of land: forests and developed blueberry fields. Forest harvesting
is done in areas where logging or forest fires have occurred. As for blueberry fields, they are developed on sites where
blueberries grow naturally.
Besides the health aspect, in Québec the wild blueberry has the advantage of two quality appellations: “Boreal Wild
Blueberries” and “Certified Organic”. Freezing companies in Saguenay–Lac-Saint-Jean are accredited to market their
products using the appellation “Organic”.
The processing and freezing capacity of the Saguenay–Lac-Saint-Jean region gives it a significant advantage over other areas.
As well, companies that have been marketing blueberries for years have built a system that has a strong and effective sales
network, high product quality and dependable supply, regardless of a given year’s production.
Of the 470 farms producing wild blueberries in Québec, almost 400 are in Saguenay–Lac-Saint-Jean and 33 in Côte-Nord. The
others are found in Abitibi-Témiscamingue, Mauricie, Chaudière-Appalaches, Capitale-Nationale and Bas-Saint-Laurent. Of
the total, 240 declare earnings from blueberry production as their principal source of agricultural income (MAPAQ, 2009).
The processing market in Québec is essentially shared by six processing (freezing) plants. Located in Saguenay Lac-SaintJean and Gaspésie, these plants have arisen in response to the ever growing production in Québec. All are majority-owned
by producers (owners or renters of blueberry farms) in the Saguenay–Lac-Saint-Jean region.
On average, 80% of Québec blueberries are harvested on blueberry farms (21 million kg), the remaining 20% being harvested
in public forests (5 million kg).

MARKETING MECHANISMS
Québec’s wild blueberry industry is characterized by the strong vertical integration of production, processing and marketing.
Producers with the greatest harvest volumes are generally owners or shareholders of the processing plants. They are also
owners or shareholders of businesses involved in marketing blueberry products to various markets.

Forest-harvested blueberries
Blueberries harvested in forests are sold primarily to buyers in the Saguenay–Lac-Saint-Jean region who truck them to
one of the freezing plants to be washed, sorted, graded and frozen. Of the 5 million kg harvested annually, buyers from
the Maritimes and Maine purchase around 2 million kg. The purchase price of forest blueberries is negotiated between
the buyers and the Syndicat des producteurs de bleuets du Québec, which manages the joint plan covering the industry.
Once frozen, the blueberries are sold on various markets by one of the two principal marketing bodies, Bleuets sauvages du
Québec Inc. and Bleuets Mistassini Ltée.

Farm-harvested blueberries
Blueberries harvested on blueberry fields belong to the operator of the farm. At harvest time, the producer can either sell
them to a buyer (middleman) or truck them to a freezing plant for processing. In the latter case, the producer continues to
own his harvest, even after processing. In both cases however the product is sold on the same markets through one of the
two principal marketing bodies. Figure 1 illustrates the marketing mechanisms.
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MARKETS FOR WILD BLUEBERRIES
Blueberry producers

In season, around 5% of the harvest is sold fresh to the
consumer, almost entirely within Québec. Frozen products
are by far the dominant export, accounting for more
than 95% of Québec production. This market is truly the
foundation of the industry. More than 90% of Québec’s
production of frozen wild blueberries is sold in the rest of
Canada and internationally, or about a third in Canada,
a third in the United States and a third in the rest of the
world: 22 different countries on five continents.

Forest pickers

Buyers

Processing plants (freezing)
(Blueberries received on consignment)

Internationally, Québec blueberries have to compete directly
with other producers around the world. The multinationals
have precise specifications and demand a guaranteed supply
on an annual basis and at a price competitive with other
small fruits (cultivated blueberries, strawberries, raspberries,
cherries, etc.).

Marketing companies

This means that from year to year, the prices on international
markets determine what prices are obtained by forest
pickers and farm producers.

Markets

Developing markets

Most wild blueberry producers belong to the Wild Blueberry
Figure 1. Marketing Mechanisms
Association of North America (WBANA), which is dedicated
to the development and promotion of this small fruit.
Thanks to its numerous initiatives and interventions the
WBANA has opened up many new geographic markets,
particularly in Asia. Québec is in a particularly good position to exploit the potential for growth and development
worldwide. For example, Québec can offer a certified organic product, a relative rarity that is sure to prove highly desirable
in international markets.
The prospects for growth include the development of dehydration in the Saguenay–Lac-Saint-Jean area and the transition
to certified organic production on blueberry farms. Along with Boreal Wild Blueberries©, these “branded products” will
allow Québec to maintain a competitive position on the world market, which at present is dominated by the cultivated
blueberry (Highbush Blueberry).

ECONOMIC VALUE OF QUÉBEC PRODUCTION
The wild blueberry industry in Québec represents a very important economic activity. Counting the forest harvest, gross
revenues for the sector come to around $45 million. In fact, after dairy production it is the second most important agricultural
activity in the Saguenay–Lac-Saint-Jean region. Since the early 2000s, blueberry production has steadily risen in value.
In terms of acreage, the blueberry farms of Saguenay Lac-Saint-Jean occupy 20% (27 000 ha) of the region’s 135 000 ha
that are in agricultural production.

Production-related jobs
Wild blueberry production brings the creation and consolidation of four types of jobs:
• each year, more than 3000 self-employed workers harvest blueberries in Québec’s forests;
• more than 2500 pickers harvest the crop on blueberry farms;
• nearly 200 jobs are directly related to on-farm blueberry production;
• several hundred jobs are related to processing.
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INTERNATIONAL COMPETITION
The burgeoning world production of blueberries could create a worrisome situation for Québec producers. To meet the
challenge, new and value-added products must be developed along with new markets. The real competition now comes
from cultivated (Highbush) blueberries, due to the enormous volumes being produced not only by the United States and
British Columbia, but by major new players like Chile, Argentina, China and Australia. Though consumer demand for fresh
blueberries is as strong as ever, the supply from these new producing countries is so great that it has cornered a part of the
processing market that historically was occupied by the wild blueberry.

COMPLEMENTARY LEAFLET
2. Production in Numbers
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2. Production in Numbers
EVOLUTION OF PRODUCTION
Developed blueberry acreage in the Saguenay–Lac-Saint-Jean region covers more than 27 000 ha, nearly 85% of the Québec
total. The Côte-Nord holds second place with more than 3000 ha. Combined, these two regions represent 94% of Québec’s
total acreage of developed blueberry fields, or 30 000 ha among 433 farm operations (Table 1).
From 2002 to 2009, the number of operations grew by 129%, while the total area under production grew by 56%. During
the same period however, the average developed acreage shrank from 99.6 to 67.7 ha per operation, meaning that new areas
coming into production are smaller.

Table 1. Distribution of developed blueberry acreage by administrative region, 2002-2009

1

Administrative region

Number of
operations

2009
(ha)

2008
(ha)

2007
(ha)

Year
2006
(ha)

Gaspésie–Îles-de-la-Madeleine
Saguenay–Lac-Saint-Jean
Capitale-Nationale
Abitibi-Témiscamingue–Norddu-Québec
Côte-Nord
Chaudière-Appalaches
Bas-Saint-Laurent
Mauricie
Total

(1)
400
11
4

202
27 027
236
819

202
25 298
236
699

120
23 570
218
699

120
22 728
218
662

120
19 600
218
630

120
19 398
185
513

120
19 138
185
573

120
18 300
185
543

33
14
4
(1)

3043
202
97
180

2964
202
97
180

2751
202
97
180

2072
178
72
100

1566
160
72
0

1557
100
45
0

1312
100
39
0

1227
0
39
0

470

31 806

29 878

27 837

26 150

22 366

21 918

21 467

20 414

Confidential data.

Source: MAPAQ, Direction régionale du Saguenay–Lac-Saint-Jean, December 2009
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2005
(ha)

2004
(ha)

2003
(ha)

2002
(ha)
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PRODUCTION VOLUME
For the period from 2005 to 2009, Québec produced an average of 26 600 tonnes of blueberries per year. In each of 2006
and 2009, Québec production set new records with nearly 32 000 tonnes (Figure 1).
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Figure 1. Evolution of production volumes of wild blueberries (forest and farm) in Québec from 1988 to 2009 (in tonnes)
Source: MAPAQ, Direction régionale du Saguenay–Lac-Saint-Jean, November 2009

YIELDS
Provincial yields vary due to vagaries of the weather. In 1998, frost damage to flower buds resulted in greatly reduced
production from blueberry farms. A similar problem also occurred in 2000. However, the general trend shows that Québec
yields are increasing, and in the last 5 years (2005 to 2009) the average has been 2025 kg/ha (Table 2).

Table 2. Evolution of real yields from 1998 to 2009 (kg/ha)

Québec

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

5

1178

614

1775

1639

1114

1786

1550

2282

1502

2195

2598

Source: FADQ, Direction régionale du Saguenay–Lac-Saint-Jean

INCOME
Over the period from 1988 to 2009, cash receipts also varied, with the Québec average being $21.5 million and the lowest
year being 1998. The average for the last 5 years is $54.7 million.
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EVOLUTION OF PRICES
Historically, from 1988 to 2001 field-harvested blueberries fetched a higher price than those picked in the forest (Table 3).
From 2002 on however, forest blueberries have often obtained a higher price than farm blueberries. This can be explained
by the greater costs associated with forest harvesting and the stronger demand for a certified organic product. Over the last
5 years the average price has been $2.04/kg for farm blueberries and $2.10/kg for forest blueberries.

Table 3. Price of field-harvested blueberries compared to those picked in the forest from 1988 to 2009 (in CA$ per kg)

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1.54
1.14

1.43
1.30

1.20
0.66

1.35
105

1.35
1.10

0.99
0.66

1.07
0.88

1.12
0.88

1.71
1.43

1.32
1.32

1.58
1.58

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

1.94
1.25

1.43
1.39

0.88
0.84

0.99
1.06

1.21
1.25

1.67
1.76

2.31
2.20

2.95
2.26

2.76
2.53

1.43
2.20

0.77
1.32

Farm
Forest

Farm
Forest

Source: MAPAQ, Direction régionale du Saguenay–Lac-Saint-Jean, November 2009
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Figure 2. Price of field-harvested blueberries compared to those picked in the forest from 1988 to 2009 (in CA$ per kg)
Source: MAPAQ, Direction régionale du Saguenay–Lac-Saint-Jean, November 2009
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OBSERVATIONS
• By area, 55% of the land developed for blueberry production belongs to the Crown, while 45% is private land;
• Production volumes from developed fields are increasing compared to those from the forest harvest;
• Thirty producers harvest 70% of Québec blueberries by volume.

REFERENCES
MAPAQ. Internal documents.
MAPAQ. 2005. Monographie de l’industrie du bleuet au Québec. MAPAQ. 39 pp. + 12 appendices.
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3. Evaluating and Developing
a Wild Blueberry Field
INTRODUCTION
The evaluation of site potential is a crucial step in the development of a blueberry field. Since native blueberry plants are
already present on the land, development should be carried out with constant attention to preserving the resource of
existing rhizomes. To develop a blueberry field successfully, it is very important to respect the sequence of steps involved.
Most new development of blueberry fields in Québec is done in wooded areas. On rare occasions it may be possible to
develop land that was cultivated in the past. Development requires a significant investment, and it usually takes several
years for the fields to reach their full production potential.

EVALUATING SITE POTENTIAL
A preliminary site evaluation can performed by a professional using pedological and ecoforestry maps. That evaluation
must be validated however by a visit to the field (Figure 1). The main criteria to be considered are presented below.

Proximity of existing blueberry fields
The presence nearby of existing blueberry fields can indicate a field’s potential.

Presence of blueberry plants
Since the wild blueberry is not planted, the most important factor to consider is whether it is already present naturally.
Blueberries should be well distributed throughout any site being considered for development.
In dense forest, blueberry growth may be limited by lack of light at ground level. Sunlit clearings, hydroelectric rights-ofway, ATV trails and snowmobile trails provide precious assistance in determining the natural presence of blueberries.

Soil characteristics
Blueberries grow in sandy, well-drained soils with a pH
between 4.0 and 5.5. They do not require particularly deep
soil in order to grow. However, if the soil layer (including
organic matter and the mineral portion) is too thin,
production can be severely limited by sun, wind, drought
and cold.

Forest stands
In Saguenay–Lac-Saint-Jean, stands that are predominantly
jack pine (at least 75%) have good potential as sites for
blueberry development. Where jack pine grows in mixed
stands the potential is variable. An initial stand composed
primarily of deciduous trees usually has less potential.
On the Côte-Nord, stands of black spruce either alone or
in association with jack pine are also indicators of good
potential.
Where there is a strong presence of deciduous species, one
should expect to devote extra effort to managing weeds
and dealing with shrubby regrowth.

Figure 1. Evaluating potential
Source: Club Conseil Bleuet
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Plants associated with wild blueberry
Lambkill (Kalmia angustifolia) is the plant most frequently encountered in association with the wild blueberry. This makes
it a good indicator of the presence of blueberry plants and a site’s potential. Sweet-fern (Comptonia peregrina) and bracken
fern (Pteridium aquilinum Kuhn) are often found as well on the same sites.

Soil drainage
The soil should be well-drained and the water table should not be close to the surface. Soils that tend to retain surface water
should be avoided, unless the problem can be corrected with drainage works.
When leatherleaf (Chamaedaphne calyculata Moench) is present, this tends to indicate poor drainage in terms of what wild
blueberries need.

Air drainage
The risk of frost is much reduced when cold air can drain off the field efficiently. For this reason, unless drainage passages
can be created practically it is important to avoid areas where cold air can accumulate. The ideal is to have gentle slopes
and adjacent lower areas to allow cold air to flow off the field.

Site access
The site must allow safe access for both development work and harvest activities.

Topography
Flat and gently undulating terrain is preferable. Steep slopes that are hard to cultivate should be avoided, since they are
more susceptible to erosion, leaching and runoff. They are also unsafe for working with machinery.

Presence of rocks
On a site where large rocks are present, development is feasible provided the rocks can be moved or worked around.
However, sites with large numbers of smaller rocks or with rocky outcrops are not worth developing.

Erosion-sensitive sites and endangered plants
Sites that are sensitive to wind erosion or that are colonized by endangered plants should be avoided.

DEVELOPING A BLUEBERRY FIELD
After site evaluation and before the work of development begins, a development plan and specifications are prepared by an
agronomist. This step ensures that the development project complies with all applicable regulations, and that whatever work
is planned is truly designed to optimize the site’s potential. The development plan and specifications provide customized
recommendations that are tailored to the specifics of each site. They specify the location of elements to be conserved or
created, such as windbreaks, shelterbelts to protect against erosion, riparian strips, potential cold air outlets, drainage works
and firebreaks.

Ribboning
All features to be conserved must be indicated on the development plan and ribboned before work begins. This step is
mandatory, for its purpose is to guide equipment operators during clearing and shredding. Particular attention must be paid
to ribboning fallow land and young forest stands.

Wild Blueberry Production Guide
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Harvesting woody material
There are three distinct activities involved in harvesting woody material: felling, lopping and hauling (Figure 2). None of
these operations should be performed during spring thaw, because they require the use of heavy machinery that would
compact the soil and damage its structure.
To optimize shredding, all trees of commercial value should be cut at 10-15 cm from the ground. Generally, felled trees are
lopped on-site. Trees of no commercial value, branches and knocked-down trees are also left on-site. Treetops should be laid
out in the direction the shredder will take.

Moving machinery during clearing
Clearing should be done in a flexible, realistic and efficient manner while protecting organic matter and buried rhizomes.
In that spirit, the operator should be given the following instructions:
• movement should be continuous and in a straight line, with no sharp turns;
• to avoid creating erosion sites (particularly on hillsides), do not pass repeatedly over the same places;
• machinery should never circulate in windbreaks, protective riparian strips and anti-erosion shelterbelts. Field roads
should be provided for that purpose;
• wheeled machines are preferable to tracked, since the latter are heavier.

Shredding brush and forest residue after clearing
Shredding returns forest residues to the ground in the form of relatively coarse chips. The result is a natural mulch that
protects or increases the existing layer of organic matter, with beneficial effects on the growth and development of the
blueberry plant. Of course, if the layer is too deep it will retard the emergence of new growth in the spring.
It generally takes two passages of the shredder to prepare the terrain properly, with at least one full season (a winter or a
summer) between them. After clearing, two years of plant growth are required before the first crop can be harvested.
The tree shredder (Figure 3) is recommended for:
• shredding forest residue after clearing;
• reducing stumps to be flush with the ground;
• shredding undergrowth, young tree shoots and old stumps, both on fallow land and in young forest stands.

Figure 3. Tree shredder

Figure 2. Harvesting woody material

Source: Club Conseil Bleuet

Source: Club Conseil Bleuet
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Shredding is crucial to ensuring that the terrain is properly prepared for agricultural work and harvesting. It should always
be done when the blueberry is in a dormant period, either after the first autumn frosts or before growth resumes in the
spring. Such work should be avoided however when conditions are unfavourable for plant recovery, e.g. when the soil is
very dry. Also, as with all aspects of clearing, shredding must never be done during spring thaw.
Alternatives or complements to the tree shredder include stump removal, a stump-grinder, and a power shovel equipped
with a shredder.

Mowing
Usually a passage of the flail mower is necessary to prune the blueberry plants effectively. This is done after the second
passage of the tree shredder, i.e. before the second year of growth. Besides suitably pruning the plants, this step prepares for
the first crop year by further cutting up and spreading around the residues left by shredding.

Weed control
The purpose of weed control is two-fold: to facilitate harvesting and to optimize yield (Figures 4a and 4b). Weed control
helps to increase the density of blueberry plants by eliminating competition for water, light and minerals.

CONCLUSION
Great care must be exercised in the development of a blueberry field. Blueberry plants that are naturally present in the
environment have become established over many years. Their cultivation must be carried out with respect for the work
accomplished by Nature.

Wild Blueberry Production Guide
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Clearing

Spring

= Shredding

Summer

Fall

= Spring and
summer vegetation

Winter

= Fall
vegetation

Spring

Summer

= Mowing
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= Winter

Winter

Spring

= Blooming

Summer

= Harvest

Figure 4a. Shredding, mowing and weed control
Source: Stéphanie Claveau
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Figure 4b. Shredding, mowing and weed control
Source: Stéphanie Claveau
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COMPLEMENTARY LEAFLET
12. Riparian Strips in Wild Blueberry Fields
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4. Levelling Land for Wild Blueberry Fields
INTRODUCTION
The purpose of levelling the land is to minimize irregularities that could prevent machinery from following the contours
of the terrain in a uniform manner. Because levelling makes such an important contribution to the mechanization of
harvesting, it is increasingly common in the development of blueberry fields.
Existing conditions in the terrain, such as the presence of knolls and hollows, scarred or rutted ground, and holes left by
the removal of stumps and rocks, can reduce the efficiency of agricultural operations. Modifications to the terrain then
become a necessity.
Levelling is a delicate operation in the development of a blueberry field because it is crucial to avoid damaging the blueberry
rhizomes. Under no circumstances should one attempt to flatten the field completely. The operation should be carried out
with a real effort to minimize the negative impact on soil structure, percentage of field cover and density of blueberry
plants. Overly aggressive levelling can result in reduced yield and the creation of bare spots.

OBJECTIVES OF LEVELLING
Levelling is done to make the following improvements to the site:
• facilitate work with farm machinery and minimize mechanical breakdowns;
• increase the working speed of agricultural operations;
• obtain more uniform spreading of fertilizer and pesticides;
• facilitate pruning and harvesting.

POINTS TO CONSIDER WHEN LEVELLING
Land levelling should always be done with an eye toward sustainable development. In this perspective, the following
elements should be considered:
• ideally, levelling should be done in the development phase, when the soil is loose and easy to work. A more effective
alteration of the terrain will be obtained;
• prior to levelling, the blueberry plants should be pruned in order to render irregularities in the terrain more apparent
and to limit damage to rhizomes, which should not be left exposed;
• levelling should be done during the period of dormancy, i.e. after the first autumn frosts or before the plants resume
growth in the spring;
• avoid spacing the work out over several years, since doing so stresses the plants and will reduce productivity;
• avoid levelling during periods of drought. When the moisture level of the soil is very low, levelling can lead to
excessive drying of disturbed areas, damaging the rhizomes;
• when levelling must be performed in a producing blueberry field, every effort should be taken to reduce the negative
impact on established plants;
• if erosion zones are created during levelling, they should be covered with a mulch.

1
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MACHINERY AND EQUIPMENT
Removing rocks and stumps
The following machinery is recommended:
• farm tractor equipped with a bucket;
• wheeled backhoe;
• wheeled or tracked excavator.

Levelling the terrain
The following equipment is recommended:
• forest shredder;
• scraper;
• any other appropriate equipment.
The following equipment should be avoided:
• roller;
• rototiller;
• H-beam.

CONCLUSION
It is important to bear in mind that the purpose of levelling is to facilitate the mechanization of agricultural operations
while causing minimal damage to the wild blueberry plants. The most common mistakes are not due to choice of equipment
but rather to inappropriate use of that equipment. Excessive levelling or the use of overly heavy equipment can cause
extensive damage and have impacts that will be felt for many years.
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COMPLEMENTARY LEAFLET
10. Using Mulches in Wild Blueberry Fields

TEXT ADAPTED FROM
Chiasson, G. and J. Argall. 1995. Levelling Land in Wild Blueberry Fields. Factsheet A.7.0.
New Brunswick Department of Agriculture and Rural Development. [Online].
http://www.gnb.ca/0171/10/0171100006-e.asp (Page consulted on September 15, 2010).
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King, A.S.W. 2000. Evaluating Land for Wild Blueberry Potential. Lowbush Blueberry Factsheet. Nova Scotia Wild Blueberry
Institute. Truro, Nova Scotia. 4 pp. [Online]. http://nsac.ca/wildblue/facts/land_potential.pdf (Page consulted on
September 15, 2010).
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5. Growth and Development of the Wild Blueberry
INTRODUCTION
The lowbush blueberry is indigenous to North America. The principal producing regions are Québec, New Brunswick, Nova
Scotia, Prince Edward Island and Maine. The plant belongs to the genus Vaccinium in the heath family (Ericaceae). Five
species of wild blueberry grow in Canada, of which two colonize blueberry fields.
1. Vaccinium angustifolium Ait. (lowbush blueberry) (Figure 1): also known as the low sweet blueberry, this is the most
common species in both forests and blueberry fields. The stems are glabrous (free of hairs). The fruit is blue and covered
with a powdery pellicule called bloom. The fruit of the sub-species nigrum is black and shiny, not being covered with
bloom. This species produces more fruit in the first crop year.
2. Vaccinium myrtilloides Michx. (sour-top blueberry) (Figure 2): this species is primarily found in forests. Its stems are
pubescent (covered with hairs), and the plant is more ramose (branchy) than V. angustifolium. Like the latter however, its
blue or black fruit is also covered with bloom. This species produces more fruit in the second crop year.

Figure 1. Vaccinium angustifolium Ait.

Figure 2. Vaccinium myrtilloides Michx.

Source: Club Conseil Bleuet

Source: Club Conseil Bleuet
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CONDITIONS FAVOURABLE TO DEVELOPMENT
The growth and development of wild blueberries depend very largely on environmental conditions. Soil, water, light and
organic matter all play important roles in the productivity of the plant.

Soil
The lowbush blueberry prefers acid soils that are dry, well drained, aerated, sandy and often of the podzolic type. In Québec
blueberry fields, soil pH can vary from 4.0 to 5.5, but the blueberry plant has optimal growth when pH is between 4.6 and
5.2.

Water
The lowbush blueberry is fairly well adapted to drought, easily surviving dry periods. Its rhizomes form an extensive
network in the organic layer of soil, bearing numerous roots that can descend to a depth of a metre or more underground,
enabling the plant to find the water and nutrients that are essential to its growth and development.
In a growth year, a long period of drought will cause new shoots to be small and weak, with fewer floral buds on each
stem. In a crop year, lack of water will reduce the number of flowers per floral bud, greater numbers of young fruit will fall
prematurely, and the fruit will be significantly smaller in size.

Light
In shady conditions, blueberry stems are shorter and weaker, with fewer floral buds. Through the weeks and months of
long days, the blueberry plant produces green growth. When the daily photoperiod shortens, green growth ceases and the
formation of leaf and floral buds begins.

Organic matter
Organic matter plays an important role in the soil’s ability to retain water and the availability of plant nutrients. Both plant
growth and crop yield are directly related to the percentage of organic matter in the soil.

PLANT DEVELOPMENT
The wild blueberry plant starts out from a seed. The plant
that arises from the germination of this seed is called the
mother-plant. More than 95% of the blueberry’s biomass
is in the top 15 centimetres of soil, with most of the roots
being in the top 10 centimetres. The underground stems,
which are called rhizomes (Figure 3), develop from the
mother-plant around four years after germination. At that
point, the aerial part of the plant is well established and the
rhizomes grow outwards, in multiple directions and rather
quickly. The rhizomes are important organs for vegetative
reproduction and the storage of reserves.

Rhizomes
The rhizomes form an extensive network in the soil’s
organic layer, bearing numerous roots. Fertilization, even
short-term, promotes diameter growth in new rhizomes
Figure 3. Rhizome
Source: Chantale Morin
(Figure 4). It also stimulates budbreak and the appearance
of buds on young rhizomes. Note that buds can develop
both on aerial stems and on new rhizome shoots. The
rhizome of the wild blueberry has the same structure as an aerial stem; it is in
fact an underground stem whose appearance and functions have differentiated
because of where it occurs.
Like the aerial part of the plant, the rhizomes go into dormancy in the winter,
developing little if at all. Over the years, all of the stems from a given motherplant and its rhizomes form a large patch called a clone, with each clone having
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Figure 4. Young rhizome
Source: Chantale Morin
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distinct genetic characteristics. For effective pollination, a blueberry field must
contain a large number of different clones.

Reproduction and vegetative growth
Pruning by mowing or burning allows the plants to regenerate before beginning
the cycle of production. Pruning stimulates vegetative reproduction from the
rhizome by causing buds to emerge from dormancy. This results in a greater
density of aerial stems.
The plant continues to grow in height until around mid-July. When the days
grow shorter, vegetative growth ceases, a process called aouting. It is indicated
by the death of the stem’s apical bud, which then looks like a black dot
(Figure 5). Next the process of bud development and differentiation begins,
continuing until growth comes to an end in autumn. During the first year
the plant only experiences vegetative or green growth, preparing it for the
production of fruit in the second year.

Figure 5. Aouting

Source: Chantale Morin

Leaf buds and floral buds
Starting from the tip of the stem downwards, one after the
other the buds begin to transform into floral buds. The
longer the period between aouting and the onset of winter
dormancy, the more buds will differentiate and the larger
they will grow, with more flowers. While the number of
floral buds can vary considerably, ultimately it depends on
stem length: the longer the stem, the more floral buds there
will be. When there is an average of 3 to 5 floral buds per
stem in the first crop year, and 10 to 15 floral buds per stem
in the second crop year (Figure 6), you can expect to have
a good harvest. Though the number of buds in the second
crop year is higher, the yield is generally lower. In effect,
second-year buds bear fewer flowers and fruits because there
is more plant tissue to be fed. The plants may be weakened
by injuries, disease or insect infestations, which can reduce
their nutrient reserves to the point of insufficiency.

Figure 6. First (a) and second (b) crop years

In autumn, after the period of bud development, the
different types of buds can be distinguished. Leaf buds are
small and narrow, and are located at the base of the stem.
Floral buds are rounder and much larger, and are found on
the upper part of the stem (Figures 7a and 7b).

Source: Chantale Morin

Figure 7a. Flower buds

Figure 7b. Leaf buds

Source: Chantale Morin

Source: Chantale Morin
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Dormancy
Throughout the period of bud differentiation, the blueberry plant transfers nutrients into its storage organ, the rhizome,
and hardens off in preparation for winter. At the end of this stage, when temperatures are no longer favourable and the
foliage reddens and falls, the plants enter dormancy. Throughout winter dormancy the plant remains relatively inactive,
consuming only a small part of its reserves.

Production
Following the stage of winter dormancy, the plants draw on their reserves in order to resume growth. The floral buds swell,
blooming 3 to 4 weeks later. Each bud produces a cluster with an average of 5 to 6 flowers (Figure 8). The flowers must be
pollinated in order to produce fruit. The blueberry reproduces sexually by means of entomogamous cross pollination, i.e.
pollination by insects bearing pollen from the flowers of a different clone.

Fruit
The fruit of the wild blueberry is a berry (Figure 9). Development of the fruit begins when the ovules are fertilized, continuing
right up to harvest time. The size of the fruit varies depending on the vigour of the clone, the supply of water and the
degree of pollination. Fruits with the greatest number of live seeds are generally the largest. The fruit gains most of its
weight during the last 3 to 4 weeks before harvest. In optimal conditions, the weight increases by 10 to 15% each week. The
average weight of a blueberry is 0.308 g. When the fruits change colour, they essentially stop growing in size but continue
to develop flavour and sweetness for a number of days. The average weekly weight increases from 1 to 2 weeks after the
beginning of harvest.

Figure 8. Flowers
Source: MAPAQ

Figure 9. Fruit
Source: MAPAQ
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6. Frost Prevention in Wild Blueberry Fields
INTRODUCTION
Frost is a common problem in developed blueberry fields. In fact, freezing temperatures are known as one of the primary
causes of disappointing yields in blueberry production. Frost damage reduces yield by interfering with the growth and
development of plant tissues essential to fruit production.

SENSITIVITY TO FROST
When the temperature falls below -2.2°C, the tissues of blueberry plants become susceptible to frost. Internal tissues can
be damaged to various degrees depending on the time of year and which stage of development the plant is in. The most
sensitive tissues are the flowers and floral buds. Buds must survive the winter in order to open the following spring and
(after being pollinated) produce fruit. Whether in spring or over the winter, damage to flowers and floral buds increases in
severity with the duration of exposure to freezing temperatures. The damage varies depending on where the flowers are in
their development. According to a study done in Nova Scotia by Agriculture and Agri-Food Canada, flowers that are open
or about to open suffer severe damage when the temperature is below -3.5°C for more than two hours (Hicklenton et al.,
2002). A study in Maine found that although floral buds can tolerate temperatures below 5°C, flowers that are fully open
are vulnerable to temperatures below -2.2°C (Yarborough, 2002). Leaf buds, stems and fruits are also frost-sensitive but to
lesser degrees.
For a visual presentation of the different stages of development of floral buds and their tolerance to different temperatures,
see: http://umaine.edu/blueberries/factsheets/production/flower-primordia-development-stage/ (Yarborough, 2002).

PRINCIPAL TYPES OF FROST AND THE DAMAGE THEY CAUSE
There are two main types of frost in blueberry fields: radiative frost, caused by the cooling of air at ground level, and winter
frost, associated with a thin snow cover or the formation of a layer of ice. Radiative frost is the cause of damage by late frosts
in spring, or early frosts in fall. Tables 1 and 2 below list the various kinds of damage caused by each type of frost.
Radiative frost occurs at night and can happen at any time during the growing season. It is characterized by the absence
of wind and cloud cover. In these conditions, heat escapes into the upper atmosphere without being radiated back to the
ground, where the air becomes increasingly cold. Being heavier, cold air flows with gravity down the primary slope toward
the lowest point in the landscape. The specific physical characteristics of each blueberry field, from microtopographic
features to woodlots and windbreaks, all have an effect upon the flow of cold air. If these elements obstruct the airflow and
cold air accumulates in hollows, forming frost pockets, a late or early frost can occur with consequent damage to buds,
flowers and fruits.
In the case of winter frost, the blueberry plant is damaged when temperatures fall below the frost resistance threshold.
Rhizomes and stems that are in winter dormancy suffer frost damage at around -25°C. At such temperatures, sufficient snow
is needed to blanket the plants completely. The protective effect of snow cover is due to the insulation it provides from the
frigid air, the ground beneath being warmer. Snow cover is needed as soon as winter begins, since risky temperatures can
occur as early as December.
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Table 1. Description of radiative frost

Late frost in spring
Period
Cause of
damage
Description of
damage

Early frost in autumn

During flowering and the first stages of blueberry development
Sensitivity of leaf buds, floral buds and flowers to freezing
temperatures if duration of exposure is significant
Leaf buds blackened, growth characterized by a rosette of
leaves surrounded by a few developed leaves (Figure 1)

At harvest time
Sensitivity of fruits and buds to August and September frosts

Floral buds that abort (completely or partly, depending on
severity of frost), closed flowers that never develop and open
flowers that turn brown (damaged ovary)

Softening and dehydration of blueberries

Protective covering on the blueberries (bloom) disappears,
impairing the conservation of harvested fruit
Leaf and floral buds affected during the aouting period

Table 2. Description of winter frost

Frost due to inadequate snow cover

Formation of an ice layer

Period

December to March

Thaw or rain in winter

Cause of
damage

Temperatures around -25°C
Thin snow accumulation, wind-erosion of snow in winter: lack
of windbreaks, flat terrain or knoll subject to erosion, low
shrubby vegetation (less than 30 cm in height)

Root asphyxiation caused by water accumulation in hollows
and the formation of a layer of ice covering the ground

Description of
damage

Desiccation of stem tips: browning visible the following spring
(Figure 2)

Protective effect of snow diminished (reduced depth)
Damage to rhizomes, potentially leading to plant mortality

Destruction of floral buds
Tall stems the most frequently damaged
Destruction of rhizomes on knolls

Figure 1. Frost-blackened leaf buds

Figure 2. Blueberry stems desiccated by winter frost

Source: MAPAQ
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FROST PREVENTION MEASURES
In some blueberry fields, natural protection from frost is provided by topographical features such as dunes and ravines,
windbreaks and bordering forests. Such elements must however permit drainage of the cold air responsible for radiative
frost. For example, windbreaks must be located and designed so that they do not trap cold air on the field. Presented below
are recognized frost prevention measures that are currently in application in blueberry fields.

Creation of air outlets
This measure against radiative frost consists of providing outlets at key locations based on the direction of cold air flow. For
example, in a woodlot located below a blueberry field, a passage at least 15 m wide should be opened by either clearing trees
or removing their lowest branches, thus allowing cold air to continue flowing downslope. Along this passage, any small
knolls, earth dikes or other elements that could impede air flow should also be eliminated.

Creation of windbreaks
Windbreaks of trees are very effective at improving the accumulation, retention and distribution of snow in uniform layers,
thereby indirectly reducing the risk of winter frost. Since any obstacle to winter winds encourages snow accumulation,
windbreaks are most effective when planted perpendicular to prevailing winds. However, to avoid trapping cold air and
heightening the risk of radiative frost, windbreaks in hollows should be thinned by partial cutting. In some cases the
windbreak should be angled to deflect cold air away from the field toward a safer area downslope. With a windbreak that
is perpendicular to the slope, to prevent it from trapping cold air the lower branches should be removed to a height of at
least 90 cm.

Snow fences
Snow fences can be used as temporary windbreaks while waiting for a newly planted windbreak to grow high enough to
be effective. As with tree windbreaks, porosity, spacing, orientation and height should all be considered in the placement
of snow fences.

Strip mowing
Strip mowing (Figure 3) is another technique for protecting against winter frost.
This type of mowing, done in the fall, consists of leaving unmowed strips that
will be mowed the following spring. The unmowed strips will contribute to
snow-retention over the winter. To facilitate work in the spring, fall mowing
should be done so that unmowed strips are left at regular intervals and are
slightly narrower than the width of the mower. Strips should be perpendicular
to prevailing winds or parallel to windbreaks

Figure 3. Strip mowing

Source: Stéphane Gauthier, MRC Maria Chapdelaine

Sprinkler irrigation

Sprinkler irrigation is an active measure to protect against radiative frost. It can protect both the flowers (late frost) and the
fruits (early frost) and can be applied over large areas. Since heat is released when water turns to ice, the temperature of the
ice cannot fall below 0°C as long as a film of water surrounds the ice-coated blueberry plants. This technique can raise the
temperature by 6 to 7°C, making it an effective way to prevent frost damage in a blueberry field. Note that sprinkling must
continue until all danger of freezing is past and all ice on the plants has completely melted, since otherwise the plants could
be injured or even freeze completely.
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Checkerboard distribution
If growing parcels and producing parcels are distributed in a checkerboard pattern, harvesting can be done in every part of
the blueberry field, reducing the risk of damage should frost occur. This is a simple matter of spatially alternating parcels of
the blueberry field that are either in the growing phase or in the first or second crop year.
In the 1980s the Groupe de recherche sur les bleuetières de la Sagamie at Université du Québec in Chicoutimi studied
weather hazards and frost risks in the region’s blueberry fields. Some twenty redevelopment plans were prepared by the
group for fields in Saguenay–Lac-Saint-Jean, most of them still being applicable today to help blueberry farmers protect
their fields from frost. For more information, see the website at:
http://decouverte.uquebec.ca/primo_library/libweb/action/search.do?scp.scps=scope%3A(%22UQAC%22)%2Cscope%3A(UACANA)
%2Cscope%3A(RESINTUQ)&srt=rank&tab=default_tab&mode=Basic&dum=true&fn=search&frbg=&ct=search&vid=UQAC&indx=
1&vl(freeText0)=gel%20en%20bleuetiÃ¨re&vl(69065447UI1)=all_items&vl(11972214UI0)=any

COMPLEMENTARY LEAFLETS
8. Windbreaks and Shelterbelts
11. Irrigation
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7. Filling Bare Spots in Wild Blueberry Fields
INTRODUCTION
In a blueberry field that has been established for many
years, over 80% of the terrain is covered with blueberry
plants. In contrast, coverage in new fields may be less than
50%. Often, areas without blueberry plants are bare spots
that were stripped of their surface layer of organic matter
during development, although intensive and repeated
burning can have the same result (Figure 1). Bare spots
may also be found in uneven terrain (such as dunes) or
areas that had little plant coverage to begin with. Winter
frost can create unproductive patches over large areas by
destroying the blueberry plants and their rhizomes. This
usually occurs when a period of intense cold coincides with
insufficient snow cover to protect the plants. Occasionally,
poor adjustment of a herbicide spreader can damage the
blueberry plants and create unproductive patches.
While blueberry plants multiply through dispersal of the
seeds in their fruit, they spread and cover an area by sending
Figure 1. Bare spot in a wild blueberry field
out underground stems called rhizomes. Propagation by
Source: Agrinova
rhizomes varies from one clone to another, but annual
growth of more than thirty centimetres has been observed
in forest settings. In a blueberry field, rhizome growth is slower due to the management activities of mowing and burning
that are performed every two years, combined with the fact that the temperature and moisture conditions are less favourable
to growth. In field conditions, rhizome growth is estimated to be a few centimetres per year. This means that without
human intervention, bare spots and patches that have suffered frost damage can take many years to recover on their own.
Bare spots and frost-damaged patches can be returned to production more quickly by transplanting plants or rhizomes to
where they are needed.

SITE PREPARATION
Site preparation is very important, consisting of eliminating weeds or brush that could inhibit the establishment of
transplants. Weeds must be correctly identified to be sure of applying the right herbicide. It should be noted that hexazinone
will destroy natural blueberry seedlings.

PLANTING WILD BLUEBERRY PLANTS
Plants can be collected from around the edges of the fields or in the forest. They should be selected with an eye toward
taking only the most vigorous, productive clones. The best approach is to identify interesting clones the year prior to
transplanting. Collecting in the wild is done with a shovel or any other tool that can pick up a sufficient amount of
material. The clump should have a diameter of at least 15 cm for the plants to be able to survive. The plants should ideally
be dormant, and pruned before removal. Since most of the roots are in the upper 10 to 15 centimetres of soil, there is no
need to dig deep. This method works well for filling in small areas.
Another method is to plant rooted cuttings, plants grown from seed or plants grown from tissue culture. In the case of the
last, a large quantity of plants can be produced from superior clones. Though more costly, plants grown from tissue culture
tend to spread more quickly than cuttings and give more consistent results than plants grown from seed. Nowadays, all
commercial nurseries use one or more of these methods. Due to the high cost however, planting blueberry plants is only
feasible for relatively small areas.
Planting is done in the fall or early in the spring of the growth year, after pruning and weed control have been done. It is
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essential that the plants be dormant when transplanted. They must be kept moist before and during planting, and if the
soil is dry it should be watered before planting is done.
The plants should be buried to a depth of 5 to 7 cm below the surface. This promotes the production of rhizomes from
buried buds, while also reducing the effects of frost heaving. After planting, the soil should be tamped down around the
plants to ensure that the roots are in good contact with the soil. Since blueberry plants develop slowly, the density of
planting should be quite high. For example, if the plants are separated by 60 cm in all directions, a bare spot will take 6 to
7 years to fill in. A hundred and fifty plants are needed to cover an area of 6 m by 9 m.
It is important to include multiple clones when planting. Thanks to the genetic differences between clones, combining
them in the same area will result in improved cross pollination and reduced vulnerability to certain diseases.

PLANTING RHIZOMES
Another method is to collect the rhizomes of blueberry plants. They can be gathered from around the edges of the fields, in
the forest or in an area where you intend to plant a windbreak. Rhizomes should be gathered and transplanted in the fall,
when the plants are dormant. For easier handling and to ensure a minimum number of buds on each rhizome, cut them
into sections of about 10 cm in length. Until they are planted the rhizomes must not be allowed to dry out, so they should
be stored in a cool and relatively moist place. For planting, furrows are made using a harrow, making sure that the bottom
of the furrow reaches the mineral layer. The rhizomes are placed horizontally on mineral soil and the furrow is closed so
that the rhizomes are in good contact with the soil.
Planting rhizomes is feasible over larger bare spots and areas affected by frost damage. Costs are limited to the gathering,
handling and planting of the rhizomes. The optimal planting density has yet to be determined. However, to plant 6 rhizomes
per metre in rows spaced 50 cm apart, 120 000 rhizomes/ha would be needed.

FERTILIZATION
Fertilization improves the rate at which young blueberry plants become established. A study conducted in Maine showed
that using a slow-release, complete fertilizer gives excellent results for the establishment and growth of blueberry plants.
Although no such study has been done in Québec, a slow-release, complete fertilizer can be applied when new stems from
the rhizomes emerge from the soil.

APPLYING MULCH
It is highly recommended to apply a mulch after planting blueberries in a bare spot. Note however that adding a mulch
where the soil already has an organic layer can slow the establishment of young plants as well as the emergence of stems
from rhizomes. The purpose of using a mulch is to recreate the optimal growing conditions for blueberry roots and rhizomes.
Normally, 5 to 10 cm of mulch is recommended for bare ground. It is important that the plants not be damaged in the
course of mulch application.

MAINTENANCE OF PLANTED AREAS
Transplanted areas must remain free of weeds, diseases and insects. Burning should not be done before the third production
cycle. If the bare spots are small and scattered throughout a producing field, you have no choice: the field must be managed
as a field in full production. In this situation however it is best to prune using mowing instead of burning. If it is possible to
avoid transplanted areas during pruning operations, it is best not to mow them until after their 2nd production cycle, i.e.
4 years after transplanting. This length of time is necessary to ensure the maximum development of stems and rhizomes.
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8. Windbreaks and Shelterbelts
INTRODUCTION
Whether natural or planted, windbreaks and shelterbelts are good examples of the sustainable approach to agriculture. Their
effects are multiple and do much to improve agronomic performance, with both economic and environmental benefits.
Development plans for new blueberry fields generally include previsions for planting windbreaks or leaving wooded strips
while clearing.

PRINCIPAL FUNCTIONS OF WINDBREAKS AND SHELTERBELTS
Windbreaks and shelterbelts serve several functions, including:
•

trapping and conserving a uniform layer of snow on the field (to protect the plants from winter frost);

•

raising the temperature;

•

protecting fragile areas from wind and water erosion;

•

promoting nesting by insect pollinators;

•

creating low-turbulence zones for commercial insect pollinators;

•

reducing evapotranspiration due to wind (to conserve moisture);

•

improving biodiversity.

Windbreaks (Figure 1) improve a field’s microclimate by raising the temperature and humidity, improving moisture balance
in the soil and reducing erosion and pesticide drift. In wild blueberry production, windbreaks are especially valued for
reducing windspeed, thereby improving pollination and trapping snow. The impact on yield from improved pollination
is especially noticeable over large, windy areas and in places with low populations of native insect pollinators. Snow
accumulation is another crucial factor, since the snow cover must be of sufficient depth to protect the plants, otherwise
stem tips will suffer winter desiccation. Even rhizomes can be damaged when there is ice on the ground in the absence
of snow. Ice formation or a thin snow cover can severely reduce the productivity of blueberry fields. The presence of
windbreaks can therefore make a significant contribution to yield, especially in large exposed fields and in windy areas.
Windbreaks do have certain disadvantages, namely the loss
of productive terrain and lower yield immediately beside
a windbreak. However, these disadvantages are more than
compensated for by improved productivity and greater
biodiversity, since windbreaks increase the concentrations
of insects of all kinds, including useful insects, predatory
insects and pollinators.

Figure 1. Windbreak in a blueberry field
Source: Club Conseil Bleuet
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TYPES OF WINDBREAK
A planted windbreak may be composed of a variety of species, and generally features one or two rows of trees depending on
the requirements of the terrain. Such a windbreak would be planted after the initial development of the field.
For immediate results, an artificial windbreak such as a snow fence can be installed.
Another alternative is to plan the initial work of forest clearing so that untouched wooded strips are left behind. In this case
the windbreak requires no working of the ground, and if wide enough, presents a favourable environment for biodiversity
and the nesting of insect pollinators.

FACTORS IN THE EFFECTIVENESS OF A WINDBREAK
The following factors combine to determine a windbreak’s effectiveness.

Height and porosity
The greater the height of a windbreak, the longer the
horizontal distance that is protected on the leeward side
(Figure 2). A very dense windbreak will cause a greater
reduction in windspeed, but only for a short distance from
the base. A more porous windbreak will cause a smaller
reduction in windspeed, but one that extends for a greater
horizontal distance from the base.

Snow cover
40 to 80 m
Height: 4 m
Porosity: 80%

Studies have shown that a porosity of 50 to 80% offers
the best combination of windspeed reduction and snow
accumulation. High porosity promotes the greatest
accumulation of snow. The desirable porosity can be
achieved by selecting different tree species, and maintained
by pruning.

Figure 2. Height and porosity of a windbreak
Source: Stéphanie Claveau

Spacing
A windbreak offers protection over a distance of about 10 to 20 times the windbreak’s height. Generally speaking, the
recommended spacing between windbreaks is 60 m.
Within a windbreak, trees should be spaced about 2.5 m apart. In the case of a double row windbreak, the recommended
spacing is 2 m between rows and 3 m between trees within a row. When filling in (adding trees to a wooded strip conserved
during clearing), the recommended spacing is 3 m between trees and rows.

Orientation
Ideally, windbreaks should be perpendicular to the prevailing winds. However, adequate protection is provided with an
orientation up to 45 degrees to one side or the other. In Saguenay–Lac-Saint-Jean and Côte-Nord, the prevailing winds are
from the north-west, but it is important to consider the local conditions specific to each blueberry field.

Accumulation of cold air
A windbreak can obstruct the drainage of cold air off the blueberry field, creating a risk of frost damage. If this risk is
observed, the solution is either to open a passage of sufficient width for air to flow through, or to prune around the base
of the trees.

Species selection
Species that are currently recommended for planting or filling in are red pine (Pinus resinosa Ait.), jack pine (Pinus banksiana
Lamb.) and (for locations with moister conditions) tamarack (Larix laricina (Du Roi) Koch). For greater biodiversity and to
reduce the risk of insects or disease attacking any one species, other species are also being considered. It should be noted
that most tree species are sensitive to the herbicide hexazinone (sold as VELPARMD and PRONONEMD). For this reason, when
applying hexazinone you should leave a 5 m buffer strip along the windward side of the windbreak. Sensitivity to de-icing
salt should also be considered when selecting trees for use near roads. Jack pine and tamarack are relatively resistant to salt.
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Planting procedure
After saplings are received from the nursery they should be planted quickly. Planting work is ideally done in May or
September when the weather is generally cool and moist, conditions that greatly facilitate the establishment of young
plants. In the event of a delay between the saplings’ arrival and planting, they should be watered whenever needed and
kept in a cool place. Planting consists of the following steps:
1. Remove surface vegetation within a radius of 15 cm around the spot where a tree will be planted. This can be done
using a portable brush cutter. The purpose of this operation is to reduce the competition for resources, making it easier
for the newly planted sapling to become established. This step is particularly necessary when adding trees to a wooded
strip conserved during clearing, since there is more competition from other species than in the case of a newly planted
windbreak in a blueberry field.
2. To prevent the roots from drying out before new rootlets can form, moisten the clump of earth around the roots of the
sapling just before planting.
3. Plant the saplings as straight as possible and at the right depth, with the root crown (where the bark changes colour just
above the roots) flush with the ground.
4. For bare-root plants:
• on opening the burlap, gently untangle the roots;
• never leave roots exposed to the air or sun;
• spread the roots out and place the tree so the roots are in the bottom of the hole, taking care not to roll them.
5. After filling in with earth, tamp it down with your heel to avoid leaving air pockets that could let the roots dry out.
6. Water the sapling again after planting to ensure good contact between roots and soil.
7. In bare spots, add a layer of organic mulch to a depth of about 10 cm.

Maintenance
Maintaining a windbreak consists of periodic pruning to maintain porosity in the range of 50 to 80%, as well as replanting
wherever needed. In the first few years after planting, pruning for shaping should be done on an annual basis.
Wooded strips left after clearing can also be maintained with restorative work or improvements such as reforestation,
removing dead trees and fertilization as needed. When filling in with additional trees, a spacing of 3 m should be respected.
For more information about windbreak maintenance, refer to your agricultural consultant.
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9. Pruning in Wild Blueberry Fields
INTRODUCTION
Unless pruning is done to rejuvenate it, the blueberry plant becomes increasingly branched, putting more of its energy
into vegetative growth. Since fewer floral buds are produced, the plant becomes less and less productive. Pruning therefore
consists of eliminating the aerial part of the plants to stimulate the emergence of new and more productive shoots directly
from the rhizome. Marking the beginning of each cycle of production, such regenerative pruning is practised every two or
three years. It can done either by burning or by mowing.

WHEN TO PRUNE
Pruning must be done when the plants are dormant, a period that begins after the first severe frost in the fall, ending
in spring before budbreak. The choice of whether to prune in late fall or early spring depends on a number of factors,
including the technique to be used, the weather, the presence of pests (diseases, weeds, insects), the machinery available
and the topography of the terrain.
Spring pruning…
• leaves less time for weed control and fertilization;
• reduces the risk of winter frost damage, because plants left unpruned over the winter help to retain a protective snow
cover;
• if done too late, shortens the period of growth before floral buds begin to form, reducing crop potential the following
year. Pruning after growth has already begun means wasting energy that the plants had stored over the winter.
Autumn pruning...
• leaves more time for work to be done in spring;
• if done too soon, cuts short the accumulation of nutrient reserves in the plant’s rhizomes, which serve for the resumption
of growth the following spring. Making this mistake repeatedly can stunt the blueberry’s development.

MOWING
Mowing consists of cutting the plant down to within a centimetre of the soil, either in the fall or in spring. The cut must
extend beneath the lowest lateral buds on the stem, as close to the soil as possible, to ensure that new stems develop from
the rhizome (Figures 1a and 1b). The cutting height of the blades must be carefully adjusted to prevent them from digging
into the soil and disturbing the organic matter layer. Particular vigilance is required in the presence of knolls to avoid

Figure 1a. Poor cutting height (too high)

Figure 1b. Proper cutting height

Source: Club Conseil Bleuet

Source: Club Conseil Bleuet
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damaging rhizomes. Careless mowing can create erosion
zones
For effective mowing, speed of travel should be slow and
adjusted to variations in the terrain and the equipment
employed. For clean cutting the blades must be in good
condition.
There are two types of mower on the market: rotary
mowers and flail mowers. Rotary mowers are used less and
less because on uneven ground they provide less uniform
cutting height and can damage the soil. Flail mowers (Figure
2) offer superior pruning for the purposes of wild blueberry
growers, and on rocky ground their construction makes
for more robust performance. Flail mowers are available
in single or multiple sections, while various models offer
different degrees of ruggedness to match the terrain.

Figure 2. Flail mower

Note that if the mower is too wide, it will cut too high in
some places while cutting too low in others and damaging
the organic matter layer. Choice of mower width should
therefore be carefully gauged in terms of the terrain
involved.

Source: MAPAQ

Autumn mowing
The main advantages are the following:
• most stems that were not reduced to ground level will be destroyed over the winter. This ensures that regrowth comes
from the rhizome instead of the old stem;
• since the plant contains less sap in the fall, it is easier to cut cleanly.

Spring mowing
Spring mowing must be performed with particular care, because stems that are cut too high will be left bearing whatever
lateral buds survived the winter. The result will be a certain proportion of new stems branching out from these lateral buds
instead of arising from the rhizome. For clean cutting in spring, the blades should be changed frequently.

BURNING
Burning can be performed either in the fall or in spring, provided the plants are in their period of winter dormancy. The
heat of burning serves to destroy the aerial part of the blueberry plant. For burning to make a positive contribution to
regeneration while also controlling crop pests, it must be done with care. In effect, if the heat is too intense it can damage
the organic matter layer, while also raising costs through the excessive use of fuel. Conversely, if the heat is inadequate the
intended effects will be less than uniform, resulting in lower productivity at the next harvest. An ineffectual burn will also
leave harmful organisms in the surface litter.
So long as the bark is destroyed, the burn is sufficient. The heat need only cause the buds to pop, there is no need for crop
residues to burn. The operator must therefore have a good understanding of the equipment’s effectiveness in different
weather and with different levels of soil moisture.
To chop down any stem ends that would interfere with semi-mechanized harvesting, burning can be preceded or followed
by mowing. For this purpose, cutting height can be higher than when mowing for regeneration.
In the case of rough terrain where a mowing operation has not given satisfactory results, the work can be completed with a
quick burn to destroy any lateral buds still present on the stems. New shoots will then emerge directly from the rhizomes,
which will be more productive. Sometimes it is necessary to do spot-burning in areas that can’t be reached by the mower.
Burning is most often done using an oil burner (Figure 3). Propane gas burners are also available.
Note that before you can do burning in a blueberry field, you must obtain a burning permit. You must also prepare a
firebreak in accordance with regulations. For more details on the requirements for obtaining a permit, please contact
SOPFEU at 1-800-463-3389.
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Autumn burning
Fall burning tends to cost more than spring burning,
because moisture levels are usually higher.
The main advantages of fall burning are the following:
• less risk of damaging the organic matter layer;
• obtaining a burning permit is usually easier;
• it frees up time for weed control and fertilization the
following spring;
• less risk of losing control of the fire, since soil moisture
levels are higher;
• burners are more available for burning contracts.

Figure 3. Oil burner
Source: MAPAQ

Spring burning

Spring, when the ground is still frozen or moist, is the best time to conduct burning. In these conditions, preserving the
organic matter layer is much easier. If burning must be done later in the spring it should be fairly light.

COMPARISON OF MOWING AND BURNING
When done well, mowing and burning are equally effective for the regeneration of wild blueberry plants.
Burning has the following advantages:
• does a good job on rough terrain;
• can reduce the incidence of certain diseases, insect pests and weeds.
Mowing has the following advantages:
• when done well, has little or no risk of destroying the organic matter layer;
• permits plant rejuvenation in a single step instead of two as is usually the case with burning;
• the work can be done in any weather, unlike burning;
• presents fewer risks to natural allies such as beneficial predatory insects and pollinators;
• costs less than burning.
To enjoy the respective advantages of both methods, they can easily be combined. The recommended approach is burn
once and mow twice in every three rotations, beginning in the fourth year after development.
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10. Using Mulches in Wild Blueberry Fields
INTRODUCTION
Most wild blueberry fields were developed from forests in which, over the years, the ground between the trees had been
extensively colonized by blueberry plants. Nonetheless, in most such fields there still remain bare spots, due to erosion or
simply a natural absence of plants.
Mulching consists of adding organic material to the surface of the soil. A surface mulch modifies the environmental
characteristics of the soil, improving plant growth and promoting the development of rhizomes.
It has been shown that blueberry rhizomes grow better in undisturbed soil than in mixed or homogenized soil. In all phases
of blueberry plant growth, the beneficial effects of a surface mulch are superior to those obtained when the same organic
material is incorporated into a homogenized soil.

OBJECTIVES OF MULCHING
The purpose of mulching is to:
• create a favourable growing environment for blueberry plants and their rhizomes;
• regulate soil temperature by retaining heat in spring and fall while also providing a cooling effect in summer;
• inhibit the growth of weeds;
• maintain soil moisture by limiting evaporative water losses due to sun and wind;
• enrich the soil in organic matter through decomposition of the mulch;
• reduce erosion due to water and wind;
• mitigate the effects of frost heaving.

MULCH MATERIAL
The following materials can be used as mulch:
• sawdust;
• bark;
• wood chips;
• timber yard waste;
• waste peat;
• primary sludge from paper mills;
• a mix of primary and secondary sludge.
For an effective mulch, it is best to use a combination of materials that provide both a fine texture and sufficient space
between the particles for good aeration. Alternately, a layer of fine material can be top dressed with coarser material to
protect the mulch from wind and water erosion.
To different degrees, any mulch will improve the spread of rhizomes while also reducing erosion. The choice of which
material to use should be based on availability and the costs of transportation and spreading.
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SPREADING MULCH
Spreading a mulch is generally done with a manure spreader (Figure 1). The recommended depth of the finished mulch is
5 to 10 cm. Applying more than 10 cm of mulch could reduce the rate of plant survival.
In a producing blueberry field, mulching can be used to great benefit in eroded areas as well as on bare spots atop knolls. It
can also be used to facilitate regeneration in areas that have a very thin layer of organic matter.

CONCLUSION
Mulching has a highly positive effect on the growth and development of the blueberry plant. Unfortunately, obtaining an
adequate supply of mulching materials is problematic in Québec. When the materials are available, their high cost prevents
them from being used as much as may be desired. There is therefore a need for other solutions to be developed.

Figure 1. Spreading mulch
Source: Agrinova

Wild Blueberry Production Guide

2

10. Using Mulches in Wild Blueberry Fields

TEXT ADAPTED FROM
Chiasson, G. and J. Argall. 1996. Using Mulches in Wild Blueberry Fields. Factsheet A.8.0.
New Brunswick Department of Agriculture and Rural Development. [Online].
www.gnb.ca/0171/10/0171100007-e.asp (Page consulted on September 15, 2010).

OTHER REFERENCES USED
DeGomez, T. and J. Smagula. 1990. Mulching to Improve Plant Cover. Fact Sheet No. 228. The University of Maine. Cooperative
Extension. [Online]. http://extension.umaine.edu/blueberries/factsheets/production/mulching-to-improve-plant-cover/ (Page
consulted on September 15, 2010).
Juneau, A. 1996. Mesures de protection contre la dégradation des sols dans les bleuetières de la Sagamie. Groupe GÉAGRI. 3 pp.

PROJECT COORDINATION

PUBLISHING

Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

Management

Chantale Ferland, M.Sc., Publishing Project Officer, CRAAQ,
Québec
Lyne Lauzon, Publications Coordinator, CRAAQ, Québec

ADAPTATION
Véronique Moreau, Agronomist, Coordinator, Club Conseil
Bleuet, Dolbeau-Mistassini

TRANSLATION

COLLABORATION

LAYOUT AND GRAPHIC DESIGN

Rod Willmot, M.A.

Jean Lafond, M.Sc., Researcher in Soil Fertility, Agriculture
and Agri-Food Canada, Normandin

Sylvie Robitaille, Computer Graphics Technician, CRAAQ,
Québec

Marie-Eve Moreau, Agronomist, Consultant, Club Conseil
Bleuet, Dolbeau-Mistassini

REVISION
Gaétan Chiasson, Agronomist, Development Officer, New
Brunswick Department of Agriculture, Aquaculture and
Fisheries, Bathurst
Laurier Tremblay, Agronomist, Ministère de l’Agriculture,
des Pêcheries et de l’Alimentation du Québec, Bergeronnes

PRODUCED BY

FUNDED BY
Association
des producteurs
de bleuets de
la Côte-Nord
3

Wild Blueberry Production Guide

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

11. Irrigation
Texte to come

1

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

12.

1

12. Riparian Strips

Wild Blueberry Production Guide

2

12. Riparian Strips

3

Wild Blueberry Production Guide

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

13a. Other Production Modes:
The Forest/Blueberry Production Model
INTRODUCTION
In exploring how to develop new blueberry fields in Québec while still allowing for logging operations on the same land,
the MRNF-MAPAQ interdepartmental committee chose the forest/blueberry production model. The committee suggested
that on public land where there is a TSFMA, new blueberry fields could be developed in strips 60 m wide, alternating with
42 m strips of forest. In a 500 ha forest/blueberry field, this would allot some 300 ha to blueberry production, leaving
around 200 ha for wood production (Figure 1).
The model suggests that the forest strips be developed
intensively, both to compensate for the loss of wood
production in the intervening blueberry strips and to
respect the previously granted logging rights.
A number of elements require analysis for the optimal model
to be determined, in particular the width and orientation of
the forest and blueberry strips. The model had not yet been
tested when these parameters were established.

294 ha in blueberry fields (59%)
206 ha in developed forest (41%)
Area leased to farm producer

The MRNF-MAPAQ committee selected certain areas on
Québec public lands, then set a target of around 5000 ha
to be developed in this way by 2009, all while respecting
previously granted logging rights. Since 2004, nearly
3807 ha have been allocated to forest/blueberry production
by invitation to tender. This acreage is distributed as
follows: 1218 ha in Saguenay–Lac-Saint-Jean, 1081 on the
Côte-Nord, 533 ha in Gaspésie, 221 ha in Mauricie and
754 ha in other regions.

Figure 1. Development of a 500 ha blueberry field on the forest/blueberry model
Source: MRNF-MAPAQ committee, 2002

DEVELOPMENT PLAN
As mentioned in the Guide technique d’aménagement d’une bleuetière de type forêt-bleuet (MAPAQ, 2006), new development
must be carried out in accordance with a “general development plan for a wild blueberry field” (GDP). The procedure to
obtain a land lease for such production therefore includes the obligation to prepare a GDP. The plan must be prepared by an
agronomist in accordance with the Guide technique, and must be approved by the Ministère de l’Agriculture, des Pêcheries
et de l’Alimentation du Québec (MAPAQ). For a given parcel of land where this process is underway, the logging company
holding the TSFMA is also required to participate in preparing the GDP.

TESTING THE MODEL
A lease was granted for the development of a site for research and development purposes. The production model of alternating
strips of blueberry field and standing forest was subsequently tested experimentally by the Corporation d’aménagement
Forêt Normandin (CAFN), in partnership with the Abitibi-Consolidated Company of Canada, Inc., holder of the logging
rights (Figures 2 and 3). A total of 166 ha were allocated for this experimental development.
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Figure 2. Forest/blueberry development by CAFN

Figure 3. Strip developed as a blueberry field with adjacent forest strips

Source: Abitibi-Consolidated Company of Canada

Source: Corporation d’aménagement Forêt Normandin

From 2005 to 2009, a joint research project entitled “Testing and installation of the forest/blueberry production model”
was conducted on this site by CAFN, Agrinova and the Agence de gestion intégrée des ressources (AGIR). There were certain
initial hypotheses about the benefits of the presence of intervening forest strips:
• better protection of sandy soils from wind erosion than in traditional blueberry fields;
• a radiant effect from the forest strips would serve as a temperature regulator; this would help protect the blueberry strips
from late frost damage to flowers in spring, and from early frost damage to fruit in autumn;
• by acting as windbreaks, the forest strips would increase snow accumulation; this would help protect the blueberry
plants from winter frost;
• pollination would be improved by the presence of native insect pollinators in the forest strips;
• the negative impact of blueberry production on wildlife and habitat would be less than in traditional blueberry fields.
In documenting a number of these aspects, the project sought to validate and optimize the development model of alternating
forest/blueberry strips. However, since the experiment was conducted at Normandin and not repeated at other locations,
the results apply only to that one site and cannot be generalized to other parts of Québec, nor even to Saguenay–Lac-SaintJean as a whole. The main results of the project’s agricultural component are as follows:
• on the CAFN site, a northeast/southwest orientation (45° from north) is recommended because it facilitates the flow of
cold air, preventing it from being held in place over the blueberry strips. The risk of frost is lower and the total number
of degree-days is greater;
• there is indeed a radiant effect from the forest: there was a greater risk of frost in the middle of the blueberry strips than
along the edges. Forest strips of 42 m seem to offer more protection from frost than do 60 m strips;
• in spring, the snow cover cleared most quickly from blueberry strips oriented at 45° from north and alternating with
42 m forest strips;
• the blueberry strips at the CAFN site had a large population of native pollinators that are well adapted to blueberry
plants;
• the orientation and width of the strips had no direct effect on the effectiveness of pollination. However, with certain
widths the orientation does affect the melting of snow cover in spring, and therefore has an indirect influence on when
the blueberries come into flower. This in turn affects the length of the pollination period;
• on the CAFN site, the production potential of the blueberry strips (as measured in terms of stems, floral buds and yields)
was comparable to that of a conventional blueberry field.
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13b. Other Production Modes:
Organic Production of Wild Blueberries
BACKGROUND
Québec production of forest-harvested blueberries is estimated at around 5 000 000 kg/year, most of which is certified
organic. This “blue manna” represents a significant portion of the world market for organic blueberries. Processors however
find it increasingly difficult to remain competitive when the supply comes from the forest. They face stiff competition from
organic highbush blueberries, which now have a significant presence on the processing market. This new reality is leading
many producers to make the transition to organic production.

WHAT IS ORGANIC AGRICULTURE?
Contrary to popular belief, organic agriculture involves much more than not using chemical compounds. It is actually a
highly sophisticated approach whose techniques are based on biological principles, rather than physical or chemical ones,
to produce farm commodities.
The foundation of all agriculture is the soil, and a fundamental principle of organic agriculture is to nourish the soil to
nourish the plant. This stands in stark contrast to the traditional way of doing things, which is to supply plants with
rapidly available mineral elements using soluble fertilizers.
The fertilizing materials used in organic production (composts and unprocessed minerals) must transit through living
organisms in the soil before the minerals they contain can become available to plants. This is the natural process of plant
nutrition, and respecting it turns out to have beneficial effects on the health of the soil, the health of plants and the health
of those who eat them.
Another principle of organic agriculture is to encourage biodiversity as much as possible. Given the vagaries of
production, simplified agro-systems are more fragile than those with a high degree of diversity. In growing wild blueberries,
since rotation with other crops is impossible, applying the biodiversity principle involves:
• conserving refuge areas to promote the natural control of weeds, pests and diseases;
• maintaining a good layer of organic matter (groundcover) at all times;
• limiting pesticide use as much as possible, including any natural pesticides that are harmful to beneficial organisms.
The ideal is to develop production systems whose perfect balance with the environment prevents problems from occurring.
In practice however, the need for phytosanitary intervention against certain insect pests and diseases is inevitable.

ORGANIC CERTIFICATION
For a Québec farm product to be sold with the appellation “organic”, the producing enterprise must be certified by a
certification body accredited by the Conseil des appellations réservées et des termes valorisants (CARTV). The organic
appellation is controlled under Québec law. The CARTV’s website (www.cartvquebec.com) provides a list of currently
accredited bodies and their addresses.
Certification is granted to a business only if it respects the specifications of a certification body. In Québec, the CARTV has
defined a set of common basic standards, but individual certification bodies may adopt stricter standards. The CARTV’s
standards are available on its website. For information about the different specifications, contact the respective organizations.
Anyone considering organic production should contact a certification body to obtain a copy of the standards and
requirements. The need to register for precertification depends on when you intend to produce your first organic crop.
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In the case of new blueberry fields, registration is required no later than the beginning of the year prior to the first harvest.
For existing blueberry fields, it must be done at the beginning of the last transition year. In both cases, you must be able to
demonstrate to the certification body that no prohibited substance has been employed. Records must be kept as proof of
how operations were conducted in the years before the certification body started following your business.

TRANSITION
Before a farm product can be certified organic, at least 36 months must have gone by since the last application of any
prohibited substance. Prohibited substances include synthetic fertilizers and pesticides, products containing GMOs and any
other substance not on the CARTV’s permitted list.
The transition begins when a conventional producer starts adopting organic methods of farming. Making the transition
demands not only a change in agricultural practices, but often a change in one’s approach to agriculture. For example,
organic producers put the priority on the health and nutritional balance of the soil rather than on the sole nutrient
requirements of the crop plant.
It takes time to adapt to such new techniques of production and management. The transition should therefore be gradual,
converting the blueberry field one section at a time.
Certain difficulties are to be expected during the transition phase. Since synthetic herbicides and pesticides are not being
used, weeds and insect pests can be problematic during this period. The producer must also learn a different approach to
fertilizing the fields.
For ground that has never received chemical inputs, the transition period may be shorter. In all cases however, a
“precertification year” is required (the year before the first crop to be certified), during which an inspector must visit the
premises.

SITE SELECTION
Before setting out on the road toward organic production, it is essential to choose a location that has been evaluated as
having a very high potential for wild blueberry production. Particular attention must be paid to the density of blueberry
plants. They must already dominate the site, which must be relatively free of weeds.

SOIL AMENDMENTS AND FERTILIZERS
Consult an organic agriculture consultant for help in choosing the right amendments and calculating the proper doses
for application. This will ensure that you use the appropriate quantities for each location. Amendments or fertilizers are
normally applied in the year of vegetative growth. The following are examples of products that are in general use in organic
production:
• rock phosphate (0-13-0, 31% Ca);
• potassium sulfate (0-0-50);
• Sul-Po-Mag (0-0-22, 11% Mg);
• gypsum (calcium sulfate);
• sulphur (acidulant);
• dried and granulated poultry layer manure (N-P-K-Ca);
• compost;
• chelated trace minerals.
According to the Organic Agriculture Centre of Canada, in the vegetative growth year of a two-year cycle the recommended
nitrogen input is 50 kg/ha (OACB, 2004). This recommendation can vary depending on the results of leaf analyses.

POLLINATION
Pollination management for organic blueberries is similar to conventional blueberry production. When renting hives
however, you should verify with your certification body that the supplier’s bee management practices comply with
certification requirements.
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WEED CONTROL
Pollination management for organic blueberries is similar to conventional blueberry production. When renting hives
however, you should verify with your certification body that the supplier’s bee management practices comply with
certification requirements.

Mowing
Develop passage-ways through your fields, wide enough for a sickle-bar mower, so you can cut down any weeds protruding
above the blueberry plants. Besides facilitating the harvest, this practice is an effective weed control technique because it
gradually exhausts the plants, preventing them from flowering, producing seed and storing up reserves for winter. Such
mowing should be done at least twice each summer, but exactly when it is best to do so will vary from region to region.

Burning
Burning destroys certain heat-susceptible weeds such as conifers and shallow-rooted grasses, as well as the seeds of vulnerable
weeds on the surface of the soil.
Doing a burn once every 4 years as described in Leaflet 9 will reduce the numbers of weed seeds present while damaging
or destroying certain perennial species. Note however that there is no benefit at all to burning every year; on the contrary,
burning too often can reduce the amount of organic matter in the top layer of the soil.

Weeding
Hand weeding is a very effective method of controlling annuals, since you can get rid of their seed heads before they
disperse and become next year’s weeds. Do your hand weeding before the seeds reach maturity, and remove the plants from
the field.

Weed control by regulating soil fertility and pH
When weed populations are dense, careful management of the soil’s pH and fertility may be effective in bringing certain
species under control:
• when herbaceous plants like grasses are present, lower soil pH to under 5 (aim for a pH of 4.0);
• when there are a great many weeds, limit nitrogen inputs to 22 kg/ha every two years.
Warning! Lowering pH and limiting nitrogen when there are relatively few weeds can result in lower crop yields. Consult
a specialist before applying this method.

Bioherbicides
Top-kill herbicides such as vinegars and fatty acids, as well as seedling inhibitor herbicides such as corn gluten meal, may
have some potential in weed control. However, at present the use of many organic weed control products is still at the
experimental stage, and not always authorized by certification bodies. You should therefore check before using them.
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PEST CONTROL
The organic management of wild blueberry fields allows for a certain number of diseases and insects, since normally they
are not considered to reduce yields significantly. As well, the techniques of weed control referred to above (mowing and
burning), when combined with practices favouring a rich biological diversity, tend to diminish the incidence of crop
pests.

Burning
By destroying the surface materials that provide shelter for reproduction and overwintering, burning reduces the
populations of many insect pests, as well as many diseases. Specific pests that can be controlled with burning include the
blueberry flea beetle and blueberry spanworm.

Pesticides
There do exist certain organic products for pest control that can be used in conjunction with other methods. Before
applying them, always check with your advisor and certification organization.
Note
None of the management practices mentioned above are necessarily essential to the successful cultivation
of organic blueberries. However, not respecting many of them will increase the risk of encountering
serious obstacles to organic production. The relative importance of each practice will vary from farm
to farm, even from field to field.
Welcome to the fascinating world of organic production!

COMPLEMENTARY LEAFLETS
9. Pruning in Wild Blueberry Fields
15. Integrated Pest Management in Wild Blueberry Production
16. Sustainable Management Through Biodiversity in Wild Blueberry Fields
27. Foraging Patches to Attract Native Pollinators
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13c. Other Production Modes:
Boreal Wild Blueberries
INTRODUCTION
Bleuets sauvages boréals (Boreal Wild Blueberries) is a registered trade-mark in the Canadian Register of Trade-marks. Their
production mode is defined by a specifications book.
Blueberries of Boreal Wild Blueberries quality must come from the ecological zone of the Québec boreal forest. Thus, the
southern boundary of the production zone is the southern limit of the boreal forest, at present the 47th parallel. To the west,
the Boreal Wild Blueberries production zone extends to the Ontario border, while to the east the St. Lawrence River forms
a natural border, marking the end of the Canadian Shield on Québec soil. Note that the highbush blueberry (Vaccinium
corymbosum) is excluded from certification in this category.

TARGET CLIENTELE
The Boreal Wild Blueberries certification program is addressed to all blueberry producers in the designated zone, provided
they comply with the standards set out in the specifications book. It is also addressed to stakeholders in the Boreal Wild
Blueberries industry who handle the certified fruit after it leaves the production sites.

IN THE FIELD
The specifications for Boreal Wild Blueberries production prohibit the use of synthetic products (herbicides, insecticides and
fungicides, chemical fertilizers), which must not be applied to the fields in the 12 months prior to harvest.

APPLYING FOR CERTIFICATION
To apply for Boreal Wild Blueberries certification, or for more information about the specifications, interested parties should
contact Jeannot Côté, head of the certification management committee, at 418-343-2206, extension 223.
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14. Phenological Stages of the Wild Blueberry
Tableau 1. Phenological stages of the wild blueberry - Growth year

Winter

April

May

June

July

Dormancy
Pruning period
Vegetative growth
Bud development
Aouting

Illustration of the different phenological stages of the wild blueberry

Figure 1. Growth initiation

Figure 2. Vegetative growth

Figure 3. Aouting

Figure 4. Bud development in autumn

Source: Club Conseil Bleuet

Source: Agrinova

Source: Chantale Morin, Club Agroenvironnemental Côte-Nord

Source: Agrinova
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September
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Tableau 2. Phenological stages of the wild blueberry - Crop year

Winter

April

May

June

July

Dormancy
Pruning period
Budbreak
Flowering
Fructification
Bud development
Aouting

Figure 5. Dormancy in a producing field (spring)

Figure 6. Budbreak (production)

Figure 7. Flowering

Figure 8. Fructification

Source: Club Conseil Bleuet

Source: MAPAQ

Source: MAPAQ
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Figure 9. Bud development (end of production year before the 2nd year of
production)
Source: Club Conseil Bleuet

PROJECT COORDINATION

PUBLISHING

Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

Management

Chantale Ferland, M.Sc., Publishing Project Officer, CRAAQ,
Québec
Lyne Lauzon, Publications Coordinator, CRAAQ, Québec

ADAPTATION
Véronique Moreau, Agronomist, Coordinator, Club Conseil
Bleuet, Dolbeau-Mistassini

TRANSLATION

COLLABORATION

LAYOUT AND GRAPHIC DESIGN

Rod Willmot, M.A.

Gérald Savard, Technician, Club Conseil Bleuet, DolbeauMistassini

Sylvie Robitaille, Computer Graphics Technician, CRAAQ,
Québec

Joseph Savard, Agricultural Technician, MAPAQ, Alma

PRODUCED BY

FUNDED BY
Association
des producteurs
de bleuets de
la Côte-Nord
3

Wild Blueberry Production Guide

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

15. Integrated Pest Management
in Wild Blueberry Production
INTRODUCTION
Integrated pest management is an agro-environmental approach to making decisions about pest control. Drawing upon
every available technique and tool, it selects the most appropriate solutions to pest control based on the criteria of
effectiveness, economy and respect for the environment. By treating the environment as an ally in all aspects of the
ongoing management of a farm operation, integrated pest management helps to preserve resources for future generations.

IMPLEMENTING INTEGRATED MANAGEMENT ON THE FARM
While keeping in mind ecological considerations, it is important to proceed in ways that are both effective and economical.
The control of crop pests (weeds, insects and diseases) begins with identifying harmful organisms and understanding
their biology. This makes it possible to apply preventive measures and take further action when it will be most effective.
Pesticides should only be used when the population of a harmful organism exceeds the threshold beyond which there
would be significant economic loss. Preference should then be given to whichever product is safest for the environment
when used in accordance with the manufacturer’s guidelines, and solely to ensure the continued productive growth of
blueberry plants. For example, instead of treating an entire field, pesticide can be applied locally in areas that are over the
action threshold. In the long term, by promoting biological equilibrium and natural pest suppression, such practices result
in hardier crops, greater biodiversity and healthier soil.
Generally, an integrated pest management program will include the following elements:
• identification of crop pests and natural allies (native pollinators and beneficial parasitoids and predators);
• scouting for pests throughout the field and precisely locating action areas;
• decision-making based on action thresholds as well as economic, agronomic and ecological factors;
• conserving and adapting the ecosystem to encourage natural allies (native pollinators and beneficial parasitoids and
predators);
• incorporating different pest control methods (physical controls such as cutting weeds, local application of pesticides,
biological controls, etc.);
• cultural practices that promote crop hardiness at the expense of pests;
• safe management of pesticides, using low-risk products whenever possible;
• sanitary measures such as cleaning machinery when infection is present;
• keeping records, with a complete history of measures taken in each field;
• an action plan worked out with an agronomist;
• training and information.

INTEGRATED WEED MANAGEMENT
Cultural methods that promote vigorous growth in the blueberry plant, while lowering stress due to lack of nutrients, will
reduce the proliferation and competition of weeds.
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Beyond what has been mentioned already, specific elements of weed control include:
• blueberry fields should always be developed according to recommended practices (see Leaflet 3: Evaluating and Developing
a Wild Blueberry Field);
• discourage weed germination by applying a mulch such as bark or wood chips;
• maintain optimal soil pH (4 to 5) by using ammonium sulfate fertilizers;
• practise the local application of herbicides (facilitated by using a GPS, though not essential);
• avoid using herbicides when there is only minor infestation;
• to avoid the production and dispersal of weed seeds, eliminate weeds manually or mechanically that were missed by
herbicide treatment;
• to control tall weeds overtopping the crop, apply glyphosate locally using a wiper (sponge);
• with all weed control products, follow the directions for use on the labels;
• avoid using herbicides on steep slopes or in wet or poorly drained areas;
• avoid riparian strips and buffer zones.

INTEGRATED DISEASE MANAGEMENT
Beyond what has been mentioned already, specific elements of disease control include:
• optimize the harvest to remove as much fruit as possible, to avoid propagating disease;
• eliminate weeds that may harbour disease;
• every two or three production cycles, prune by burning instead of mowing, since this will reduce the incidence of certain
diseases;
• the choice and timing of control measures should always take into account the weather, disease history and the plants’
stage of development;
• since winter frost makes plants more vulnerable to infection by pathogenic organisms, use windbreaks to encourage
snow accumulation.

INTEGRATED INSECT MANAGEMENT
Beyond what has been mentioned already, specific elements of insect control include:
• choose insecticides that are the least harmful to crop allies (native pollinators and beneficial parasitoids and predators);
• to protect pollinators, do not apply insecticides when the plants are in bloom;
• every two or three production cycles, prune by burning instead of mowing, since this will prevent or minimize the
development of certain insect pests.
Natural allies like spiders (order Araneae) can help in the fight against harmful insects. To encourage their presence in the
blueberry field, avoid using insecticides whenever possible. If insecticide treatment cannot be avoided, protect the favoured
habitats of these allies. This means not spraying in or near wooded areas, watercourses, windbreaks or uncultivated areas
such as the periphery of buildings. Any disturbance of these environments, such as mowing or removing rocks, can reduce
the presence of natural allies.
Populations of harmful insects like the flea beetle can be significantly reduced if the method of pruning, once in every three
production cycles, is burning instead of mowing. For insect eggs to be destroyed in soil litter, fall or spring burning must
be very intense. The downside to such burning is the risk of destroying the soil’s organic matter, along with its content of
beneficial organisms.

LEARN MORE ABOUT INTEGRATED PEST MANAGEMENT
Here are a few ways to enrich your knowledge about integrated pest management:
• participate in training activities (pesticide management courses, information days, conferences, etc.);
• ask an agronomist for help and/or join an agro-environmental club;
• study and use the action thresholds in production guides; these thresholds were established by pest control specialists.
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16. Sustainable Management Through Biodiversity
INTRODUCTION
Wild blueberry production contributes to the biological diversity that is essential to stable and sustainable agroecosystems.
Across the farmscape, enclaves of biodiversity are provided wherever wild blueberry fields follow the recommendations of
this production guide. Not only do these farm businesses offer a better balance of forest and agricultural space, their unique
production method preserves the habitats of a highly diverse flora and fauna.

BIODIVERSITY
Wild blueberry production contributes in many ways to maintaining biodiversity on the farm:
• there is no working of the soil, avoiding erosion and soil degradation;
• the soil’s protective organic matter layer is conserved and even enriched (protecting soil structure, a diversified microbial
life and biological activity; avoiding erosion and leaching);
• fruit production is by wild plants that are adapted to their environment and relatively resistant to pests;
• windbreaks are used, regulating temperature and preventing wind erosion;
• “symbiotic” cohabitation with the surrounding forest (natural presence of wildlife and flora);
• production practices recycle many different materials, all on-site (100% of post-development forest debris, bark and
other wastes from the forest industry, wastes from wild blueberry processing plants, pruning wastes, etc.);
• no GMOs are used, which could potentially impair the integrity of other species;
• relatively little use of artificial pesticides and fertilizers, which are usually toxic to the many organisms that contribute
to biodiversity.
To enhance the positive effects of biodiversity, the following practices are recommended:
• conserve or develop species-diverse wooded strips, which serve as windbreaks (regulating temperature and reducing air
pollution) while providing habitats for numerous plant and animal species, including native pollinators and beneficial
predators;
• create natural or renaturalized riparian strips (conservation of native plants, protection of water bodies, habitat
maintenance for numerous plant and animal species);
• develop species-diverse floral parcels to attract native pollinators and other beneficial insects;
• make minimal use of pesticides, controlling pests instead through an equilibrium between the blueberry and its natural
environment of other plants, diverse insects and other native organisms.
This system of production reduces agriculture’s environmental footprint, as well as its contribution to climate change.
Thanks to their permanent groundcover and comparatively infrequent use of machinery, wild blueberry farms produce
lower greenhouse gas emissions than other types of farm production. They also exhibit greater biodiversity, due to the
many different elements detailed above.
Maintaining biodiversity goes hand in hand with preserving the quality of the environment and the well-being of those who
live there. Conversely, destroying or impoverishing biodiversity leads to destabilized ecosystems that are more vulnerable
to pest invasions, weather events and climate change.
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17. Pruning as a Method of Protection against
Blueberry Pests
INTRODUCTION
In the cultivation of wild blueberries, pruning is performed at regular intervals, primarily to force the plants to regenerate
with new stems from their rhizomes. The methods used are burning and mowing.
Mowing has several advantages, including lower cost and the preservation of the soil’s organic matter layer, essential to the
growth of the plants. Unfortunately it offers little in the way of pest control.
Pruning by means of burning does provide a measure of control over crop pests. Used as a complement to mowing, and
done properly, it reduces the need for pesticides. However, its effectiveness varies depending on when it is done, the
intensity of the burn and the specific crop pest.
MAPAQ recommends that blueberry fields be pruned every two or three years, and that once in every two or three production
cycles the pruning method be switched from mowing to burning. Alternating in this way acts to break the cycle of certain
insects and diseases.

WEEDS
Regenerative pruning by mowing in spring or fall can impair or retard the growth of certain annual weeds. However,
mowing has little effect on perennial and shrubby species, which are the predominant weeds of a typical blueberry field.
Pruning by burning destroys the young shoots of conifers and certain shallow-rooted grasses. Weeds with a deep root
system will not be destroyed, nor will those with rhizomes, such as lambkill. While burning destroys the aerial parts
of many young broadleaved and perennial plants, the unaffected subterranean parts will put up shoots requiring other
methods of control. Burning can eliminate a good many weed seeds at the surface of the soil, but the results tend to be
partial and variable.
An unwanted side-effect of pruning, whether by burning or mowing, is that it can encourage the growth of many undesirable
perennial plants that have a large underground vegetative system.

DISEASES
Mowing has no significant repressive effect on diseases of the blueberry, though generally speaking the plants are made
hardier by the process of regeneration. As for burning, there is no precise data on the extent to which it reduces the
incidence of disease. A good burn can lower the inoculum rate of mummy berry, septoria leaf spot and valdensia leaf spot
(NBDAAF, 2009), but has no effect on powdery mildew, botrytis blight and red leaf (Lambert, 1990; De Gomez, 1990).
Apparently, more important than when burning is done is the intensity of the heat produced.
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INSECTS
Burning can control a number of insect pests, but can also be harmful to beneficial insects that are crop allies, especially
those that nest in the soil. They include native pollinators as well as parasitoids and insect predators.
Burning can significantly reduce populations of blueberry spanworm, and to a lesser degree of blueberry flea beetle.
According to multi-year studies at the University of Maine, populations of both insects were lower in fields that had been
burned than in fields that had been mowed. On the other hand, high populations of blueberry flea beetle were observed in
fields where burning intensity was too weak (De Gomez, 1990).
For burning to be effective against blueberry spanworm, it must be done when the eggs are hatching, or else shortly before
the appearance of larvae. For burning to be effective against blueberry flea beetle, it must coincide with the beginning of
larval emergence, which comes later in the spring. The life cycles of these insects are explained in their respective leaflets
in this series (see below).
The best time to perform a spring burn depends on the average emergence dates of the pests being targeted, since the burn
must precede or coincide with them. A spring burn must not be done too early, or it will have no effect. Note however
that before all other considerations, it is imperative to comply with SOPFEU requirements, starting with the obtention of
a burning permit.
Unless the heat is very intense, an autumn burn will have no effect on insect pests. For example, blueberry leafspan eggs
are destroyed when the temperature in the soil (at their level) is at least 77.8°C (172°F). Keep in mind however that intense
burning carries a risk of destroying the soil’s organic matter, which is essential to the growth of the blueberry plants.

BURNING SUSTAINABLY
Burning sustainably means performing the operation with care so as to obtain a balance between destroying specific pests
and preserving the soil’s organic matter and beneficial insects present. It also means adjusting the intensity for effective
results without burning money on fuel.

COMPLEMENTARY LEAFLETS
Leaflets on weeds (42 to 49)
Leaflets on insects (33 to 36)
Leaflets on diseases (37 to 41)
9. Pruning in Wild Blueberry Fields
15. Integrated Pest Management in Wild Blueberry Production
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18. Local Application of Herbicides Using a GPS
INTRODUCTION
The local application of herbicides is a method of integrated pesticide management. By using less herbicide, local
application is more economical and better for the environment, while also reducing the amount of time spent spraying.
Equally important, local application lowers the risk of phytotoxicity in the blueberry plants, not to mention that of weeds
developing resistance.
Local application means focusing herbicide use on areas where an infestation genuinely threatens to reduce crop yield, and
where the weeds targeted are vulnerable to the herbicide chosen. Since mowing will have made the weeds less visible, GPS
technology can come in very handy.

BENEFITS OF THE METHOD
Agrinova conducted a study comparing the local application of hexazinone (VELPAR® or PRONONE®) to application over
the entire field. The results showed a reduction of 51 to 81% in the amount used, representing a savings of $98 to $164 per
hectare. These results agree with studies conducted on other crops.

METHODOLOGY FOR LOCAL APPLICATION WITH GPS
Preliminary data collection
To begin, the producer must have a map presenting an overall view of the field and its contours. Contour data is acquired
in the field, while aerial photographs from La Financière agricole du Québec can also be used. Next, the producer and his
agronomist must identify any sensitive zones where herbicides cannot be applied (watercourses, riparian strips, sand dunes,
wells and so on), redefining the field contours if necessary. This is done by walking the field with a pocket GPS, and/or by
using aerial photographs.

Identifying weeds
Specific patches with actionable levels of weed infestation must then be located on the map. This is done when scouting for
weeds, either on foot or using a vehicle such as an ATV. To save time it can also be done while mowing (Figure 1), though
it takes considerable attention on the part of the operator to combine such operations effectively. A better way is to use the
software program employed for spreading herbicide, reducing the risk of error. Keep in mind that training is required to
identify weeds correctly.
It is crucial to ensure that the data you collect can be readily processed
afterwards. For example, be sure to select the same system of geodesic
coordinates (e.g. WGS 84) if using different programs for weed location
and herbicide application. This is where the help of a technical advisor
can be particularly beneficial. An example of a weed map is presented in
Figure 2.

Transmission of data to the technical advisor
Data can be transferred over the Internet or on the memory card used for
data collection. If the technical advisor is also the equipment supplier,
he can transfer the data directly from the GPS installed on the tractor.

Figure 1. GPS on a tractor

Source: Bruno Bouchard, Lagüe Précision
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Preparation of herbicide application maps
For this step, consider asking for help from a technical advisor. Using data obtained by the producer and agronomist in
the first three steps, a technical advisor will prepare maps for planning the work of herbicide application (Figure 3). He will
ensure that the data format is compatible with the system to be used.
In view of the technical limitations of certain systems, it is crucial to account for potential errors caused by phase differentials
in the equipment (speed of progress, GPS position, delay between opening the valve and the flow of product at the right
dose). Patches smaller than 9 m2 can be hard to treat with any precision, and should therefore be ignored or treated over a
larger area. Planning for a wider application area will compensate for inaccuracies due to technical limitations.

Local application of herbicides
Using the spreading maps prepared beforehand,
apply herbicide only where is an identified need.
Before you start, the spreader or sprayer should
be calibrated. The system’s precision should also
be verified, since otherwise GPS drift could make
the whole operation ineffective. For best results,
run a complete test with the help of a specialist in
precision agricultural equipment.
During application, follow the map carefully and
pay attention to how the system is performing. For
example, satellite reception may degrade when you
are near a windbreak, or the system may stop for
some reason.

Figure 2. Weed map produced during
mowing
Source: Bruno Bouchard, Lagüe Précision

Figure 3. Application map
(areas to treat, and doses)

Source: Bruno Bouchard, Lagüe Précision

EQUIPMENT REQUIRED
Local application of herbicides is facilitated by the following:
• aerial photographs (e.g. from La Financière agricole du Québec);
• pocket GPS (georeferenced data acquisition system);
• tractor equipped with a GPS and a computer;
• computer and data processing software (technical advisor);
• fixed- or variable-rate application controller (this is optional, but it improves the effectiveness and precision of herbicide
application while reducing operator error).

Wild Blueberry Production Guide
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COMPLEMENTARY LEAFLET
20. Sprayer Calibration
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19. Pesticides Used in Wild Blueberry Production
The decision to use any pesticide should never be taken lightly. It is important to check the product label to make sure you
have the right information about its use. It is also essential to make sure the product is still registered, since a de-registered
pesticide can no longer be used. Always store the product as indicated by the guidelines on the label.
It is particularly important that spraying never be done in buffer zones. To determine the correct buffer zones for ditches,
watercourses and wells, take whichever distances are greater: those on the product label, or those in the Agricultural Operations
Regulation (AOR) and the Groundwater Catchment Regulation (GCR). The buffer zones prescribed in the AOR and GCR are as
follows: 1 m from ditches, 3 m from watercourses and 30 m from any well serving fewer than 20 people.
A complete list of pesticide groups can be found on the Health Canada website at http://www.hc-sc.gc.ca/cps-spc/pubs/pest/_
pol-guide/dir99-06/index-eng.php. The labels of registered products can be searched at http://pr-rp.hc-sc.gc.ca/ls-re/index-eng.
php.
Information on pest control products is also available (in French only) on the website of SAgE Pesticides (www.sagepesticides.
qc.ca). The goal of the site is to promote the safe and rational management of pesticides in Québec. It focuses on the health
and environmental risks of pesticides, specifically in terms of agricultural use.
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Fungicides
Active Ingredient

Trade Name

Pest Control

Dosage

Dilution

Buffer Zone
Restrictions1

Boscalid

LANCE® WDG

Eliminates botrytis blight.

560 g/ha

Minimum 100 L/ha

Note 1

Boscalid/Pyraclostrobin

PRISTINE™ WG

1.3 - 1.6 kg/ha

n/a

Captan

CAPTAN 50 W

Captan

CAPTAN 50 WP

Captan

CAPTAN 80 WDG

Captan

CAPTAN 80 WP

Captan

MAESTRO 80 DF

Captan

SUPRA CAPTAN 80 WDG

Eliminates botrytis blight,
phomopsis canker and
represses valdensinia leaf
spot.
Protects against fruit rots,
including mummy berry.
Protects against fruit rots,
including mummy berry.
Protects against fruit rots,
including mummy berry.
Protects against fruit rots,
including mummy berry.
Protects against fruit rots,
including mummy berry.
Protects against fruit rots,
including mummy berry.
Eliminates phomopsis
canker.
Eliminates phomopsis canker,
leaf spot (repression only)
including septoria leaf spot,
leaf rust and valdensinia
leaf spot.
Eliminates phomopsis
canker.

Chlorothalonil

BRAVO 500

Chlorothalonil

BRAVO 720

Chlorothalonil

BRAVO ULTREX

3.25 kg/ha
3.6 kg/ha
2 kg/ha
2.25 kg/ha
2.25 kg/ha
2.25 kg/ha
7.2 L/ha

5 L/ha

Eliminates phomopsis
canker, leaf spot
(repression only), including
septoria leaf spot,leaf rust
and valdensinia leaf spot.
Eliminates phomopsis
canker.

15 m from any body of
water

4.36 kg/ha

n/a

3.03 kg/ha

200 - 950 L/ha

15 m from any body of
water

Collection of groundwater or surface water: 30 m
Moving water > 75 m3/d
Protected structures: facing away from the structure 20 m; facing the structure 30 m

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
Wild Blueberry Production Guide

n/a

200 - 950 L/ha

Eliminates phomopsis
canker, leaf spot (repression
only), including septoria
leaf spot, leaf rust and
valdensinia leaf spot.
1. Watercourse and trench with total runoff area ≤ 2m2 : 1 m
Watercourse and trench with total runoff area > 2m2 : 3 m
Water body: 3 m

1 m from terrestrial habitats
and 3 to 10 m from
freshwater habitats (varies
based on habitat depth)
1000 L unless otherwise
Note 1
indicated
1000 L unless otherwise
Note 1
indicated
1000 L unless otherwise
Note 1
indicated
1000 L unless otherwise
Note 1
indicated
1000 L unless otherwise
Note 1
indicated
1000 L unless otherwise
Note 1
indicated
200 - 950 L/ha
15 m from any body of
water
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Toxicity to
Pollinators

Harvest
Delay

Field
Re-entry
Time2

Group

LANCE® WDG

Relatively
non-toxic

0 day

4 hours

7

H

Seven to 14 days between applications.

PRISTINE™ WG

Relatively
non-toxic

0 day

24 hours

7-11

V-H

Maximum of four applications per season.

CAPTAN 50 W

Relatively
non-toxic
Relatively
non-toxic
Relatively
non-toxic
Relatively
non-toxic
Relatively
non-toxic
Relatively
non-toxic
Relatively
non-toxic

2 days

48 hours

M

H

2 days

n/a

M

H

2 days

72 hours

M

H

2 days

n/a

M

H

2 days

72 hours

M

H

2 days

72 hours

M

H

54 days

48 hours

M

H

Treat when new growth starts, and each week
throughout flowering.
Treat when new growth starts, and each week
throughout flowering.
Treat when new growth starts, and each week
throughout flowering.
Treat when new growth starts, and each week
throughout flowering.
Treat when new growth starts, and each week
throughout flowering.
Treat when new growth starts, and each week
throughout flowering.
Three treatments: at the bud-burst, pink-bud
and petal-fall stages.
First treatment in early- to mid-June; second treatment
in early August. Treat based on the preceding year’s
incidence of disease. Apply a maximum of twice per
season.

Trade Name

CAPTAN 50 WP
CAPTAN 80 WDG
CAPTAN 80 WP
MAESTRO 80 DF
SUPRA CAPTAN 80 WDG
BRAVO 500

Application (for more information,Notes
please see product labels)

V

BRAVO 720

Relatively
non-toxic

54 days

48 hours

M

H

V

BRAVO ULTREX

Relatively
non-toxic

54 days

48 hours

M

H

V

Three treatments: at the bud-burst, pink-bud and petalfall stages. A follow-up protection program using an
approved product may be necessary to prevent rot.
First treatment in early- to mid-June; second treatment
in early August. Treat based on the preceding year’s
incidence of disease. Apply a maximum of twice per
season.
Three treatments: at the bud-burst, pink-bud and petalfall stages. A follow-up protection program using an
approved product may be necessary to prevent rot.
First treatment in early- to mid-June; second treatment
in early August. Treat based on the preceding year’s
incidence of disease. Apply a maximum of twice per
season.

2. Re-entry times are as per labelling when available; where label information is unavailable, re-entry times listed are as per the recommendations of the Institut national de
santé publique du Québec.

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
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19. Pesticides Used in Wild Blueberry Production

Active Ingredient

Buffer Zone
Restrictions1

Trade Name

Pest Control

Dosage

Dilution

ECHO 720

Eliminates phomopsis
canker.

5 L/ha

15 m from any body of
water

Cyprodinil/Fludioxonil

SWITCH™ 62.5 WG

Eliminates botrytis blight.

775 - 975 g/ha

From 50 to 100 L for a
concentrated spray and
from 225 to 1600 L for
a dilute spray. Be sure
to cover the leaves and
stems.
Minimum 200 L/ha

Fenhexamid

ELEVATE® 500 WDG

Eliminates botrytis blight.

1.7 kg/ha

Use enough water to
ensure complete and
even plant coverage.

7 m from fragile
aquatic habitats

FERBAM 76 WDG

Prevents botrytis blight and
twig blight.

3.75 kg

1 000 L

Note 1

Fluazinam

ALLEGRO 500F

Represses mummy berry
and anthracrose.

2.24 L/ha

300 à 1 000 L/ha

Propiconazole

MISSION 418 EC

Eliminates mummy berry.

300 mL/ha

Minimum 200 L/ha

40 m from freshwater
habitats, 35 m from
estuaries/marine habitats
and 1 m from
terrestrial habitats
Note 1

Propiconazole

PROPICONAZOLE 250E

Eliminates mummy berry.

500 mL/ha

Minimum 200 L/ha

Note 1

Propicozanole

TOPAS 250 E

Eliminates mummy berry.

500 mL/ha

Minimum 200 L/ha

Note 1

Pyraclostrobin

CABRIO™ EG

Eliminates phomopsis
canker.

1 kg/ha

225 L/ha

3 to 10 m from freshwater
habitats and 1 to 3 m from
estuaries/marine habitats
(varies based on
habitat depth), 1 m from
terrestrial habitats

Chlorothalonil

Ferbam

1. Watercourse and trench with total runoff area ≤ 2m2 : 1 m
Watercourse and trench with total runoff area > 2m2 : 3 m
Water body: 3 m

Collection of groundwater or surface water: 30 m
Moving water > 75 m3/d
Protected structures: facing away from the structure 20 m; facing the structure 30 m

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
Wild Blueberry Production Guide
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19. Pesticides Used in Wild Blueberry Production

Toxicity to
Pollinators

Harvest
Delay

Field
Re-entry
Time2

Group

ECHO 720

Relatively
non-toxic

54 days

48 hours

M

H

Three treatments: at the bud-burst, pink-bud and petalfall stages. A follow-up protection program using an
approved product may be necessary to prevent rot.

SWITCH™ 62.5 WG

Relatively
non-toxic

1 day

12 hours

9-12

H

ELEVATE® 500 WDG

Relatively
non-toxic

1 day

4 hours

17

H

FERBAM 76 WDG

Relatively
non-toxic

40 days

36 hours

M

H

ALLEGRO 500F

Relatively
non-toxic

30 days

24 hours

29

H

Apply the first treatment at the start of flowering; the
second may be applied seven to 10 days later.
Apply a third treatment if disease development or
recurrence is likely.
Requires continual agitation during mixing and
application. Maximum of four applications per season.
Begin treatment at 10% flowering.
If necessary, repeat treatment at seven-day intervals.
Apply at appearance of leaves or at bud burst.
If necessary, repeat treatment at seven- to
10-day intervals until mid-flowering.
Begin applications at bursting and repeat at sevento 10-day intervals (maximum of four times)
until petal-fall stage.

MISSION 418 EC

Relatively
non-toxic

60 days

24 hours

3

H

First application at appearance of bud scales
and a second application 10 days later.
Apply a maximum of twice per season.

PROPICONAZOLE 250E

Relatively
non-toxic

60 days

24 hours

3

H

TOPAS 250 E

Relatively
non-toxic

60 days

24 hours

3

H

CABRIO™ EG

Relatively
non-toxic

1 day ou
28 for hand
picking

12 hours

11

V-H

First application at appearance of bud scales
and a second application 10 days later.
Apply a maximum of twice per season.
First application at appearance of bud scales
and a second application 10 days later.
Apply a maximum of twice per season.
Apply before the disease begins to develop.
Repeat at seven- to 14-day intervals.
A maximum of four applications per season.

Trade Name

Application (for more information,Notes
please see product labels)

2. Re-entry times are as per labelling when available; where label information is unavailable, re-entry times listed are as per the recommendations of the Institut national de
santé publique du Québec.

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
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19. Pesticides Used in Wild Blueberry Production

Buffer Zone
Restrictions1

Active Ingredient

Trade Name

Pest Control

Dosage

Dilution

Dry Bacillus subtilis
QST 713 strain

SERENADE ASO

Prevents botrytis blight.

4 - 15 L/ha

Use enough water
to ensure complete
coverage.

Note 1

Prevents Pseudomonas

4 - 12 L/ha

Prevents mummy berry.

24 L/ha

Represses botrytis blight.

3.0 - 6.0 kg/ha

Use enough water
to ensure complete
coverage.

Note 1

Represses fire blight.

1.0 - 3.0 kg/ha

Represses mummy berry.

3.5 - 6.0 kg/ha

syringea.

Dry Bacillus subtilis
QST 713 strain

SERENADE MAX

Thiophanate-methyl

SENATOR 70WP

Eliminates botrytis blight
and twig blight.

1.1 kg/ha

1 000 L/ha

Note 1

Thiophanate-methyl

SENATOR 70WP 1

Eliminates botrytis blight
and twig blight.

1.1 kg/ha

1 000 L/ha

Note 1

Thiophanate-methyl

SENATOR 70 WP WSB

Eliminates botrytis blight
and twig blight.

1.1 kg/ha

1 000 L/ha

Note 1

FUNGINEX® DC

Eliminates mummy berry.

1.7 - 3.0 L/ha

1 000 L/ha

Note 1

Triforine

Collection of groundwater or surface water: 30 m
Moving water > 75 m3/d
Protected structures: facing away from the structure 20 m; facing the structure 30 m

1. Watercourse and trench with total runoff area ≤ 2m2 : 1 m
Watercourse and trench with total runoff area > 2m2 : 3 m
Water body: 3 m

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
Wild Blueberry Production Guide
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19. Pesticides Used in Wild Blueberry Production

Trade Name

Toxicity to
Pollinators

Harvest
Delay

Field
Re-entry
Time2

Group

SERENADE ASO

n/a

0 day

4 hours

-

Application (for more information,Notes
please see product labels)
V-H

Apply before the disease begins to develop and repeat at
seven- to 10-day intervals.
Apply before fall rains, and repeat during dormancy
before spring.
Apply at burst stage and repeat as necessary at sevento 14-day intervals.

SERENADE MAX

n/a

0 day

4 hours

-

V-H

Apply at the first signs of disease or when disease
development is likely. Repeat as necessary at seven- to
10-day intervals.
Apply before fall rains, and repeat during dormancy
before spring.
Apply at burst stage and repeat as necessary at sevento 14-day intervals.

SENATOR 70WP

Relatively
non-toxic

60 days

24 hours

1

H

Commence treatment at bud break. Apply three or four
times at 10- to 14-day intervals depending on weather
conditions and disease progression.

SENATOR 70WP 1

Relatively
non-toxic

60 days

24 hours

1

H

Commence treatment at bud break. Apply three or four
times at 10- to 14-day intervals depending on weather
conditions and disease progression.

SENATOR 70 WP WSB

Relatively
non-toxic

60 days

24 hours

1

H

Commence treatment at bud break. Apply three or four
times at 10- to 14-day intervals depending on weather
conditions and disease progression.

FUNGINEX® DC

Relatively
non-toxic

60 days

48 hours

3

H

Treat in spring at bud break and repeat 10 to 14 days
later. Ensure complete coverage of buds and new growth.
Application during or after flowering may cause scorching.

2. Re-entry times are as per labelling when available; where label information is unavailable, re-entry times listed are as per the recommendations of the Institut national de
santé publique du Québec.

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
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19. Pesticides Used in Wild Blueberry Production

Insecticides
Active Ingredient
Acetamiprid

Buffer Zone
Restrictions1

Trade Name

Pest Control

Dosage

Dilution

ASSAIL

Blueberry maggot

136 - 160 g/ha

At least 187 L/ha

Aphids

56 - 86 g/ha

20 m from freshwater
habitats and 2 m from
terrestrial habitats

Blueberry flea beetle,
blueberry spanworm
(repression) thrips

160 g/ha

Bacillus thuringiensis var.
kurstaki

BIOPROTEC 3P

Whitemarked tussock moth

2 kg/ha

Minimum 300 L/ha

Note 1

Bacillus thuringiensis var.
kurstaki

BIOPROTEC CAF

Whitemarked tussock moth

4 L/ha

Note 1

Bacillus thuringiensis var.
kurstaki

DIPEL® 2X DF

Blueberry spanworm,
chainspotted

550 - 1125 g/ha

Thorough coverage
without excessive runoff;
minimum 300 L/ha
300 L/ha

Bacillus thuringiensis var.
kurstaki

FORAY 48BA

Note 1

Note 1

Carbaryl

SEVIN 5-D

Blueberry maggot

45 kg/ha

n/a

Note 1

Carbaryl

SEVIN XLR

Blueberry maggot

4 L/ha

1200 - 1500 L/ha

Note 1

Carbaryl

SEVIN SL

Blueberry maggot

4.8 - 6.0 L/ha

1200 - 1500 L/ha

Note 1

Carbaryl

SEVIN XLR PLUS

Blueberry maggot

4 L/ha

1200 - 1500 L/ha

Note 1

150 mL/ha

100 - 200 L/ha

Note 1

100 - 200 L/ha

Note 1

Deltamethrin

DECIS®

125 mL/ha
Deltamethrin

DECIS 5 CE

150 mL/ha
125 mL/ha

Dimethoate

CYGONTM 480

Blueberry maggot

580 - 830 mL/ha

Thorough coverage

Note 1

Dimethoate

CYGONMC 480-AG

Blueberry maggot

580 - 830 mL/ha

Thorough coverage

Note 1

1. Watercourse and trench with total runoff area ≤ 2m2 : 1 m
Watercourse and trench with total runoff area > 2m2 : 3 m
Water body: 3 m

Collection of groundwater or surface water: 30 m
Moving water > 75 m3/d
Protected structures: facing away from the structure 20 m; facing the structure 30 m

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
Wild Blueberry Production Guide
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19. Pesticides Used in Wild Blueberry Production

Trade Name

Toxicity to Harvest Delay Field Re-entry
Pollinators
Time2

Group

Application (for more information,Notes
please see product labels)

ASSAIL

Moderately
toxic

7 days

12 hours

4

V-H

Begin application when insect populations reach
recognized economic threshold levels. Inspect blueberry
fields with sticky traps in early July. Treat within seven
days of capturing the first flies. Maximum of four
applications per season. Avoid treatment during flowering.

BIOPROTEC 3P

Relatively
non-toxic

0 day

4 hours

11

V-H

BIOPROTEC CAF

Relatively
non-toxic

0 day

4 hours

11

V-H

Organic. First application at the peak of
the second stages of larval development;
second application five to seven days later.
Use within 12 months of the date of manufacture.
Two applications: at the second stage of larval
development, and two to five days later.

DIPEL® 2X DF

Relatively
non-toxic

-

4 hours

11

V-H

Organic. Maximum of four applications per year. Apply
during first or second stages of larval development, when
populations reach recognized economic threshold levels.

FORAY 48BA

4 hours

11

SEVIN 5-D

Relatively
non-toxic
Highly toxic

1 day

24 hours

1A

H

SEVIN XLR

Highly toxic

2 days

24 hours

1A

H

SEVIN SL

Highly toxic

n/a

24 hours

1A

H

SEVIN XLR PLUS

Highly toxic

n/a

24 hours

1A

H

DECIS®

Highly toxic

14 days

12 hours

3

V-H

Apply three weeks before harvest and
repeat 10 days later if necessary.
Apply three weeks before harvest and repeat 10 days
later if necessary, or apply at first evidence of insects or
damage. Avoid application during flowering.
Apply three weeks before harvest and
repeat 10 days later if necessary.
Apply three weeks before harvest and repeat 10 days
later if necessary, or apply at first evidence of insects or
damage. Avoid application during flowering.
Apply at the budding stage (right before bursting).

V-H

Apply at first evidence of insects or damage.
Avoid application during flowering.
Apply at the budding stage (right before bursting).

DECIS 5 CE

Highly toxic

14 days

12 hours

3

CYGONMC 480

Highly toxic

15 days

36 hours

3

H

CYGONMC 480-AG

Highly toxic

15 days

36 hours

1B

H

Apply at first evidence of insects or damage.
Avoid application during flowering.
Apply one week after the first fruits
have reached maturity. Maximum of
two applications at 10- to 12-day intervals.
Apply one week after the first fruits
have reached maturity. Maximum of
two applications at 10- to 12-day intervals.

2. Re-entry times are as per labelling when available; where label information is unavailable, re-entry times listed are as per the recommendations of the Institut national de
santé publique du Québec.

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
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19. Pesticides Used in Wild Blueberry Production

Active Ingredient

Trade Name

Pest Control

Dosage

Dilution

Buffer Zone
Restrictions1

Dimethoate

CYGON* 480 EC

Blueberry maggot

580 - 825 mL/ha

Thorough coverage

Note 1

Dimethoate

LAGON® 480 E

Blueberry maggot

600 - 825 mL/ha

Thorough coverage

Note 1

Malathion

MALATHION 85 E

Note 1

AMBUSH 500 EC

1 L/ha
550 mL/ha
140 mL/ha

1000 L/ha

Permetrhin

Aphids, thrips
Blueberry fruit fly
Thrips

Thorough coverage

Permetrhin

PERM-UP

Thrips

180 mL/ha

Thorough coverage

Permetrhin

POUNCE 384 EC

Thrips

180 mL/ha

Thorough coverage

Phosmet

IMIDAN 50 WP

Blueberry maggot

2.25 kg/ha

1000 L/ha

Blueberry spanworm

2.24 kg/ha

15 m from any body
of water
15 m from any body
of water
15 m from any body
of water
4 to 15 m from freshwater
habitats and 5 to 10 m
from estuarial habitats
(varies based on habitat
depth)

Blueberry maggot

1.6 kg/ha

1000 L/ha

4 to 15 m from freshwater
habitats and 5 to 10 m
from estuarial habitats
(varies based on habitat
depth)

Phosmet

IMIDAN 70 WP

Blueberry spanworm

Ferric phosphate

FERRAMOL

Slugs and snails

25 - 50 kg/ha

n/a

Note 1

Potassium salts of fatty acids

NEUDOSAN

Aphids

8 L for 400 L of water

700 - 1900 L/ha

Note 1

Potassium salts of fatty acids

OPAL

Aphids

8 L for 400 L of water

700 - 1900 L/ha

Note 1

Potassium salts of fatty acids

SAFER’S

Aphids

10 mL
(whiteflies)

1000 mL

Note 1

500 mL

Note 1

1. Watercourse and trench with total runoff area ≤ 2m2 : 1 m
Watercourse and trench with total runoff area > 2m2 : 3 m
Water body: 3 m

Collection of groundwater or surface water: 30 m
Moving water > 75 m3/d
Protected structures: facing away from the structure 20 m; facing the structure 30 m

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
Wild Blueberry Production Guide
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19. Pesticides Used in Wild Blueberry Production

Trade Name

Toxicity to Harvest Delay Field Re-entry
Pollinators
Time2

Group

Application (for more information,Notes
please see product labels)

CYGONMC 480 EC

Highly toxic

15 days

36 hours

1B

H

LAGON® 480 E

Highly toxic

15 days

36 hours

1B

H

MALATHION 85 E

Highly toxic

3 days

24 hours

1B

V-H

AMBUSH 500 EC

Highly toxic

n/a

24 hours

3

V

PERM-UP

Highly toxic

n/a

12 hours

3

V

POUNCE 384 EC

Highly toxic

n/a

24 hours

3

V

IMIDAN 50 WP

Highly toxic

15 days

72 hours

1B

V-H

Apply a maximum of 1000 L of mixture/ha one week
after the first fruits have ripened.
Maximum of two applications at 10- to 12-day intervals.
Do not apply if temperature exceeds 25 ˚C.
Apply one week after the first fruits have ripened.
Apply one or two times between mid- and late-July,
depending on the region and on the season.
For fruitworms, apply at hatching and repeat three times
at four- to five-day intervals.
One treatment only between mid-May and mid-June
when plant height is 1 to 2 cm.
One treatment only between mid-May and mid-June
when plant height is 1 to 2 cm.
One treatment only between mid-May and mid-June
when plant height is 1 to 2 cm.
Apply between July 15 and 30.
Maximum of two applications per season.
Apply between mid-April and mi-May when insects reach
a significant damage threshold. Repeat as necessary.
Maximum of two applications per season.

IMIDAN 70 WP

Highly toxic

15 days

72 hours

1B

V-H

Apply between July 15 and 30.
Maximum of two applications per season.
Apply between mid-April and mid-May when insects reach
a significant damage threshold. Repeat as necessary.
Maximum of two applications per season.

FERRAMOL

0 day

72 hours

Biopesticide

V-H

Spread bait with a granular applicator.

NEUDOSAN

Relatively
non-toxic
u/a

0 day

4 hours

-

V-H

OPAL

u/a

5 days

4 hours

-

V-H

SAFER’S

Highly toxic

3 days

4 hours

-

V-H

Begin treatment when infestation appears.
Maximum of three applications per season
at seven- to 14-day intervals.
Begin treatment when infestation appears.
Maximum of three applications per season
at seven- to 14-day intervals.
For whiteflies, carefully spray the entire surface every
two weeks. For aphids and cocci, repeat as often as
necessary. For spider mites, apply once per week,
two or three times.

2. Re-entry times are as per labelling when available; where label information is unavailable, re-entry times listed are as per the recommendations of the Institut national de
santé publique du Québec.

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
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19. Pesticides Used in Wild Blueberry Production

Buffer Zone
Restrictions1

Active Ingredient

Trade Name

Pest Control

Dosage

Dilution

Spinetoram

DELEGATE* WG

Blueberry spanworm

100 - 200 g/ha

Thorough coverage

Spinosad

ENTRUST* 80 W

Blueberry flea beetle

100 - 132 g/ha

Thorough coverage

Spinosad

GF-120

Blueberry maggot

1.0 - 1.5 L/ha

Concentrate:
1:1.5 fruitfly bait;
diluted: 1:5 fruitfly bait

Spinosad

SUCCESS 480 SC

Blueberry flea beetle
(repression)

165 - 220 mL/ha

Thorough coverage

Note 1

Thiametoxam

ACTARA 25 WG

Otiorhynchus sulcatus,
Sciopithes obscurus

210 - 280 g/ha

20 - 50 L/ha

Note 1

1. Watercourse and trench with total runoff area ≤ 2m2 : 1 m
Watercourse and trench with total runoff area > 2m2 : 3 m
Water body: 3 m

Collection of groundwater or surface water: 30 m
Moving water > 75 m3/d
Protected structures: facing away from the structure 20 m; facing the structure 30 m

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
Wild Blueberry Production Guide

5 to 10 m from freshwater
habitats (varies based on
habitat depth) and 1 m
from terrestrial habitats
2 m from sensitive aquatic
habitats early in the season,
and 1 m at the end of the
season
Note 1
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19. Pesticides Used in Wild Blueberry Production

Trade Name

Toxicity to Harvest Delay Field Re-entry
Pollinators
Time2

DELEGATE* WG

Highly toxic

3 days

12 hours

5

V-H

Apply at hatching or soon after, when larvae are small.
Maximum of three applications per year and six-day delay
between applications.

ENTRUST* 80 W

Highly toxic

3 days

u/a

5

V-H

Apply when at the early larval stage of the flea beetle.
Wait seven to 10 days for re-treatment, if necessary.
Maximum of three applications per season.

GF-120

Highly toxic

u/a

12 hours

5

H

SUCCESS 480 SC

Highly toxic

3 days

u/a

5

V-H

ACTARA 25 WG

Highly toxic

3 days

12 hours

4

V-H

Strip application. Maximum of five applications per season.
Begin applications as indicated by monitoring with traps
or two to three weeks before fruit begins to ripen.
Repeat every seven days.
Use higher dosage rates for heavy infestations. For
best results, apply during the early larval stage of the
blueberry flea beetle. Wait seven to 10 days before
retreating, if necessary.
Treat before insect population reaches harmful levels.
Maximum of two applications per growing seasons, at
seven-day intervals.

Group

Application (for more information,Notes
please see product labels)

2. Re-entry times are as per labelling when available; where label information is unavailable, re-entry times listed are as per the recommendations of the Institut national de
santé publique du Québec.

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
13

Wild Blueberry Production Guide

19. Pesticides Used in Wild Blueberry Production

Herbicides
Trade Name

Pest Control

Dosage

Dilution

Buffer Zone
Restrictions1

Hexazinone

VELPAR DF

1.92 - 2.56 kg/ha

Minimum 200 L/ha

50 m from bodies of water

Hexazinone

PRONONE

14 - 20 kg/ha

u/a

50 m from bodies of water

Napropamide

DEVRINOL 50-DF

Eliminates most common
grasses, many broadleaf
weeds and woody weeds
such as sheep-laurel.
Eliminates most common
grasses, many broadleaf
weeds and woody weeds
such as sheep-laurel.
Eliminates annual grasses
and germinating broadleaf
weeds.

9 kg/ha

200 - 900 L/ha

30 m from terrestrial
habitats

Propyzamide

KERB 50 WSP

Eliminates perennial grasses
including quack grass and
annual grasses.

3.25 - 4.50 kg/ha

300 - 500 L/ha

Note 1

PRINCEP® NINE-T

Eliminates lamb's-quarters,
clover and perennial
species starting from seed.

1.5 - 2.0 kg/ha

Minimum 300 L/ha

10 from water,
including wells

SINBAR® wettable powder

Eliminates broadleaf weeds
and germinating grass
weeds.

1.5 - 2.5 kg/ha

200 L/ha

2 to 10 m from aquatic
habitats (varies based on
habitat depth) and 35 m
form terrestrial habitats

50 - 200 L/ha

15 m from all fish or fauna
habitats

Active Ingredient

Simazine and
related triazines
Terbacil

Selective Surface and Foliage Treatment
Fluazifop-P-butyl

Rimsulfuron Nicosulfuron

Tribenuron methyl

VENTURE L

Eliminates annual grasses

1 L/ha

Represses native perennial
grasses

2 L/ha

ULTIM® 75DF

Eliminates bulrushes.

1 water-soluble pouch
(33.7 g)

800 L of water

Note 1

SPARTAN

Eliminates bunchberry.

40 g/ha

150 - 250 L/ha

Note 1

1. Watercourse and trench with total runoff area ≤ 2m2 : 1 m
Watercourse and trench with total runoff area > 2m2 : 3 m
Water body: 3 m

Collection of groundwater or surface water: 30 m
Moving water > 75 m3/d
Protected structures: facing away from the structure 20 m; facing the structure 30 m

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
Wild Blueberry Production Guide
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19. Pesticides Used in Wild Blueberry Production

Trade Name

Re-entry
Tank Delay Harvest Delay FieldTime
2

Group

Application (for more information,Notes
please see product labels)

VELPAR DF

24 to 48
hours

u/a

12 hours

5

V

Apply in the spring before blueberries emerge. Moisture
is required for activation. Efficiency is reduced as organic
matter increases.

PRONONE

n/a

u/a

12 hours

5

V

Apply in the spring before blueberries emerge. Apply to
dry blueberry plant foliage to prevent granules from
adhering to leaves.

12 hours

15

V-H

Apply in late fall or early spring during dormancy.

24 hours

15

V-H

Apply from late September to early November. For best
results, apply during soil conditions of high humidity and
low but above freezing temperatures.

DEVRINOL 50-DF

KERB 50 WSP

Preparation,
70 days
mixing and
application on
the same day
24 hours if
Do not apply
not exposed to before harvest
sunlight
is complete

PRINCEP® NINE-T

n/a

60 days

12 hours

5

V-H

Apply in late fall or early spring during dormancy.

SINBAR® wettable powder

Must be
used within
24 hours of
mixing

u/a

12 hours

5

V-H

Continuous agitation required. Do not apply on soils
with less than 1% organic matter. Apply in fall during
dormancy.

Selective Surface and Foliage Treatment
VENTURE L

u/a

60 days in
harvest years
and 420 days
in vegetative
years

12 hours

1

V-H

Apply from late May to early June, from the start to
finish of flowering, at the two- to five-leaf stages of
annual grasses.

Apply from late May to early June, from the start to
finish of flowering, to growing sensitive weeds (bolting,
squaring).
ULTIMMD 75DF

SPARTAN

Must be
used within
24 hours of
mixing
Must be
used within
24 hours of
mixing

14 months

12 hours

2

V

Always add a wetting agent. Apply in June when spikes
appear.

u/a

24 hours

2

V-H

Always add a wetting agent. Apply only once per cycle.
Fall application: one to four weeks after harvest. Spring
application: to vegetation, once bunchberry leaves have
unfurled and are at a 45° angle, but after the first
white flowers appear on faster-growing plants.

2. Re-entry times are as per labelling when available; where label information is unavailable, re-entry times listed are as per the recommendations of the Institut national de
santé publique du Québec.

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
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Active Ingredient

Trade Name

Pest Control

Dosage

Dilution

Buffer Zone
Restrictions1

Non-selective Surface Treatment
Dicamba

BANVEL + 2.4 DLV ESTER

Eliminates sweetfern and
sheep laurel.

4.6 - 7.1 L/ha

550 L/ha

15 m from terrestrial
habitats

Eliminates a wide range of
broadleaf species.

2.3 L/ha + 5.7 L/ha
2,4-D L.V. ESTER
(600 g/L active
ingredient)

Backpack sprayer:
42 mL for 1000 m2

200 L for 1000 m2

Note 1

Boom sprayer:
420 mL/ha

150 - 200 L/ha

0.25 g/L of water

Use enough water
to ensure thorough
coverage

Selective Spot and Wetting Treatments
Clopyralid

Tribenuron methyl

LONTREL 360

SPARTAN

Eliminates tufted vetch.

Eliminates swamp
loosestrife, speckled alder
and bracken fern.

1. Watercourse and trench with total runoff area ≤ 2m2 : 1 m
Watercourse and trench with total runoff area > 2m2 : 3 m
Water body: 3 m

Collection of groundwater or surface water: 30 m
Moving water > 75 m3/d
Protected structures: facing away from the structure 20 m; facing the structure 30 m

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
Wild Blueberry Production Guide
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Trade Name

Re-entry
Tank Delay Harvest Delay FieldTime
2

Group

Application (for more information,Notes
please see product labels)

Non-selective Surface Treatment
BANVEL + 2.4 DLV ESTER

Up to one
week

u/a

48 hours

4

H

Apply to foliage in the fall while sweet fern is still
moderately green after 90% of the blueberries have
dropped their leaves.

Selective Spot and Wetting Treatments
LONTREL 360

u/a

10 months

12 hours

4

V

To foliage, in June or when the vetch begins to flower.

SPARTAN

Must be used
within 24 hours
of mixing

u/a

24 hours

2

V

Apply in mid-summer to fully developed bracken and
loosestrife foliage. For wild roses and speckled alder,
application may also take place in the fall.

2. Re-entry times are as per labelling when available; where label information is unavailable, re-entry times listed are as per the recommendations of the Institut national de
santé publique du Québec.

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
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Active Ingredient

Trade Name

Pest Control

Dosage

Dilution

Buffer Zone
Restrictions1

Non-selective Spot and Wetting Treatments
Glyphosate

ROUNDUP ORIGINAL
ROUNDUP ORIGINAL 360
ROUNDUP MAX

Woody brush: alder, birch,
cherry, fly-honeysuckle,
sweet fern, sheep laurel,
poplar, pine, willow.

Note 1

Woody plants: Alder, ash,
birch, chokecherry, maple
and poplar.

Note 1

ROUNDUP DRY
ROUNDUP ULTRA
ROUNDUP ULTRA 2
ROUNDUP TRANSORB
ROUNDUP TRANSORB MAX
RENEGADE
MANAGE 780
GLYFOS
GLYPHOSATE TRIMESIUM 480
NUFARM
VANTAGE
VANTAGE PLUS
MAVERICK
TOUCHDOWN 600
TOUCHDOWN TOTAL
CLEAROUT 41 PLUS
Triclopyr

CHEMINOVA GLYPHOSATE
GARLON ULTRA

1. Watercourse and trench with total runoff area ≤ 2m2 : 1 m
Watercourse and trench with total runoff area > 2m2 : 3 m
Water body: 3 m

Collection of groundwater or surface water: 30 m
Moving water > 75 m3/d
Protected structures: facing away from the structure 20 m; facing the structure 30 m

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
Wild Blueberry Production Guide
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Trade Name

Re-entry
Tank Delay Harvest Delay FieldTime
2

Group

Application (for more information,Notes
please see product labels)

Non-selective Spot and Wetting Treatments
ROUNDUP ORIGINAL
ROUNDUP ORIGINAL 360
ROUNDUP MAX
ROUNDUP DRY

Product
efficiency is
reduced if mix
is not used
within the day.

u/a

24 hours for
TOUCHDOWN
and 12 hours
for all other
products.

9

V-H

Anti-foaming agent required. Spot treatment by directed
spray (vegetative year) or by wetting.

Long-lasting
oil-based
product.

u/a

u/a

4

V (prep. years
or in cases of
high impurity
levels)

Use 20 to 30 L of GARLON in enough oil to obtain
100 L. Spray thoroughly using a backpack sprayer at
a height of 30 cm during woody plant and
weed growing seasons.

ROUNDUP ULTRA
ROUNDUP ULTRA 2
ROUNDUP TRANSORB
ROUNDUP TRANSORB MAX
RENEGADE
MANAGE 780
GLYFOS
GLYPHOSATE TRIMESIUM 480
NUFARM
VANTAGE
VANTAGE PLUS
MAVERICK
TOUCHDOWN 600
TOUCHDOWN TOTAL
CLEAROUT 41 PLUS
CHEMINOVA GLYPHOSATE
GARLON ULTRA

2. Re-entry times are as per labelling when available; where label information is unavailable, re-entry times listed are as per the recommendations of the Institut national de
santé publique du Québec.

Legend : u/a = unavalable; n/a = not applicable; V = vegetative year; H = harvest year.
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20. Sprayer Calibration
INTRODUCTION
Proper calibration of the sprayer is essential, for it ensures that you will obtain uniform distribution at the manufacturer’s
recommended application rate. Proper calibration is what allows pesticide application to be both effective and safe for the
environment.
Before undertaking any work with the sprayer, appropriate protective clothing is required. It must be worn whenever you
are handling pesticides or doing spraying.
Using a defective or poorly calibrated sprayer can cause damage to the crop, higher costs to the producer, and/or inadequate
suppression of weeds, insects and diseases. Once you have determined the right settings for your sprayer, record them for
easy reference later on in the growing season and the following year.

INSPECT BEFORE CALIBRATING
Before you begin calibrating the sprayer, make sure it is in proper working order. Performing the following tasks with care
will result in effective spraying with an identical spray pattern from all nozzles:
• inspect and clean all filters and nozzles, replacing or repairing any that need it;
• make sure all nozzles are identical (have the same nozzle number) over the entire length of the boom;
• make sure the spacing between nozzles is always the same;
• adjust the boom for uniform height along its entire
length;
• adjust the height of the boom for the desired results with
the type of nozzle installed and the spacing between
nozzles (Figure 1);
• make sure the pipes, pump and glycerine manometer are
in good condition.

Equipment required

Figure 1. Boom height relative to target

Source: Coordination des clubs-conseils en agroenvironnement

• stopwatch;
• calculator;
• two flags or stakes;
• measuring tape;
• containers graduated in millilitres;
• brush to clean the nozzles (a toothbrush will do).

1
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CALIBRATING THE SPRAYER
Calculating speed of progress (S – km/h)
When performing these adjustments, the reservoir should be about half-full of water to represent the average weight and
give more accurate readings on the sprayer scale. The steps for calculating speed of progress are as follows:
1. Measure and stake off a distance of 50 m on terrain similar to the field to be treated.
2. Adjust the pressure to obtain the desired flow. Refer to the nozzle manufacturer’s catalogue for the right pressure for the
desired flow. Here is one such catalogue with typical tables: http://www.teejet.com/media/328899/009-030_cat50a-m.pdf .
3. Choose the gear ratio and motor speed.
4. Start the sprayer a few metres before the first stake in order to stabilize motor speed. Make at least two runs, using the
stopwatch to time how long they take, then calculate the average time in seconds.
5. Write the results in Table 1.

Tableau 1. Speed of progress of the tractor

Tractor (model)
Motor speed
Gear ratio
Average time (seconds)
Distance (metres)
Speed (S – km/h)
S = 50 m x 3.6
Time

Test 1

Test 2

Test 3

50

50

50

Source: Coordination des clubs-conseils en agroenvironnement

Calculating average flow (F – L/min)
1. With the tractor not moving, select the same motor speed and pressure as in the previous operation.
2. Using the stopwatch and a container graduated in millilitres, collect the water from each nozzle for 30 seconds.
3. Write in Table 2 the volume of water collected at each nozzle, then calculate the average.
4. Change any nozzle for which the volume differs by more than 10% from the average.
5. Repeat steps 2 and 3, and again calculate the average volume.
6. Again, make sure that the volume from all nozzles was within 10% of the new average, and change any for which this
was not the case (re-testing if necessary).

Wild Blueberry Production Guide
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Table 2. Volume for each nozzle

Nozzle #

Volume
(for test 1) (mL)

Volume
(for test 2) (mL)

Nozzle #

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Volume
(for test 1) (mL)

Volume
(for test 2) (mL)

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
1st total

2nd total

1st average

2nd average

average - 10%

average - 10%

average + 10%

average + 10%

Source: Coordination des clubs-conseils en agroenvironnement

Copy the two average volumes to the appropriate line in the table below. The next step is to calculate the average flow in
litres per minute. For each column, take the average volume in millilitres (mL) and divide by 1000 to obtain litres. Multiply
the result by 2 to convert the volume obtained in 30 seconds to a volume in 60 seconds, writing the results on the last line
of Table 3.

Table 3. Average flow of nozzles

Nozzle type
Working pressure
Test time (seconds)
Average volume (mL)
Average flow (F - L/min)

Test 1

Test 2

30

30

Source: Coordination des clubs conseils en agroenvironnement
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Calculating application dosage (Q – L/ha)
From the data obtained above, fill out Table 4.

Table 4. Application dosage

Test 1

Test 2

Average flow calculated (F – L/min)
Spacing between nozzles (D – cm)
Speed calculated (S – km/h)
Application dosage (Q) = F x 60 000
DxS
Source: Coordination des clubs-conseils en agroenvironnement

IF THE DOSAGE OBTAINED IS CLEARLY WRONG
It may happen that the dosage obtained from these calculations is clearly wrong for the pesticide you wish to apply. In that
case, one or more factors must be changed until you get the right application dosage. As discussed below, the following
three elements are at play: the tractor’s speed of progress, the operating pressure and the type of nozzle.

Speed of progress
Having the tractor go slower will increase the application dosage; having the tractor go faster will decrease the application
dosage.

Operating pressure
Nozzles are designed to operate within a certain pressure range, so any change to operating pressure must not go above or
below the range specified by the manufacturer. Doing so would deform the application pattern, reducing the effectiveness
of treatment. Note too that raising pressure diminishes droplet size, increasing the risk of drift.

Type of nozzle
Nozzles are designed to spray a certain volume of water at a given operating pressure and a given tractor speed. When the
desired application dosage cannot be obtained by adjusting either pressure or tractor speed, you must change the type of
nozzle installed. Your supplier or agricultural consultant can help you make an informed choice for the most appropriate
nozzle for your situation.

CALCULATING THE QUANTITY OF PRODUCT TO PUT IN THE RESERVOIR
Table 5 is for calculating the exact amount of product to put in the reservoir. The recommended dose per hectare is
indicated on the product label.

Table 5. Quantity of product per reservoir

Test 1
Dose per ha (D – quantity of product/ha)
Capacity of reservoir in litres (C - L)
Calculated application dosage (Q – L/ha)
Quantity per reservoir =
Dose (D) x Capacity of reservoir (C)
Calculated application dosage (Q)
Area covered (ha) =
Capacity of reservoir (C)
Calculated application dosage (Q)
Source: Coordination des clubs-conseils en agroenvironnement
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21. Wick Applicator Calibration
INTRODUCTION
A wick applicator is used in the development of new fields, particularly those with many weeds and strong regrowth of
tree suckers. The working principle is to wipe herbicide onto weeds that are taller than the blueberry plants, using sponges
saturated with glyphosate. The wick applicator is pulled by an all-terrain vehicle (Figure 1). It is a technique with many
advantages over other alternatives:
• light and inexpensive machinery;
• effective and easy to operate;
• inexpensive pesticide;
• no drift;
• less risk to the environment;
• local treatment reduces risk to the blueberry plants.

Figure 1. Herbicide application with a wick applicator
Source: Club Conseil Bleuet
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CALIBRATING THE WICK APPLICATOR
Calibrating the wick applicator is done using water, outside the blueberry fields so as not to cause any damage to the plants.
Proper calibration requires the following steps:
1. Wet the sponges by spraying them with water. This can take a while because it takes at least 20 L of water to wet 2 m of
sponges.
2. Check that all joints are leak-tight. Installing an adjustable collar at every joint will prevent leaks while stabilizing the
pipes.
3. Adjust the wick applicator to an operating height of 8 to 10 cm over the blueberry plants. Operating height can be
changed either at the wheel support (Figure 2) or by adjusting the collars by which the sponges are attached to the steel
frame (Figure 3). Leave as little space as possible between the sponges and the steel frame to prevent bits of wood from
getting in and causing damage. When the weeds are very tall, be careful. If the boom is too low, the weeds will shake

Figure 2. Adjusting height at the wheel support

Figure 3. Adjusting collars

Source: Club Conseil Bleuet

Source: Club Conseil Bleuet

as they spring back up, sprinkling the blueberries with
harmful glyphosate. Adjust the height of the applicator
for the height of the weeds, and proceed more slowly.
4. To make sure the sponges are properly saturated, open
the control valves (Figure 4). If any sections of sponge
do not drip, slide the sponge and netting to one side
so you can examine the black tube attached to the
sponge support and see what the problem is. This tube
is perforated, so droplets of water should be coming out.
If that is not the case, perforate the tube with a pocket
knife or other tool.
5. Once water is dripping properly from the sponges, close
the main control valve. Using a stick, press lightly on
the sponges to drain them, which will give you time to
add glyphosate to the reservoir before the sponges start
to drip again.

Figure 4. Control valve
Source: Club Conseil Bleuet

Wild Blueberry Production Guide

2

21. Wick Applicator Calibration

APPLICATION
1. The contact herbicide used in the wick applicator is glyphosate. It is available under various commercial names and at
different concentrations. The dilution needed when mixing the herbicide is given in Table 1.

Table 1. How to dilute the herbicide1

Active ingredient
Glyphosate
Glyphosate
Glyphosate

Concentration

Dilution

360 g/L

1 part herbicide in 2.0 parts water

480 g/L

1 part herbicide in 3.0 parts water

540 g/L

1 part herbicide in 3.5 parts water

Always refer to the product label.
Source: Club Conseil Bleuet

1

2. Weeds that have already been treated are hard to distinguish from those that have not, so you should use a GPS or a foam
marker to help you keep track. Avoid backing up when you are applying herbicide, since the product could get on the
wheels and subsequently harm the blueberry plants.
3. For treatment to have the most effect, apply herbicide during the growing season, in the months of July and August. Two
treatments, 3 to 5 days apart, will give better results, letting the product dry between passings. Application will be even
more effective if the second passing is perpendicular to the first. Repeat when needed during the same growing season.
4. Open the valves, and as you proceed, make sure the level of liquid in the transparent pipes remains as constant as
possible during treatment. It should not be over the maximum fill line. To have a sufficient reserve of liquid in the pipes,
the level of product in the reservoir should be a good twenty centimetres over the control valves; don’t let it get down
to the level of the chassis. When passing through areas where there are no weeds, close the main supply valve to prevent
any dripping onto blueberry plants.
Since the terrain may be uneven in places, adjust your speed of progress to ensure that the weeds get enough herbicide on
them.

STORAGE
1. Between uses, store the wick applicator appropriately. It should be kept under shelter, either in a shed or covered by an
opaque tarpaulin. This will avoid product losses due to leaching or evaporation, as well as damage to the sponges from
ultraviolet rays.
2. For the last application of the year, try to prepare exactly the amount of mix you’ll need to avoid having a lot left over.
After the application, fill the reservoir with water and empty in the field as if doing a normal treatment, then do the same
a second time. Next, the transparent tubes must be drained of all liquid and disassembled for storage. Over the winter,
it’s best to store the wick applicator in a shed. If it must be left outside, cover the sponges with an opaque tarpaulin and
take the necessary precautions so the machinery won’t be damaged by snow and ice.

3
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22. Granular Spreader Calibration
Proper calibration of the spreader involves the following steps:

CALCULATING SPEED OF PROGRESS (S – KM/H)
Calculate the speed of progress using the following steps:
1. Measure and stake off a distance of 50 m in the field to be treated.
2. Choose the gear ratio and motor speed.
3. Start the spreader motor a few metres before the first stake, to stabilize motor speed. Make at least two runs, then
calculate the average time in seconds to cover the test distance.
4. Write the results in Table 1.

Table 1. Speed of progress

Tractor (model)
Motor speed
Gear ratio
Average time (sec)
Distance (m)
Speed (S – km/h)
Average

Test 1

Test 2

Test 3

Test 4

50

50

50

50

Source: Club Conseil Bleuet

CALCULATING AVERAGE FLOW (F – KG/MIN)
Table 2. Data for calculating the average flow

1. Pour granules into the spreader, and with the tractor
not moving, run the spreader at the motor speed chosen
previously.

Weight (kg)
Test 1
Test 2
Test 3
Test 4
Total
Average

2. For 60 seconds, collect the granules leaving the spreader
into a large bag.
3. Zero the balance and weigh the contents of the bag using
a suitable container.
4. Repeat the previous steps at least twice, then calculate
the average, writing the results in Table 2.
5. If the spreader is equipped with an auger (Figure 1), you
should remove it for safety reasons during this operation.

Source : Club Conseil Bleuet

1
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MEASURE THE REAL OPERATING WIDTH
1. Pour granules into the spreader and run the tractor at the
motor speed chosen previously.
2. For a rotary spreader (Figure 2), balance the blades on
both sides (Figure 3). The quantity of granules leaving
each side must be identical.
3. For other spreaders, remember to put the auger back in
place.
4. Pass the spreader over a large canvas, and measure the
operating width from the granules left behind.

Figure 1. Spreader with an auger
Source: Club Conseil Bleuet

Figure 2. Rotary spreader

Figure 3. Adjusting the blades

Source: Club Conseil Bleuet

Source: Club Conseil Bleuet

COVERAGE RATE
Granular spreaders do not provide uniform application over the entire operating width. For this reason you should use
overlapping application patterns to obtain uniform coverage throughout the field. (Figure 4). Coverage rates can vary
significantly from spreader to spreader. For certain models the coverage rate can be obtained from the manufacturer or the
user guide. If not, you can figure it out from the granules left on the canvas when you measured the operating width.

Figure 4. Overlapping application patterns
Source: Stéphanie Claveau
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CALCULATING NUMBER OF METRES TRAVELLED IN 60 SECONDS
The number of metres travelled in 60 seconds is obtained by taking the speed of progress obtained previously and multiplying
by 16.66. Write your data in Table 3.

Table 3. Data for calculating the number of metres travelled in 60 seconds

Type of spreader
Coverage rate (%)
Test time (sec)
Number of metres = speed (km/h) x 16.66

Test 1

Test 2

60

60

Source: Club Conseil Bleuet

CALCULATING THE AREA (m2) COVERED IN 60 SECONDS
Take the number of metres travelled in 60 seconds and
multiply by the operating width. This gives you the area
covered. See Figure 5 for examples of coverage rates.

CALCULATING THE APPLICATION DOSAGE (KG/HA)
To calculate the application dosage, take the average flow
(F) obtained previously, multiply by 10 000 m2 (1 ha) and
divide by the area to cover:
F (kg/min) x 10 000 m2 (1 ha) =

kg/ha

2

Area (m )

VALIDATING THE DOSAGE RESULT
1. Measure off 1 ha in the field.
2. Load the spreader with the quantity of granules needed
(according to your calculations) to cover 1 ha.

Figure 5. Examples of coverage rates
Source: Stéphanie Claveau

3. Spread over the measured hectare, checking to see if the
spreader empties too soon or is not empty at the end.

Note: If there are significant variations in the results when attempting to calculate dosage, there is a problem with the
equipment. In that event, it is strongly recommended that the faulty equipment not be used for any application of pesticides
or fertilizers.
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23. Valmar Calibration
INTRODUCTION
The Valmar is a pneumatic granular spreader. Using air boom technology to distribute granular product with great
uniformity, it is highly efficient for both pesticides and fertilizer. Its advantages include little or no pesticide drift, far more
uniform application than other granular spreaders, great reliability, and a rate of flow that is independent of speed of travel.

PARTS OF THE MACHINE
1. Application dosage is varied using the gearbox (Figures 1a and 1b). Choose the appropriate setting as indicated on the
chart provided with the machine (see the operator’s manual).
2. Make sure the gear wheels are properly installed before performing calibration (Figure 2):
• when calibrating for fertilizer application, place the smaller of the two gears toward the front of the Valmar;
• when calibrating for pesticide application, place the larger of the two gears toward the front.
3. Use the stainless steel roller for calibrating and applying fertilizer, and the plastic roller for calibrating and applying
pesticides. Both rollers are provided with the machine (Figures 3a and 3b).
4. Use the air restrictor (Figure 4) when the plastic roller is installed.

Figure 1a. Gearbox

Source: Club Conseil Bleuet

Figure 3a. Stainless steel roller
Source: Club Conseil Bleuet

Figure 1b. Setting the gearbox

Figure 2. Gear wheel

Source: Club Conseil Bleuet

Source: Club Conseil Bleuet

Figure 3b. Plastic roller

Figure 4. Air restrictor

Source: Club Conseil Bleuet

Source: Club Conseil Bleuet
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EQUIPMENT NEEDED
The following equipment is needed for calibration:
• two flags or stakes;
• a measuring tape;
• a calculator;
• a scale;
• large container (a bag or box);
• the operator’s manual.

CALIBRATION METHOD
When calibrating for the application of pesticides, one should only use
granules that contain no herbicide (i.e. blanks). Blanks for PRONONE® can
be obtained from your herbicide supplier. To calibrate for the application of
fertilizers, the producer must have on hand all of the formulations that will
be spread in the field. This is because different fertilizers can have different
densities, requiring slightly different settings when calibrating.
1. Measure off 104 m between two flags, and advance the Valmar while
counting the number of turns made by the calibration crank (Figure 5). The
speed of travel doesn’t matter, since the application dosage is not correlated
to speed.
2. Stop the tractor and use a container to collect product (or herbicide blanks)
that normally would be propelled into one of the booms. Instead of
collecting it from the boom, remove the metal plate under the rollers and
collect from there.

Figure 5. Calibration crank
Source: Club Conseil Bleuet

3. Manually, turn the crank the same number of turns as were counted in step 1.
4. After first zeroing the scale, weigh the product collected. The weight obtained represents half what is needed for full
spreading width, since the Valmar is equipped with two booms.
5. Observe the uniformity of the application pattern.

CALCULATING APPLICATION DOSAGE
6 m (width of one boom) x 104 m distance = 624 m2
Weight in kg x 10 000 m2 (one hectare) = application dosage in kg/ha
624 m2
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24. Dealing with the Issue of Hexazinone Use
in Blueberry Fields
BACKGROUND
Hexazinone is the active ingredient in a herbicide sold commercially under the names of VELPAR® and PRONONE®,
which are registered trademarks of DuPont. Hexazinone is the principal herbicide used in developing and maintaining
blueberry fields in Québec. In use since the mid-1980s, it is one of the foremost tools that have enabled producers to achieve
significant increases in the productivity of their farms.

PROBLEM
Though it is very effective, the product’s characteristics are highly conducive to it contaminating groundwater. In effect,
hexazinone is very water-soluble, has great mobility in the soil and degrades slowly in the environment. As well, the sandy
texture of the soils where blueberry fields are developed facilitates the leaching of hexazinone toward the groundwater.
In 2001, the Direction régionale de la santé publique (Saguenay–Lac-Saint-Jean) was informed of the presence of hexazinone
in watercourses, lakes and wells for drinking water located near certain blueberry fields. Accordingly, it issued a precautionary
advisory urging that hexazinone levels be reduced to the detection limit in water, i.e. 0.1 µg/L.
In 2002, the Ministère de l’Environnement du Québec sampled 25 water supply intakes located in the vicinity of blueberry
fields in Saguenay–Lac-Saint-Jean. The results revealed that 40% of the sample water intakes contained hexazinone herbicide
(0 to 6.7 µg/L). However, the concentrations found in 2002, like those observed today (0 to 20 µg/L) were well below the
recommended guidance values for drinking water based on existing toxicological data (400 and 500 µg/L).
In 2007, the Ministère de l’Environnement, du Développement durable et des Parcs conducted a hexazinone sampling
campaign in six tributaries of Lac Saint-Jean. Trace amounts of the herbicide were found, but at concentrations far below
the guidance value of 30 µg/L calculated for aquatic species.

EVALUATING THE PROBLEM
According to a report released in March 2004 by the Institut national de santé publique du Québec (INSPQ), Présence
d’hexazinone dans l’eau de consommation au Saguenay–Lac-Saint-Jean - Toxicité de l’herbicide et appréciation des risques pour la
santé humaine, current levels of hexazinone bear little likelihood of presenting any risk to people’s health. However, the
report recognizes the importance of encouraging concrete and effective measures toward the collective goal of reducing,
and ultimately eliminating, the presence of this herbicide in public water supplies.
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DEALING WITH THE ISSUE
MAPAQ (through the Direction régionale du Saguenay–Lac-Saint-Jean) has promoted the adoption of cultural practices to
reduce the application of hexazinone. It supports a number of partners in projects to develop concrete measures toward
this end. From 2003 to 2008 a follow-up committee comprised of an array of stakeholders (MAPAQ, MDDEP, MRNF, MRC,
SPBQ, UPA, RPLB, Agrinova and ADRLSSSS) worked together to propose and launch a variety of initiatives to reduce the
herbicide’s presence in aquifers. The following measures were taken:
• sampling was performed to monitor changes in the presence of hexazinone in groundwater, using forty piezometers
installed by the MRCs of Lac-Saint-Jean-Est and Maria-Chapdelaine. The MRCs also carried out a characterization of
every blueberry field;
• in March 2004 a report was published by the INSPQ evaluating the toxicity of hexazinone and its risks to human health.
The report proposed a guidance value of 400 µg/L for drinking water;
• in April 2005 Health Canada established a guidance value of 500 µg/L for hexazinone in drinking water;
• experimental and pilot projects in wild blueberry production in Saguenay–Lac-Saint-Jean included a component aimed
at reducing the application of herbicides (execution: Agrinova, 2005-2008);
• in March 2006 a handbook of recommendations was produced on developing protective riparian strips in blueberry
fields (MAPAQ, Club Conseil Bleuet and the MRCs of Lac-Saint-Jean-Est and Maria-Chapdelaine);
• in 2006 a project was launched on the development and maintenance of blueberry fields using glyphosate as an
alternative to hexazinone (execution: MAPAQ and Agrinova, 2006-2008);
• MAPAQ disseminated information to producers at field days, annual information days, a national conference, etc.
Further initiatives in the same direction have included:
• a project launched in 2008 on developing and maintaining blueberry fields without hexazinone herbicide (execution:
MAPAQ, Agrinova, Club Conseil Bleuet and La Ferme des Chutes Inc.);
• a meeting held in Baie-Comeau in January 2009 to raise awareness and build cooperation on the real impact of hexazinone
herbicide and how to use it rationally (MAPAQ, MDDEP, INSPQ and MRNF).
MAPAQ considers that by dealing with the issue in this manner, responsible organizations will, in the
medium term, achieve the objective of significantly reducing hexazinone applications in blueberry fields,
with a consequent reduction of its presence in the environment.
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25. Best Practices for Hexazinone Use
in Blueberry Fields
INTRODUCTION
Hexazinone herbicide, sold under the trademarked names of VELPAR® and PRONONE®, is used routinely in blueberry
fields. It is highly effective against a broad spectrum of weeds. However, the characteristics of this product result in it having
a certain amount of risk to the environment, because it is easily transported through the soil by precipitation and can end
up as a contaminant in groundwater.
The potential for hexazinone contamination is a reality that must be taken seriously. In managing their blueberry fields,
producers can adjust their cultural practices to reduce this risk. The main areas requiring precautions are presented here,
with a number of recommendations.
First, to grasp the significance of the recommendations below, two phenomena must be understood: surface runoff and
leaching. Both can result in a displacement of pesticides toward watercourses, but they do so in different ways. After a rain,
surface runoff is the portion of precipitation that runs along the surface without filtering into the soil. Leaching is the
process by which water dissolves and transports soluble materials as it percolates through the soil.

SEPARATION DISTANCES
• Respect the recommended separation distances for storing, preparing and applying hexazinone.

Table 1. Separation distance for hexazinone*

Preparation and
storage

Hexazinone
application

50 m

50 m

-

1m

Intake facilities for bottled water
Intakes for waterwork systems (flow > 75 m³/d)

100 m

100 m

Surface wells for human consumption, and underground wells

50 m

50 m

Object to be protected
Watercourses, water bodies or wet zones
Ditches

* The Government of Canada’s Pest Management Regulatory Agency has imposed a modification to the label for VELPAR® DF herbicide concerning the buffer zone for sensitive freshwater habitats (in
force since September 9, 2010). See the product label for details.
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SPRAYER
• Calibrate the sprayer or spreader early in the spring, and verify regularly if used over large areas.
• Maintain and store the sprayer appropriately.
• Ideally, use a sprayer equipped with an injection system. Such sprayers have separate recipients for water and herbicide,
so mixing takes place at the nozzles. This lets the producer start and finish work with clean water and undiluted herbicide
When filling the sprayer, it is important to avoid spills and any contamination of the water source.
• Take water to the sprayer, rather than the other way around, for example by using a water tank. Filling and mixing are
best done on a platform that is impervious to spills.
• Use an anti-backflow device or other system to prevent herbicide from backing up into the water source. As an extra
preventive measure when filling, keep the end of the hose out of the water in the tank.
• To prevent spills, do not overfill sprayers.

DISPOSAL OF HERBICIDE WASTE
Inappropriate disposal of herbicide waste can result in the local contamination of surface or ground water:
• Always follow the directions on the product label.
• Know the size of the area to be treated and only mix as much as you need.
• Do not throw away unused VELPAR® or PRONONE® mix. After spraying with VELPAR®, dilute the remaining mix with
a good quantity of water, then apply to the field

APPLYING THE PRODUCT
Applying herbicide at stronger than recommended dosage can damage the crop and waste money, while increasing the risk
of contaminating groundwater.
• Check regularly to ensure that distribution is uniform.
• Use foam markers or a GPS system to avoid overlapping application.
• Never exceed the recommended dosage.
• According to the manufacturer, DuPont, chemical fertilizers should not be allowed to contact hexazinone herbicides
(VELPAR® and PRONONE®). For this reason, after a treatment with hexazinone you should allow for a waiting period
of 5 to 7 days before applying fertilizer.
• Herbicide application should be done as close as possible to when plants are emerging. Since weeds are actively growing
during this period, this increases the amount of herbicide they will absorb. It is also less likely that the soil will be
saturated with water.

WEATHER CONDITIONS
The weather conditions before, during and after hexazinone application are an important factor in the risk of contaminating
surface and groundwater.
• Do not apply hexazinone on frozen or saturated ground, since the potential for surface runoff is greater and the treatment
would be much less effective.
• Do not apply hexazinone if heavy rains are expected, since there is a greater risk of leaching and of losses in surface
runoff.

BUFFER ZONES OF VEGETATION ALONG WATERCOURSES
Without a buffer zone of vegetation, watercourses bear a greater risk of contamination due to surface runoff containing
hexazinone.
• Leave a border of vegetation between the fields and any body of water. Such borders act as filters, reducing the amount
of chemical compounds that can get into sensitive areas. The wider they are, the more effective the filtering effect.
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SPRAYING ON SLOPES AND AREAS AT RISK
Spraying on slopes, bare spots and rocky outcrops can increase surface runoff and the leaching of hexazinone.
• Steep slopes are subject to erosion. Herbicide is lost with eroded soil particles, and if herbicide accumulates at the bottom
of the slope there is a greater potential for local contamination of groundwater. A similar situation can occur on rugged
terrain with numerous hollows. To counter the problem, leave a buffer zone of vegetation at the bottom of steep slopes
to provide a filter.
• Avoid applying the product in areas with moderate to steep slopes.
• Do not spray bare spots or wherever there is no vegetation to absorb the herbicide. In such conditions the risk of
groundwater contamination is much higher, particularly on sandy soils and sandy loams with little organic matter.
Spraying such ground is also a waste of money.
• Do not apply hexazinone over rocky outcrops, because cracks in the rock can lead directly to the groundwater.

DRIFT DURING APPLICATION
Herbicide drift during application can result in contaminated surface water, as well as being a waste of money. The following
tips can help you eliminate this problem.
• Spray early in the morning or in the evening, when the wind is usually gentle.

Table 2. Wind speed and spraying

Wind speed at boom height1

Visible signs

Spraying

Less than 3.0 km/h

Leaves in trees barely moving.

Do not spray.

3.0 to 6.5 km/h

Leaves moving, you can feel the breeze on your face.

Ideal conditions.

6.5 to 9.5 km/h

Leaves and stems in constant movement.

Do not apply herbicides.

Over 9.5 km/h

Small branches moving, paper lifted by the wind.

Do not spray.

Wind speed at the height of the boom represents 50% of its speed at a height of 10 m. Information provided by Environment Canada.
Source: MAPAQ and ITA, 1998

1

• To keep the spraying boom low to the ground, use nozzles that have an angle of 110°, as opposed to those with an 80°
angle.
• Since fine droplets are highly susceptible to drift, never spray at pressures greater than 276 kPa (40 psi). Nozzles can be
obtained that give a uniform distribution of large droplets at pressures as low as 103 kPa (15 psi). Select the combination
of pressure and nozzles that produces droplets with a diameter of “Coarse” as classified by the American Society of
Agricultural Engineers (ASAE).
• Especially in larger fields, plant windbreaks to reduce wind speed and create physical barriers to drift.

3

Wild Blueberry Production Guide

25. Best Practices for Hexazinone Use in Blueberry Fields

LOCAL APPLICATION
Systematic spraying of the entire area of a field merely increases the risk of contaminating surface and groundwater.
• Scout your fields to determine the exact location and type of weeds to be controlled. Often, only certain parts of a field
really need herbicide treatment. Some weeds are immune to hexazinone herbicide, so be sure you have identified which
species are present.

PROTECTING TERRESTRIAL HABITATS
Sensitive terrestrial habitats can be harmed by hexazinone herbicides.
• Respect a buffer zone of 5 m between the point of application and, downwind, the nearest edge of a sensitive terrestrial
habitat (e.g. pastures, woodlots, windbreaks, hedges, brush, riparian areas).

REPEATED USE OF HEXAZINONE
Continual use of hexazinone increases the risk of contaminating surface and groundwater.
• Use glyphosate with a contact applicator such as the Super-Sponge to destroy weeds that are taller than the blueberries.
• If possible, use a registered herbicide other than hexazinone to control weeds.
• Spread a mulch over bare spots to encourage the propagation of blueberry plants and give them a competitive edge over
weeds.
• Reduce competition from certain weeds by destroying them manually (pruning or pulling).
• If the weed population is not so great as to reduce yields or interfere with harvesting, it makes better economic and
environmental sense to just leave the weeds alone.

ADDITIONAL RECOMMENDATIONS
• Identify wells and protect them properly from surface contamination. Permanently close any wells that are not being
used.
• For the sake of harmonious cohabitation, let your neighbours know that all necessary precautions are being taken in
your use of herbicides.
• Respect provincial and federal regulations on herbicide use.
• Read and follow the directions on the product label.
• Obtain a Farmer’s Certificate for the Application of Pesticides.
• Keep a record of the phytosanitary measures taken in each field.
• Promote good practices for hexazinone management.

Wild Blueberry Production Guide

4

25. Best Practices for Hexazinone Use in Blueberry Fields

COMPLEMENTARY LEAFLETS
20. Sprayer Calibration
58. Environmental and Regulatory Requirements for Operating a Blueberry Field

TEXT ADAPTED FROM
McCully, K., G. Chiasson, K. Jensen, G. Sampson, R. Gordon, K. Browne and M. Bolden. 1996.
Best Management Practices for VelparTM/Pronone 10GTM. New Brunswick Department of Agriculture,
Aquaculture and Fisheries. [Online]. www.gnb.ca/0171/10/0171100021-e.asp (Page consulted
on September 15, 2010).

OTHER REFERENCES USED
MAPAQ and ITA. 1998. Pulvérisateur à rampe, description, réglage, étalonnage. Training Guide. 1130 pp.
Pest Management Regulatory Agency. 2009. Re-evaluation Decision RVD2009-08, Hexazinone. Health Canada. 31 pp.

PROJECT COORDINATION

PUBLISHING

Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

Chantale Ferland, M.Sc., Publishing Project Officer, CRAAQ,
Québec

Management

Lyne Lauzon, Publications Coordinator, CRAAQ, Québec

ADAPTATION
Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

TRANSLATION

Management

Rod Willmot, M.A.

Marie-Eve Moreau, Agronomist, Consultant, Club Conseil
Bleuet, Dolbeau-Mistassini

LAYOUT AND GRAPHIC DESIGN

Véronique Moreau, Agronomist, Coordinator, Club Conseil
Bleuet, Dolbeau-Mistassini

Sylvie Robitaille, Computer Graphics Technician, CRAAQ,
Québec

PRODUCED BY

FUNDED BY
Association
des producteurs
de bleuets de
la Côte-Nord
5

Wild Blueberry Production Guide

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

26. Pollinating Wild Blueberries
BLUEBERRY FLOWERING
The onset of flowering in the blueberry varies from clone to clone (the definition of a clone is given in Leaflet 5, Growth
and Development of the Wild Blueberry). Within a clone, flowering begins at the same time on every stem. The floral buds
lowest on the stem open first, followed in succession by those that are higher, all the way to the tip. On average, a stem will
have 5 or 6 floral buds, each one containing at least 5 flowers.
This progression in blooming is further extended by the fact that different clones begin the process at different times, so
that the field as a whole will be in bloom for around three weeks. The risk of damage at any one time, due to frost, drought,
or heavy winds impeding the activities of insect pollinators, is thereby reduced. A flower is receptive to pollination for
around 5 to 8 days, though weather conditions may cut things short, for example if wind damage makes the flowers drop.
For optimal pollination a sufficient number of insect pollinators must be present throughout this period.

POLLINATION PROCESS
Insect pollinators are responsible for 91% of blueberry pollination, the rest being accomplished by gravity and wind. The
flower of the blueberry plant, which is shaped like a hanging bell with a slightly narrowed throat (Figure 1), has evolved for
pollination by an active vector such as an insect.
The process of pollination begins with the transfer of pollen. When an insect visits a flower, some of the pollen produced
by the flower’s anthers (male part) ends up on the insect’s body. At the next flower it visits, some of that pollen will then
end up on the flower’s stigma (female part). After arriving on the stigma, the pollen grain germinates, forming a pollen tube
that grows down the style to fertilize an ovule, producing a seed. It takes several viable seeds for a good blueberry to form,
so in each flower the same process has to happen several times over.

POLLINATION AND YIELD
Generally speaking, a small blueberry contains fewer than 8 viable seeds, while an average blueberry has 10 to 15, and a
large blueberry 16 to 18. Each fruit should contain at least 6 to 10 viable seeds. Below that number, the fruits are very small
and may drop prematurely. For each additional seed the fruit will be 5% heavier and mature half a day sooner.
Thus, the development of each blueberry depends on the
number of viable seeds it contains. The more viable seeds,
the larger the fruit, and the greater its resistance to heat
and water stress. In poor growing conditions, fruits with
few viable seeds will remain small and may abort or drop.
Any measures to increase the proportion of viable seeds per
fruit will therefore make for better yield. The rate of fruit
set is equivalent to the proportion of flowers that produce a
fruit after fertilization.

INSECT POLLINATORS
The insects known to be blueberry pollinators are primarily
in the Hymenoptera order and the superfamily Apoidea;
they include native pollinators, bumblebees, alfalfa
leafcutter bees and the domestic bee (honeybees).
In large blueberry fields, native insect pollinators are mostly
present around the edges of fields and near windbreaks
or wooded areas. Their numbers must therefore be
supplemented with introduced pollinators such as domestic
bees, bumblebees or alfalfa leafcutter bees.

Figure 1. The blueberry flower and its parts
Source: Stéphanie Claveau
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Factors affecting pollination
Fruit set is affected by:
• the number of insect pollinators;
• the time of day (pollinators are most active in the morning and afternoon);
• the density of flowers in the field;
• the species of pollinators present and their respective effectiveness:
• the quantity and quality of pollen deposited varies among different species of insect;
• the blooming period has to match the pollinator’s stage of development;
• the number of visits per minute varies among different species;
• the blueberry flower is most effectively pollinated by insects with certain morphological features. For example, longtongued insects are better adapted to its shape;
• pollen foragers like the bumblebee, adult female alfalfa leafcutters, and many native pollinators, are up to six times
more effective than nectar foragers like honeybees and male and immature female alfalfa leafcutter bees;
• many native pollinators only fly short distances, making them more inclined to stay in the immediate area of the
crop. The same goes for alfalfa leafcutters, which generally fly no more than 120 m from the nest, concentrating
activity within 60 and 90 m. In contrast, honeybees may fly up to 6 km from the hive. When ample resources are
present however, the honeybee’s foraging range is rarely more than 2 to 3 km from the hive;
• weather conditions:
• warmer temperatures shorten the period when flowers are receptive;
• cold temperatures restrain the activities of insect pollinators, as well as the development of the pollen tube;
• wet weather also hampers the work of insects, and can cause pollen grains to burst or fall from the stigma;
• strong winds make it hard for pollinators to get around;
• frost during the blooming period can destroy both style and ovary, preventing pollen transfer;
• genetic factors of the flower:
• in general, blueberries must be cross-pollinated by different clones in order to set fruit. Clone distribution around the
field, as well as insect behaviour (movement patterns when foraging) will therefore have an impact on pollination;
• 5% of wild blueberry plants are male-sterile, i.e. have no stamens and produce no pollen;
• nearly 45% produce little or no pollen;
• different blueberry species are incompatible (angustifolium and myrtilloides being the two most common). When
present in the same field, cross-pollination between them can produce fruit that is smaller or simply aborts.

IMPROVING POLLINATION SUSTAINABLY
Pollination is the most important step for the production of fruit. Considering all the factors that can interfere with
this process, the best way to ensure that a sufficient number of compatible pollen grains are deposited on stigmas, and
subsequently fertilize ovules, is to improve the rate of pollen transfer. Therefore, the number of pollinators in the field,
both native and managed, is of crucial importance in overcoming the genetic and climatic factors that can negatively
effect pollination. Having strong numbers of good pollinators will ensure that acceptable rates of pollination and fruit set
are achieved within a short period of time. This is particularly important for a crop like blueberries, where whole fields are
in bloom simultaneously. It must also be understood that while native pollinators may be able to do much of the work
in small blueberry fields, in large fields their numbers are simply inadequate. They must therefore be supplemented by
managed pollinators.
The following principles are a guide to sustainable pollination in blueberry fields:
• certain pesticides, especially insecticides, can harm both native and managed pollinators (domestic bees, bumblebees
and alfalfa leafcutter bees) if used during the blooming period, when these insects are active. It is crucial to choose
products that will affect them the least and follow the guidelines on the pesticide label;
• burning can reduce populations of native pollinators. It should only be done once in every three rotations, carefully
controlling heat intensity;
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• windbreaks and shelterbelts can lower windspeed in the field, making life easier for pollinators. For native pollinators
they also provide nesting sites as well as food during the rest of the season, keeping them near to the blueberry field;
• use a good variety of both native and managed pollinators (domestic bees, bumblebees and alfalfa leafcutter bees); they
will complement each other and the crop will benefit;
• native insect pollinators complete the work of managed pollinators, reducing producers’ dependence on the latter. For
this reason, it is strongly recommended to take a variety of measures to encourage the presence of native pollinators.
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27. Foraging Patches to Attract Native Pollinators
INTRODUCTION
A study conducted in Saguenay–Lac-Saint-Jean revealed that some forty species of native insect pollinators were involved in
blueberry pollination. Producers are becoming more and more interested in this “free pollination service”, and are looking
for ways to attract such insects and retain them in their blueberry fields. Setting up foraging patches is an excellent way to
achieve this goal.
In trials performed in Saguenay–Lac-Saint-Jean in 2008, the effect of a foraging patch was measured in terms of the average
weight of blueberries within a radius of 100 m from the patch.
Blueberry fields with large areas under crop and no patches of trees would derive the greatest benefit from the addition of
foraging patches. In effect, higher numbers of native pollinators, and better pollination, are observed not only in small
blueberry fields, but in large fields that have patches of forest.

SITE SELECTION
The choice of location for putting in a foraging patch depends on the natural features of the field.
• Near a watercourse: excellent potential, since pollinators will also have a nearby source of water. A great way to use the
riparian strip.
• In a windbreak or air outlet: a foraging patch in this kind of location will require preparation of the soil, to prevent it
from being colonized by blueberry plants or lambkill (Kalmia angustifolia).
• On a former road or a bare spot: possible, but good preparation of the soil is necessary.

SITE PREPARATION
Preparing the ground is crucial for the successful creation of a foraging patch.
The first year, soil cultivation is done (decompacting, harrowing), followed by incorporating organic matter (wood chips,
straw, compost, manure, etc.). These inputs will have the best effect if completely composted before being introduced.
To increase pH and prevent the patch from being colonized by blueberries and lambkill, agricultural lime should also be
incorporated into the soil. Then a groundcover can be sown, using a companion crop such as oats. A legume such as clover
will flower in the first year, fixing nitrogen from the air and improving soil fertility.
In the second year, turn the groundcover under and put in a selection of plants.
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PLANT SELECTION
Table 1. Species for a foraging patch and their blooming periods

When developing a foraging patch, the goal is to assemble
different species of plants that will come into bloom one
after the other over the course of a season. Table 1 presents
a number of suitable species with their respective blooming
periods.
Flowering species that are naturally present in windbreaks
and surrounding forest should definitely be kept. You could
even consider including them in your choice of species
for planting in the foraging patch, with an eye to filling
out the sequence of blooming periods. Diversity is of great
importance in maintaining multiple species of pollinators.
If you use domestic bees, avoid any plants that bloom at
the same time as the blueberry, as the bees will prefer them
because they produce more nectar.
Other species of plants to avoid, or use carefully, are those
that could colonize the field and interfere with production.
For example, plants that multiply by rhizomes or tend to
cover the ground should be separated from the blueberry
field by a road or firebreak. Plants that may spread via windblown seed should only be chosen if they can be controlled
effectively, whether with herbicide or some other means.

Source: Agrinova

All of these caveats are taken into account in the list of
suggested species above, which have given good results in
trials conducted in blueberry fields. They are also easy to
plant and hardy in rough weather (Figures 1a and 1b).

Figure 1a. Artificial foraging patch

Figure 1b. Natural foraging patch

Source: MAPAQ
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PLANTING AND MAINTENANCE
Planting should be done early in spring when the soil is still moist. Saplings or potted plants can be used.
To encourage the development of desirable species, and discourage those that are undesirable, it is very important to
control weeds in the year planting is done. This can be accomplished with a 10 cm layer of mulch or with spot applications
of herbicide. Immediately after planting, and later during dry periods, the plants must be watered until they are established.
Weed control should continue in subsequent years, with pulling out of undesirable species, local herbicide applications or
additional mulch. However, any desirable flowering species that move into the patch naturally should be protected. After
a year or two the patch can be replenished with further planting if necessary.
After a few years a biological equilibrium will set in, making it unnecessary to maintain the patch to the same extent.

COST AND FEASIBILITY
A foraging patch composed of plants that are allowed to develop naturally will need very little financial outlay, and the
work required will be limited to suppressing undesirable species and perhaps replenishing with desirable plants.
In the case of an artificial patch, the cost of developing a 400 m2 foraging patch with good density and good species
diversity is estimated at around $5000. The following table breaks this down.

Table 2. Cost of supplies for a 400 m2 foraging patch added to a blueberry field

Expenses

Detail1
YEAR 1: SOIL PREPARATION

For 400 m2

Plants (groundcover)
Compost
Agricultural lime
Rototiller rental

1.8 g/m2 x 400 m2 = 0.720 g x $10/kg
$6/bag of 35 L x 6 bags
$9.18/bag of 15 kg x 3 bags
$50/day

$7
$36
$28
$50
$121

TOTAL YEAR 1
YEAR 2: PLANTS
Plants (saplings)
Mulch
Rototiller rental

$12.60/m2 x 400 m2
250 t/ha x 0.04 ha x $7/t
$50/day

TOTAL YEAR 2

$5040
$70
$50
$5160

YEAR 3: MAINTENANCE
ROUND UP and “hockey-stick” applicator

2.5 L/ha x 0.04 ha x $9.80/L + applicator

TOTAL YEAR 3
GRAND TOTAL

$50
$50
$5331

2006 prices
Source: Agrinova

1

The time needed for planting and maintenance is estimated at around forty hours, spread out over the first three years.
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28. Determining Percent Fruit Set
INTRODUCTION
For any wild blueberry producer, knowing the percent fruit set of your fields can be a great advantage. It is crucial information
that tells you the percentage of blossoms that are producing fruit, the ideal being 40 to 50%. Potential yield depends on
many variables, including the number of blossoms, weather conditions, the incidence of disease, insects and weeds, soil
fertility and the effectiveness of pollination.

APPLICATION
Knowing the rate of fruit set in a blueberry field can help you identify any problems that are limiting your results. Here are
two examples.
Example 1: A field with a low density of blueberry plants may have an above-average rate of fruit set, but low yields. This
means you should put a priority on increasing plant density, since the percent fruit set is already fine.
Example 2: A field with excellent plant density and profuse blossoms may have a below-average rate of fruit set, and again
low yields. Various measures could improve performance in this case, from controlling insects and diseases to improving
pollination and creating foraging patches for native pollinators.

METHOD
Determining percent fruit set is reliable and easy to do. For sampling to represent the field as a whole, you need to:
• sample 50 to 100 plants per 8 ha;
• sample randomly throughout the field, walking in a W back and forth from one side of the field to the other.
Collect data in the following manner:
1. Choose a stem at random and tie a brightly coloured string to the bottom of it for later in the season. Place a flag there
to mark the location, writing the sample number on the flag in indelible ink. Count the total number of blossoms on the
selected stem, including those that are open, those that aren’t open, and those that have lost their petals.
2. Shortly before harvest, when most of the fruits are ripe, perform this count a second time, returning to the locations
marked by the flags. At each stem selected previously, count the total number of fruits, leaving out any that are pinheadsize. Note this number beside the number of blossoms for that stem.
3. For each stem, calculate the percent fruit set as follows: divide the number of fruits by the number of blossoms, then
multiply by 100. Lastly, take the average for the entire field by adding up all the percents and dividing by the number
of stems.
If there are wide variations among different stems in the sample, increase the number of samples you take the following
year. Knowing each field’s percent fruit set lets you compare your fields to each other, offering potential insight as to the
performance of managed pollinators and any other measures taken.
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29. Managing Bee Hives in Wild Blueberry Fields
INTRODUCTION
For optimal pollination in a wild blueberry field, it is often necessary to introduce hives of honeybees. Getting the greatest
benefit from them requires knowledge and care. To start, the bee colonies must be in excellent condition (Figure 1) and
include an adequate number of worker bees and brood. Good management is also crucial with regard to factors like the
density of hives in the field, their location, when they are introduced, when they are removed, and protection from
predators.

HIVE DENSITY
There is extensive scientific literature on the impact of
domestic bees on pollination and yield in blueberry fields.
Many recommendations have been made about how many
hives to have in the field.
Hive density should be calculated on the basis of the
density of floral buds before the blooming period begins.
Recommendations range from 1.3 to more than 10 hives per
hectare. In practice, 2.5 to 7.5 hives/ha are used depending
on flower density and the specific characteristics of each
blueberry field. A field in which there are good numbers of
native insect pollinators (such as bumblebees) could make
do with fewer hives per hectare. In general though, when
the density of hives is high both the rate of fruit set and the
quality of the fruit will be superior.

LOCATION

Figure 1. Opaque brood indicates good hive condition
Source: Talusier Arbour LaSalle

Québec blueberry fields often cover several hundred
hectares, requiring the introduction of a large number of
hives. To maximize pollination, the hives must be well distributed, giving priority to locations that are protected from
prevailing winds. Proximity to a forest can provide such protection, but if the field is wider than 200 m it may be necessary
to locate hives in the open to avoid excessive foraging distances. If the field is often windy, a natural or artificial windbreak
such as a high snowfence can improve the situation.
When a blueberry field is near a location where other plants are blooming profusely at the same time as the blueberries,
the competing flowers may be much more attractive to the bees. In this situation the hives should be placed as far from the
competition as possible, to encourage the bees to forage in the blueberry field.
Wind is not always, or only, a negative factor. Bees use the wind-borne fragrance of blossoms as a source of information
about where to find food. It makes good sense to locate hives so that prevailing winds blow toward them. For example, if
the prevailing wind is from the west, the hives should be placed toward the east side of the field. In the first few days after
the hives are introduced, when the bees are exploring, it is particularly important to help the bees zero in on the area where
you want them to forage. Moreover, from the point of view of energy expenditure, it is better for a bee to fly light for the
upwind journey and have the wind at its back as it returns with a heavy load.
Hives should be located where they will stay dry, though proximity to a watercourse will ensure that they have a ready
source of water. Avoid swampy or low locations where the hives could be flooded in heavy rains. Wet places are conducive
to certain diseases of the brood, and the hive itself will deteriorate more quickly. In any case, since the hive location must
be accessible to a heavy truck, dry ground is obligatory.
It is critically important to ensure that the bees have easy access to good quality water. Blueberry fields are rather dry
environments, and natural watering points aren’t always nearby. If there is no good source of water within 500 m of a hive,
the situation must be remedied.
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For this purpose, a water tank about 1 meter wide can be placed near the hives. Bees need something to land on when
they drink, since otherwise they will drown. A wooden board left floating in the tank will do the job fine. Also, to avoid
contamination and ensure a constant supply, the water should be refreshed once or twice a week. The tank itself should be
placed in the field before the hives are introduced, so the bees will immediately get the habit of drinking there.
The distance between hives should be at least 2.5 to 3.0 m, and in a group of hives it is very important to alternate
the orientation of hive openings, to prevent the bees from drifting. Bees drifting from hive to hive can lead to discord,
negatively impacting the behaviour of the colonies and their foraging activities.

GROUPING
At first thought, you might suppose that for uniform coverage the hives should be equidistant throughout the field. This
would be impractical for the beekeeper, offering little advantage over arranging them in groups with a reasonable distance
between groups. Compared to most wild bees, the domestic bee has a considerable foraging range, so there is no need to set
out the hives one by one. Pollination studies have shown that groups of hives should be located about 200 to 300 m from
each other, since the most efficient foraging range is around 100 to 150 m from the hive. In practice, hive groups may be
up to 400 m apart, but beyond that distance the bees become less effective (Table 1).

Tableau 1. Size of hive groups related to hive density

Distance between groups
200 m
300 m
400 m

2.5 hives/ha

Number of hives per group
5.0 hives/ha

7.5 hives/ha

10
23
401

20
451
80

301
68
120

Maximum number of hives per group.
Source: Jocelyn Marceau, MAPAQ
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TIMING OF INTRODUCTION AND REMOVAL
The timing of when the hives are introduced and removed also has an impact on pollination. Strategically, everything
should be done to focus the bees’ attention on the blueberry crop. Bees are creatures of habit, developing a sort of loyalty
to flowers and locations they have visited already. In the first few days after arriving in the field, scout bees locate sources of
nectar that are near the hive; all the bees in the colony will subsequently forage at those places. But if the blueberries aren’t
yet in bloom or the density of flowers is insufficient, the scout bees will look elsewhere, leading the entire colony to forage
further away. This can significantly reduce the effectiveness of pollination.
For this reason, it is recommended that the hives not be introduced until the blueberry plants are in bloom, to avoid having
the bees become focused on other flowering species. As a rule of thumb, hives should be introduced into the field when
around 20% of the flowers are open. Since the blooming period extends over a relatively long period (± 20 days), you should
wait 3 to 4 days after the first flowers appear.
Once they are in the field, hives should be left there until the blooming period is completely over. Bees are known to reach
a high density toward the end, so it is good to leave the hives in place and get the benefit of their work during those last few
days. The flowers will be very well pollinated, ensuring that they produce good-sized fruits that mature in time for harvest.
Of equal importance with regard to timing, it is important that the producer and beekeeper be in agreement about any
application of pesticides, since the wrong product at the wrong time could poison the bees. This information, together
with the date of removal or how long the hives will remain in the field, should be included in the pollination contract (see
below).

Wild Blueberry Production Guide
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PROTECTING THE HIVES FROM PREDATORS
Several species of animals, such as skunks and bears, can
cause different degrees of damage to beehives. Blueberry
fields are often frequented by bears, which can devastate
an unprotected hive. Electric fencing with barbed wire is
the best way to keep this predator away (Figure 2). As a
general rule, the producer is responsible for warning the
beekeeper of any possible danger from predation, as well
as for paying compensation in the event of losses or
damage to the hives. This should be agreed on beforehand,
and the terms specified in the pollination contract. A
model contract for beekeepers and producers is provided
in the apiculture section of the Agri-Réseau website, at:
http://www.agrireseau.qc.ca/apiculture/documents/Contratpollinisation[1].pdf.

Figure 2. Permanent enclosure for protecting beehives from bears
Source: Club Conseil Bleuet
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30. Managing Native Pollinators
in Wild Blueberry Fields
INTRODUCTION
The best insects for pollinating the blueberry flower are found in the Hymenoptera order and the superfamily Apoidea; they
include native bees, bumblebees, alfalfa leafcutter bees and the domestic bee.
Before the wide-scale use of domestic bees (honeybees), blueberry fields were primarily pollinated by native insects.
Nowadays, with the intensification of production and the existence of very large blueberry fields, native pollinators are
generally too few in number to meet the needs of commercial blueberry producers. They are critically important, however,
because:
• they complement the work of managed pollinators;
• they reduce the dependence of producers on managed pollinators, which can be costly or hard to obtain;
• they improve biodiversity, for they include many different species, each with its own characteristics. For example, some
pollinators are less effective at pollen deposition but are active at low temperatures, while others are highly effective at
pollen deposition but are only active at warmer temperatures.

WHO ARE THEY?
In a study conducted from 2004 to 2008, some forty species of native insect pollinators were identified in the blueberry fields
of Saguenay–Lac-Saint-Jean (Agrinova, 2008). The most abundant species were in three main families: Apidae (Bombinae),
Halictidae and Andrenidae (Figures 1 to 3).

Figure 1. Native bumblebee (Apidae family)
Source: Ève-Catherine Desjardins, CRLB

Figure 2. Andrenid bee (Andrenidae family)
Source: Ève-Catherine Desjardins, CRLB
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Figure 3. Sweat bee (Halictidae family)
Source: Ève-Catherine Desjardins, CRLB
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EFFECTIVENESS OF NATIVE POLLINATORS
Native pollinators are very effective blueberry pollinators. Their body shape is compatible with that of the blueberry flower;
they have long tongues and are well-adapted to local meteorological conditions, all factors that give them an edge over
domestic bees. Their numbers are generally insufficient unfortunately, and vary from year to year. Studies have shown that
the greater effectiveness of native pollinators tends to be outweighed by the sheer abundance of domestic bees introduced
into the fields.

COMPETITION BETWEEN NATIVE POLLINATORS AND DOMESTIC BEES
Using multiple species simultaneously can compensate for the lower numbers of native pollinators, leading to better
pollination. Indeed, it has been shown that native bees often forage in the same areas of blueberry fields that have a high
concentration of hives, indicating that there is no real competition between the two types of pollinators, in the short term
at least. The presence of domestic bees may actually heighten the pollination value of other insects by intensifying their
foraging activities. In effect, the fact that domestic bees are using part of the floral resources present obliges the wild bees to
visit a greater number of flowers in the same field in order to meet their needs (Savoie and Oliviera, 1994).

ENCOURAGING THE PRESENCE OF NATIVE POLLINATORS
The needs of every insect pollinator are complex, but come down to three elements of major importance: food, nesting sites
and building materials for nests. A good way to encourage native pollinators is therefore to provide these elements in or
near the field. All it takes is to adjust certain management practices, incorporating a few simple, concrete actions to ensure
that nesting sites and sources of food are always available:
• wherever you can, protect native plants that bloom before and after the blueberry: around the edges of the field, in
windbreaks and shelterbelts, in riparian strips and alongside service buildings;
• avoid, restrict and carefully select pesticides in terms of toxicity, so as not to suppress beneficial insects and their habitat;
• avoid applying pesticides during the blooming period of the blueberry;
• since many insects nest in the ground, dunes and farm roadsides should not receive pesticide applications, nor should
the soil be disturbed by mowing too low and scraping over knolls;
• apply herbicides locally, to protect floral resources and nesting sites like windbreaks, uncultivated areas and woodlots;
• burn no more often than once in every three rotations, limiting the intensity of the burn so as not to destroy beneficial
insects and their habitat;
• around the edges or even within the blueberry field, leave little heaps of earth or sand along with organic debris, to
encourage nesting;
• set up foraging patches;
• install nest boxes.
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31. Using Alfalfa Leafcutter Bees to
Pollinate Wild Blueberries
INTRODUCTION
The alfalfa leafcutter bee (Megachile rotundata (F.)) is one of the few commercially managed pollinators other than the
domestic bee. It was first studied for use in pollinating wild blueberry fields in the early 1990s. As an alternative to the
honeybee, its value to blueberry producers lies in its commercial availability, its qualities as a pollinator and the existence
of proven management techniques. It can be used either alone or in combination with other commercial pollinators.
Alfalfa leafcutter bees (ALBs) are considered solitary bees, for unlike domestic bees they do not form true communities.
The female builds her nest alone, and alone provides it with food, whereas domestic bees nest in a hive and share the
various tasks. ALBs do however tolerate each other’s presence, and will nest close to their neighbours, readily using
prefabricated nests made of drilled wood or blocks of polystyrene. This characteristic has facilitated their domestication
and commercialization.
Like honeybees and bumblebees, ALBs can be rented for the pollination period. Rental service is flexible, and depending
on what equipment the producer owns, the latter may look after incubating the cocoons, conditioning the nests, even
extraction and storage over the winter. Total custom pollination is also available, including rental of the bees and all the
equipment needed. It is also feasible for blueberry producers to practise ALB beekeeping themselves. However, bee breeding
requires time, attention to detail, specialized equipment and specific technical knowledge.

POLLINATION
As pollinators, ALBs have the following characteristics:
• they begin flying when the temperature reaches 16.3 °C, and begin foraging at 16.8 °C, in calm, sunny weather;
• they have a high affinity to the blueberry flower, as shown by the high percentage of blueberry pollen (87%) found in
egg cells;
• they forage at an average of 8 flowers per minute for around 6 hours per day;
• they will forage up to 120 m from the nest, the optimal distance being 60 m.
The recommended quantity of ALBs depends on the field:
• 1 dome per 1.2 to 2.0 ha (3 to 5 acres);
• 10 000 live ALBs = 1 gal;
• 5.0 to 7.5 gal/ha (2 to 3 gal/acre);
• 10 gal per dome;
• 10 to 12 nesting blocks per dome.
Warm sunny days are ideal for conducting visual observations of ALBs working in the field.

MANAGING ALFALFA LEAFCUTTER BEES
Managing ALBs includes the following steps: initial purchase, incubation, release into the field, setting up domes and trays
in the field, reproduction, relocation, harvesting from the nests, conditioning and winter storage.

Initial purchase
Producers who want to raise ALBs themselves must make their initial acquisition of cocoons from Western Canada, where
the industry is well regulated. Health certificates are issued by the Canadian Leafcutter Bee Cocoon Testing Centre. Quality
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is an important factor to consider when purchasing. Cocoons of excellent quality have a ratio of 40% females (Figure 1) to
60% males (Figure 2), less than 2% infestation by parasites, no diseases (certified chalk-brood free) and at least 10 361 live
bees per kilogram of cocoons (4700 per pound). The price will depend on the quality of the cocoons and the harvest of
bees from the previous year. When the cocoons arrive they must immediately be stored at a temperature of 5 to 8 °C with
at least 50% relative humidity.

Figure 1. Female alfalfa leafcutter bee

Figure 2. Male alfalfa leafcutter bee

Source: Pierre-Patrick Fillion, Mégachiles Sauvages

Source: Pierre-Patrick Fillion, Mégachiles Sauvages

Incubation
A controlled-environment chamber is required for incubation. Its critical features include:
• ability to stay dark through the entire incubation period;
• ability to maintain a constant relative humidity (60-70%);
• ability to slowly reach, and then maintain, a constant temperature of 30 °C; and to lower its temperature to 11-15 °C;
• shelves for incubation trays;
• a ventilation system;
• an alarm to warn of temperature changes;
• black lights and water traps for monitoring parasite infestation.
In spring, trays of cocoons that have been stored at 5 °C are placed in the incubator, at a relative humidity of 60-70%. Over
2 to 3 days the temperature is gradually raised from 5 to 30 °C. When the temperature is 30 °C for one full day, that is Day
1 of the incubation calendar in Table 1.
The incubation technique gives breeders the flexibility to synchronize bee emergence with the start of the blueberry’s
blooming period. By following the incubation calendar (Table 1) you can predict and modify the insect’s speed of
development. To verify which day the ALBs have reached in their development, a few cocoons can be dissected. Note
that although the calendar is divided into “days”, the corresponding stage is not necessarily 24 hours long. When female
emergence peaks, the new generation is ready to be released into the field.

Release in the field
The ALBs are transported to the field in their incubation trays. The move must be done at night, ideally in a refrigerated
truck. This will prevent damage from occurring to their wings, because bees become active in response to light and warmth.
The bees should only be introduced into the field when the weather is good for foraging, since they will need to find food
very soon after release. A prolonged period without being able to feed themselves (one week after being released) will result
in many bees dying. The ideal time for releasing ALBs is when 5 to 10% of the blueberry flowers are open.
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Table 1. Incubation calendar pour ALBs

Day 1
Day 7
Day 8
Days 8-12
Day 10
Day 12
Day 13
Days 14-15
Days 14-22
Day 16
Days 18-19
Days 21-22
Days 23-24
Day 28

Cocoons containing larvae in the prepupal stage are placed in the incubator at a temperature of 30 °C and a relative
humidity of 60%.
To control parasites, dichlorvos strips (VAPONA) are placed in the incubator, using ¾ of a strip per 28 m3 (1000 ft3). If the
incubator is not full of cocoons, reduce that quantity.
The ALBs undergo their final moult into the pupal stage. At this stage they are particularly sensitive to changes in temperature
(do not let the incubator cool).
Parasites emerge. If there is enough VAPONA they will die in the trays, otherwise they should drown in the water traps set
under the UV lamps.
Pupae start to show pink eyes.
Eyes and back of the pupae darken.
Remove the VAPONA strips and air the incubator for 24-48 hours, while keeping the temperature at 30 °C.
Native leafcutter bees emerge that also used the tunnels for nesting.
At this point, the bees’ development can be slowed if necessary to synchronize their emergence with the start of blooming. This
is done by lowering the temperature in the trays (not just the air temperature) to 10-15 °C for several days. Research has
shown that this period can be extended up to Day 22, but most beekeepers are cautious about doing so.
The most advanced pupae, mostly males, are completely dark.
Males start emerging. Pay close attention to the temperature at this point, since bees generate heat and the incubator could
get too warm. ALBs are very sensitive to high temperatures.
Females start emerging. This is also the peak of emergence for the males, and the start of emergence for the second generation
of parasites.
Female emergence peaks. Release the bees into the field when 75% of females have emerged.
Emergence of adults is practically complete.

Source: Agrall et al., 1996

Installing domes and trays in the field
Domes (Figure 3) should be positioned in the field with their entrances facing south or south-east. This orientation ensures
maximum exposure to the light and warmth of the morning sun. Nesting blocks (Figure 4) are then installed inside the
domes.
Last of all, the incubation trays (Figure 4) are placed in the domes, well back from the entrance and raised off the ground, to
protect them from rain, predators, cold and moisture. After a few days, when the bees have left the trays, the latter should
be removed from the domes and taken away from the fields.

Figure 3. Dome for ALBs in a blueberry field

Figure 4. Nests and incubation trays in a dome

Source: Club Conseil Bleuet

Source: Club Conseil Bleuet
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Reproduction and pollination
The process of gathering pollen (Figure 5), and indirectly the process of pollination, begins after sexual maturation and
mating. At this point, each female selects a nesting tunnel (Figure 6). At the back of the tunnel she builds a thimble-shaped
cell using around 15 pieces of leaves. Soft and pliable, the oval leaf pieces are cut from various plants and cemented together
with saliva and leaf juices. She deposits in the cell a provision of pollen moistened with nectar. Then she lays an egg, before
sealing up the cell with 2 or 3 more leaf pieces. Subsequent cells will be added one after the other until the tunnel is full.
She then closes the tunnel with several more leaf pieces stuck solidly together. In ideal conditions, an ALB can produce 12
to 15 cells over the 40 to 60 days of her lifetime.

Egg

Egg cell

Nesting
tunnel
Tunnel plug

Figure 5. Foraging

Figure 6. Nesting tunnel and egg cell

Source: Pierre-Patrick Fillion, Mégachiles Sauvages

Source: Stéphanie Claveau

Relocating ALBs
When the blueberries have finished blooming, the ALBs will not yet have completed their biological cycle. As long as there
are other sources of food nearby, such as foraging patches or weeds at the edge of the field, they can complete their life cycle
in the blueberry field. The presence of foraging patches and other such areas will therefore increase their reproductive rate
and the harvest of cocoons for next year.
In the absence of other sources of food nearby, when just 10% of the blueberry flowers are left the ALBs should be relocated.
Like before, this move too must be done at night, but only after a sunny day. This will ensure that the females are back in
their nesting tunnels, not sheltering in the field due to a sudden change in the weather. The relocated domes should be
positioned so that their entrances face in the same direction as before, and the nesting blocks should be re-installed inside
them in the same order and the same arrangement.

Harvesting, conditioning and winter storage
Once the bees’ biological cycle is over, the nests are removed from the field and conditioned for three weeks at 20 °C, to
dry the cocoons and allow immature eggs to complete their development. Remove the nests sooner if one of the following
is observed: 1) emergence of a second generation of ALBs; 2) tunnels 75% full; or 3) larvae on the ground. After removal,
the cocoons are stripped from the nests and stored over the winter until spring, at a constant temperature of 5 to 8 °C and
a relative humidity of at least 50%.
When all goes well and weather conditions are favourable, the harvest of ALBs can represent 30 to 75% of the initial
population.

TEXT ADAPTED FROM
Argall, J., K. MacKenzie, S. Javorek and G. Chiasson. 1996. Alfalfa Leafcutter Bees for the Pollination of Wild
Blueberries. Fact sheet B.7.0. New Brunswick Department of Agriculture and Rural Development.
[Online]. www.gnb.ca/0171/10/0171100007-e.asp (Page consulted on September 15, 2010).
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32. Bumblebees as Complementary Pollinators in
Wild Blueberry Fields
INTRODUCTION
Bumblebees are insect pollinators of the genus Bombus that exist in the wild (native
bumblebees). While native bumblebees are excellent pollinators of wild blueberries,
intensive cultivation requires greater numbers of pollinators for production to be
profitable.
Years ago, blueberry producers turned to the domestic bee (honeybee) to optimize the
pollination of their crop. However, in recent years it has become difficult to obtain
a sufficient supply of honeybees, so producers have been looking for other options.
Domesticated bumblebees are now being used as a complement to honeybees in
blueberry production.

NATIVE BUMBLEBEES

Figure 1. Native bumblebee

In a study conducted from 2004 to 2008, eight species of bumblebees were identified in
the blueberry fields of Saguenay–Lac-Saint-Jean (Figure 1).

Source: Ève-Catherine Desjardins, CRLB

Life cycle of the native bumblebee
The native bumblebee lives by an annual cycle, meaning that colonies are recreated each year. The cycle begins in the early
spring, when the queens leave their hibernation burrows to forage and seek an appropriate location to start a new colony.
The site chosen is often an old rodent nest. Once she has chosen a site, the queen gathers pollen, depositing it in a pile on
which she will lay seven eggs; these in turn will become workers. After hatching, the young workers feed on the pollen and
nectar prepared by the queen. Passage from the pupal to the adult stage occurs around 21 days after the eggs were laid. Now
the workers take over the gathering of pollen and nectar to supply the colony with food, while the queen continues laying
successive masses of worker eggs. By mid-summer, a colony will contain 20 to 100 workers depending on the species. This
is when the colony starts to produce males and queens. The young queens leave the nest, and after mating, burrow into
the ground to a depth of 5 to 10 cm to hibernate. At the approach of autumn, the rest of the colony declines and dies. The
hibernating queens emerge from the ground the following spring and begin the cycle anew.

DOMESTICATED BUMBLEBEES
The species of bumblebee called Bombus impatiens cresson, which is native to Québec, has been domesticated for commercial
use on crops. The northern limit of its range used to be Québec City, but it is increasingly found further north.
When bumblebees are domesticated for use on crops, they are supplied either in individual mini-hives or in “quads” of
four mini-hives.

Effectiveness of domesticated bumblebees
Studies of B. impatiens have been conducted in Québec and Maine. In research by the Université du Québec à Montréal,
it was found that ensuring an optimal density of bumblebees in a blueberry field resulted in a 10% increase in fruit set.
The principal reason for the improvement is that pollination by B. impatiens increases the number of seeds per fruit (i.e.
increases pollination effectiveness), thereby increasing the weight of each blueberry. The same research team also showed
that B. impatiens is very well adapted to the climatic conditions of experimental blueberry fields in Saguenay–Lac-SaintJean. The only conditions that affected it negatively were temperatures below 10 °C and weak solar radiation at dawn and
dusk. The active period of B. impatiens lasts 13 hours a day, which is considered high. One recommendation resulting from
this study was that the distance between groups of mini-hives be no greater than 300 m.
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In a study comparing bumblebees and honeybees, the University of Maine found no significant difference in their
effectiveness for pollinating blueberry fields. In Québec, a mini-hive of bumblebees will contain 60 to 120 individuals,
compared to 30 000 to 45 000 individuals in a hive of honeybees. However, only some of the honeybees are foragers, and
strong colonies are not always available in spring.
The advantages of the bumblebee as a pollinator are considerable, despite its lower numbers:
• it moves more quickly from flower to flower;
• it uses buzz pollination to make the flower vibrate, causing it to release more pollen for deposition;
• it achieves a higher percentage of fruit set than the honeybee, and more large seeds per blueberry (increasing their weight
and advancing their maturity);
• it displays much greater “flower constancy” than do honeybees, which have no particular affinity for blueberry flowers;
alfalfa leafcutter bees are also faithful to the blueberry, but not to the same degree;
• it remains active and effective at cooler temperatures and in light rain;
• the bumblebee’s greater effectiveness lets producers use far fewer of them than the number of honeybees required for
the same results;
• given the light weight of the mini-hives, they are easy to transport.
The main disadvantages of bumblebees are:
• they are costly;
• they cannot be recovered from year to year, unlike honeybees and domesticated alfalfa leafcutter bees.

BUMBLEBEES AND SUSTAINABLE DEVELOPMENT
Native bumblebees
Native bumblebees are very faithful to the flower of the blueberry. Regardless of what other flowers may be nearby in
windbreaks and woodlots, bumblebees will do 95% of their foraging from blueberry flowers.
However, since queens become active in the early spring and workers continue until the end of summer, it is important to
find other species of flowering plants that will attract bumblebees both before and after the blueberry’s blooming period.
Among native species of plants found in and around blueberry fields, the bumblebee is generally drawn to the flowers of
willow, fireweed, goldenrod, lambkill, aster, bush honeysuckle and spreading dogbane. Trefoil and clover species also attract
bumblebees.
Along with floral resources, the bumblebee must also be able to find sites for nesting. Bumblebees usually nest in cavities in
the ground or under a tiller of vegetation, often in green spaces at the edges of fields. This makes it important to protect (or
create) such spaces, using greenery, bushes and trees. Pesticide should never be applied to these areas, and they must not
be mowed, since bumblebees often nest under long shoots of bent-over grass.
It is possible to build artificial nests, but it is time-consuming and the occupancy rate will rarely be over 30%.

Domesticated bumblebees
Domesticated bumblebees are viewed by researchers as an interesting alternative, but one that needs further study to
evaluate their risk as a vector of disease and their potential impact on native pollinators in competing for resources.
For a given field, the number of mini-hives required depends on the number of native pollinators present and whether
honeybees and/or alfalfa leafcutter bees are also being used. If no other commercial pollinator is used, the University
of Maine researchers recommend an average of 10 mini-hives/ha (3-4 mini-hives/acre; a quad contains 4 mini-hives).
They also suggest using a combination of commercial pollinators, such as honeybees with bumblebees. The latter will
complement the work of the honeybees, particularly during a cool, wet spring.
If there is a noticeable abundance of native pollinators, the Maine researchers recommend reducing the number of colonies
to 2.5 mini-hives/ha (1 mini-hive/acre).
At the end of the season, it is essential to remove the quads from the blueberry field. This will prevent the transmission of
disease to any wild bumblebees that might otherwise enter them.
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33. Blueberry Flea Beetle
Latin name: Altica sylvia Malloch
French name: L’altise de l’airelle
The blueberry flea beetle is a common pest of Québec blueberry fields. High populations can do enough harm to reduce the
crop significantly. The damage is primarily caused by the larvae, which mainly feed on developing foliage in a growth year,
but also attack the flowers. Typically, the damage occurs at the leaf margins (Figures 1a and 1b). Adults also feed on leaves
and flowers and can do considerable damage when populations are especially high.

DESCRIPTION
The blueberry flea beetle produces one generation per year. It goes through four stages of development: egg, larva, pupa,
adult beetle (Figure 2). It spends the winter in the egg stage, amid leaf litter on the ground. The eggs are oval, orange-yellow,
and about 1 mm long. They hatch over a period of 2 to 3 weeks in spring.

Figure 1a. Chewed leaf margins

Figure 1b. Damage in the field

Source: Steeve Schawann, MAPAQ

Source: Chantale Morin

The larvae develop over a period of 10 to 19 days, depending on temperature, passing through three stages. In the final
stage they are about 6 mm long, dark brown or nearly black (Figure 3), with six legs under the body. When the larva is fully
grown it burrows into the litter or the soil to a depth of up to 12 mm, where it transforms into a pupa. Orange-coloured and
oval in shape, the pupa is 4 to 5 mm long. The adult emerges 15 to 28 days later, the average being 17 days. Coppery bronze
in colour, it is about 5 mm long, with strong hind legs that are highly adapted for jumping (Figure 4). Adult populations in
the blueberry field reach their peak in mid-season. The adults mate 10 to 14 days after emergence, and egg-laying begins a
few days later. The eggs are deposited near the base of plants or in leaf litter on the ground. Most adults do not survive the
winter.
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Figure 2. Life cycle of the blueberry flea beetle

Source: Chantale Morin, Club Agroenvironnemental Côte-Nord

Figure 3. Flea beetle larva

Figure 4. Adult flea beetle

Source: Chantale Morin, Club Agroenvironnemental Côte-Nord

Source: Chantale Morin, Club Agroenvironnemental Côte-Nord

PREVENTION
Pruning by burning, once in every three production cycles, can reduce populations in the field. To destroy flea beetle eggs in
ground litter, fall or spring burning has to be very intense. Unfortunately, this type of burning carries the risk of destroying
the soil’s organic matter layer and the beneficial organisms it contains.
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MONITORING
Larval populations of flea beetles are monitored using a sweep net, particularly in crop years. The sweep net should be
30 cm wide at the mouth. Sampling is done by making a semi-circular sweep of the net over 180°, counting the number
of insects collected after ten such sweeps to make one sample. The recommended procedure is to walk the field in a zigzag
or W, moving 40 to 80 metres between each sampling. For every 5 ha of field under crop, at least seven samples of ten
sweeps of the net should be taken.
Note that sampling must be done in fine weather, since few larvae will be caught when foliage is wet.
Though no exact threshold has been determined for taking action, research at the University of Maine indicates that you
should consider doing so when 75 to 125 larvae are caught per 25 sweeps of the net.
Monitoring with the sweep net is more difficult in growth years, because the stems are still short when the larvae are active.
If there is an infestation of flea beetles, damage to unemerged shoots will be apparent in parts of the field where regrowth
is poor or nonexistent. Around the edges of such areas, excrement and chewed leaf margins may also be visible on emerged
plants.

CONTROL
The insecticides available for controlling flea beetles are presented in Leaflet 19 of this series, Pesticides Used in Wild Blueberry
Production. When an infestation gives cause for concern, it is best to call in an agricultural consultant, who will assess
whether intervention with an insecticide is necessary.
Concerning biopesticides, in studies conducted in Maine and New Brunswick two products were shown to have good
effectiveness: a bacteria-derived product called Spinosad, and the fungus Beauveria bassiana. Spinosad is registered for
controlling flea beetle in wild blueberry fields, and can therefore be used in Québec. As for Beauveria bassiana, though it has
interesting potential its use is currently prohibited in Québec because it is not registered. It could however be tested,
and registration sought for it, by stakeholders in the wild blueberry industry.

COMPLEMENTARY LEAFLET
15. Integrated Pest Management in Wild Blueberry Production
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OTHER REFERENCES USED
Gagnon, S. 2007. Mesures de contrôle de l’altise dans la production du bleuet sauvage au Saguenay–Lac-Saint-Jean : État de situation.
Agrinova. Alma. 11 pp.
MAPAQ. 2004. Cahier d’autoévaluation de gestion intégrée des ennemis des cultures. Pratiques agroenvironnementales spécifiques,
bleuet nain semi-cultivé. 17 pp.
Savard, J. Que faire avec l’altise du bleuet dans nos bleuetières? Ministère de l’Agriculture, des Pêcheries et de l’Alimentation
du Québec. 4 pp. [Online]. www.agrireseau.qc.ca/petitsfruits/Documents/Altise%20de%20l’airelle.PDF (Page consulted on
September 15, 2010).
Yarborough, D. 2008. Organic Wild Blueberry Production. Fact Sheet No. 304. The University of Maine. Cooperative Extension.
[Online]. http://umaine.edu/blueberries/factsheets/organic/304-organic-wild-blueberry-production/ (Page consulted on
September 15, 2010).

3

Wild Blueberry Production Guide

33. Blueberry Flea Beetle

PROJECT COORDINATION

PUBLISHING

Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

Management

Chantale Ferland, M.Sc., Publishing Project Officer, CRAAQ,
Québec
Lyne Lauzon, Publications Coordinator, CRAAQ, Québec

ADAPTATION
Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

TRANSLATION

Management

Rod Willmot, M.A.

REVISION

LAYOUT AND GRAPHIC DESIGN

Gaétan Chiasson, Agronomist, Development Officer, New
Brunswick Department of Agriculture, Aquaculture and
Fisheries, Bathurst

Sylvie Robitaille, Computer Graphics Technician, CRAAQ,
Québec

Michèle Roy, Ph.D., Agronomist-Entomologist, Ministère
de l’Agriculture, des Pêcheries et de l’Alimentation du
Québec, Québec
Laurier Tremblay, Agronomist, Ministère de l’Agriculture,
des Pêcheries et de l’Alimentation du Québec, Bergeronnes

PRODUCED BY

FUNDED BY
Association
des producteurs
de bleuets de
la Côte-Nord
Wild Blueberry Production Guide

4

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

34. Blueberry Spanworm
Latin name: Macaria argillacearia (Packard)
French name: L’arpenteuse du bleuet
The blueberry spanworm is found in most Québec blueberry fields, but does not cause significant damage.
Blueberry spanworm larvae feed on the leaves, floral buds, flowers and new shoots of the blueberry. They can bore holes in
the side of buds and hollow them out. In heavy infestations the loss of floral buds early in the season will result in lower
yield, while areas that are severely affected will have nothing left but twigs and stems, as if the field had been burned
(Figure 1). Many years may go by between infestations.

Figure 1. Damage caused by blueberry spanworm (field appears burned)
Source: Chantale Morin, Club Agroenvironnemental Côte-Nord
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DESCRIPTION
The blueberry spanworm produces one generation per year and undergoes four stages of development: egg, larva (caterpillar),
pupa, adult nocturnal moth.
The larvae begin by feeding on developing leaf and flower buds. Then they feed on the foliage and young stems. Blueberry
spanworm larvae have 3 pairs of legs behind the head and 2 pairs of false legs toward the rear of the body. Like other types
of loopers, they move forward by advancing the rear of the body toward the front (forming a loop), then extending the
front end forward. When about 3 mm long they are grey to light tan, with black markings that become more distinct as the
larva develops. At maturity, the larvae are about 20 mm long, yellow-orange with rows of black spots (Figure 2). The larvae
are active at night. Often they lower themselves down from the plants by silk threads to hide in leaf litter during the day.
They feed until end of June or mid-July.
Mature larvae transform into pupae on the ground. The pupae are dark brown, 10 mm long and oval in shape. The adult
moths emerge from the pupae about two weeks later. Grey or light tan, the moths have delicate wings, the wingspan of
females being 18 to 21 mm, that of males 25 to 27 mm (Figure 3). The wings of the males are uniform in colour, while the
females have dark spots along the anterior edge of the forewing; note however that closely related species also have spots
on the wings. The eggs of blueberry spanworm are laid in the leaf litter and do not hatch until the following spring. The
adult population declines after two weeks.

Figure 2. Mature spanworm larva

Figure 3. Spanworm in the adult stage

Source: Michèle Roy, MAPAQ

Source: Jean-François Landry, AAC

PREVENTION
Pruning by burning, once in every three production cycles, can reduce the density of spanworm populations to some
degree.

CONTROL
When blueberry spanworms are discovered in a blueberry field, the degree of infestation can be assessed using the same
technique as that used for monitoring blueberry flea beetle (see Leaflet 33). It is best to call in an agricultural consultant to
assess the situation and find out whether intervention is necessary.
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35. Blueberry Maggot
Latin name: Rhagoletis mendax Curran
French name: La mouche du bleuet
The blueberry maggot is a menace to Québec’s wild blueberry
industry. Its larvae damage the fruit, rendering them
unsalable. The circulation of blueberry plants and fresh
fruit is regulated under the Plant Protection Act to prevent
propagation of the maggot from infested areas to uninfested
areas. When an infestation is detected, insecticide must be
applied. Across Canada, matters concerning the blueberry
maggot fall under the authority of the Canadian Food
Inspection Agency (CFIA). A complete list of regulated sites
and municipalities is available from the CFIA online (see
below).

Figure 1. Blueberry maggot in the adult stage

DESCRIPTION

Source: Kelvin Lynch, NBDAAF

In the adult stage, the blueberry maggot is about 4.5 mm long, with black markings on its wings (Figure 1). It is easily
confused with both the apple maggot Rhagoletis pomonella (Walsh) and the black cherry fruit fly Rhagoletis fausta (O.S.);
distinguishing them with certainty requires identification by a specialist (Figure 2).
April

May

June

July

August

September October

Winter

Pupae (in the soil)

Male

Female

Adult

Do not confuse with:

Egg

Larva
Pupae (in the soil) (Diapause 6 months to 4 years)

Figure 2. Blueberry maggot cycle and wing pattern
From Garneau et al., 2006
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The wings of blueberry maggots display a striking, roughly F-shaped pattern. Identification is validated by four criteria:
1) the size of the sclerosed part of the ovipositor (aculeus) on the female; 2) the ratio between the width of the median and
subapical bands on the wings; 3) the colour of the posterior face of the anterior femurs, which are completely yellow only
on the blueberry maggot; and 4) the host plant – other Rhagoletis species do not infest blueberries.
The eggs of the blueberry maggot are white and minuscule. The whitish larvae grow up to 8 mm in length and are pointed
at one end, blunt at the other (Figure 3).
The pupae are oval, yellowish-brown and about 6 mm long (Figure 4).

LIFE CYCLE
The life cycle of the blueberry maggot is as follows:
• produces one generation per year and passes the winter in the pupal stage;
• the first adults emerge from the end of June to mid-July, depending on locality;
• as the adults complete their sexual maturation they feed on nectar, honeydew and organic debris in the vegetation
bordering the blueberry field;
• 7 to 10 days after emerging, when the first blueberries have ripened, females start laying eggs in the fruit, usually one egg
per fruit. Over a period of 2 to 3 weeks, each female lays from 25 to 100 eggs;
• hatching occurs 3 to 10 days after the eggs were laid. The larvae develop by boring tunnels inside the fruit over a period
of 2 to 3 weeks;
• at maturity, the larvae leave the fruits and drop to the ground;
• the larvae burrow into the soil to a depth of 5 cm and transform into pupae;
• most pupae emerge as adults the following year. From 5 to 20% of pupae do not emerge until the second year. About
1% only emerge after 3 or 4 years.

Figure 3. Blueberry maggot in the larval stage
Source: Kelvin Lynch, NBDAAF

Figure 4. Blueberry maggot in the pupal stage
Source: Pierre Lemoyne, AAFC

Wild Blueberry Production Guide

2

35. Blueberry Maggot

HOSTS
Blueberry maggots attack other types of berries found on
and around blueberry fields, and may increase infestation
levels:
• Vaccinium
corymbosum,
highbush
blueberry;
V. angustifolium and V. myrtilloides, wild blueberries;
V. oxycoccos, cranberry; V. vitis-idea, mountain cranberry;
• Gaylussacia baccata, black
procumbens, wintergreen.

huckleberry;

Gaultheria

Symptoms
The fruits lose their firmness and become soft (Figure 5).
Premature fruit drop is observed.

Figure 5. Fruit displaying symptoms of blueberry maggot
Source: Pierre Lemoyne, AAFC

MONITORING
Adults
Glue traps of the Pherocon AMTM type can be used. Traps are also available that include a protein-based bait. The sticky side
of the traps is yellow, which is attractive to flies. Starting in mid-June, two traps per hectare are set out where blueberries are
present, ideally out of the wind. They should be installed about 9 m in from the perimeter of the blueberry field. Each trap
is suspended from a metal stake, with the sticky side facing down, 10 to 15 cm over the blueberry plants. The traps must be
checked at least twice a week until the end of harvest, and any that have deteriorated or become full of debris and insects
must be changed. Any suspicious specimen found should be identified by an expert to make sure.

Larvae
To check for the presence of larvae, crush some fresh blueberries and stir into a sweet solution obtained by dissolving 3.5 kg
of brown sugar in 20 L of water. They will float to the surface if present. For monitoring to be worthy of confidence, two
samples of 1 L of fruit per hectare should be gathered and examined, both at the start of harvest and halfway through.
Anyone who discovers or suspects the presence of blueberry maggot in a municipality that is not already regulated should
inform the Canadian Food Inspection Agency.

PREVENTION
The recommended methods of prevention are the following:
• be diligent about weed control in the blueberry field, since weeds can provide shelter for adult maggots;
• make sure the harvest is thorough, leaving as little fruit as possible on the ground;
• use only new or well-cleaned containers;
• do not compost crop wastes;

Detection

• if bee hives are used, make sure that hives, pallets, trucks
and other delivery equipment are free of any traces of
soil or plant debris. They could contain pupae or larvae
from the last site they were at.

Producers in non-regulated municipalities can participate
in a detection program run by MAPAQ agricultural
consultants. The program offers CFIA-recognized screening
for blueberry maggots, and direct transfer to the CFIA’s
Certification Program upon discovery of maggots. For
more information about the program contact your
agricultural consultant.

CONTROL
Insecticides available for blueberry maggot control are
presented in Leaflet 19 of this series, Pesticides Used in Wild
Blueberry Production.
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36. Blueberry Spittlebug
Latin name: Clastoptera saintcyri Provancher
French name: Le cercope du bleuet
Blueberry spittlebug is associated with plants in the heath family, which include blueberry and cranberry. Because the insect
feeds on sap, high populations reduce the vigour of plant hosts. Their tapholes also allow entry to pathogenic fungi.
Blueberry spittlebug is encountered frequently in blueberry fields. Little is known about its impact on crop yield. It is readily
observed at harvest time, raising questions among producers.

DESCRIPTION
In spring, the eggs hatch and larvae develop on the stem of the blueberry. The larva is 2 to 3 mm long. It secretes from
its anus a mass of froth (“spittle”) that provides it with shelter while it feeds on the sap of the plant (Figure 1). Within its
home of froth it will pass through 5 larval stages. Toward mid-July the adults emerge, reproducing at the end of summer.
Adults have two pairs of legs for walking and a pair of legs beneath the body for propulsion when taking flight. They are 3
to 4 mm long and have large wide eyes. Adult spittlebugs do not produce froth. Their legs have stout spines, distinguishing
them from leaf hoppers, which have weak leg spines. Though not very agile for walking, they will spring into the air when
disturbed. The females lay between 10 and 50 eggs.
The blueberry spittlebug produces one generation per year. It spends the winter in the egg stage, in the bark of its future
host plant.

Figure 1. Spittlebug larva and froth
Source: Kelvin Lynch, NBDAAF
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PREVENTION
It has not been shown whether pruning by burning has any effect on blueberry spittlebug eggs.

CONTROL
No action trigger has been determined for the spittlebug in wild blueberry production. It occurs frequently, but there is little
documentation as to its impact. For these reasons, if the population seems to be cause for concern it is best to seek advice
from an agricultural consultant.
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37. Monilinia Blight
Latin name: Monilinia vaccinii-corymbosi (Reade) Honey
French name: La pourriture sclérotique
Monilinia blight, also known as mummy berry, often occurs in poorly drained parts of blueberry fields, especially in years
when wet weather favours its development. At the end of spring it affects the leaves and flowers of young shoots. Crop
losses can range from slight to severe from one year to the next, one field to the next and even within the same field.
Between infestations, often several years go by.

DESCRIPTION
Symptoms
In the spring, infected leaves turn brown starting from the base of the leaf (Figure 1), eventually becoming entirely dark
brown and collapsing. These brown leaves wither but remain attached to the plant (Figure 2). Though hard to make out
with the naked eye, the fungus appears as a low, dense down, beige or whitish in colour, along blossom stems and the
midrib of leaves.
Usually, the disease manifests as sharply delimited zones of infestation in the fields. It may attack individual fruit-bearing
stems or entire plants. As the season progresses, the damage is masked by the green growth from healthy buds. The
destruction of some of the flowers can reduce yield, but the plants do not suffer permanent damage. Not all infected flowers
will wither and die. Some produce normal-looking fruit that subsequently shrivels and takes on a salmon colour, eventually
dropping to the ground before harvest. These are called “mummy berries” (Figure 2), and in severely infested areas can
represent 2 to 3% in lost production.
Note that other types of damage, including frost, herbicides and Botrytis blight, can resemble Monilinia blight.

Figure 1. Leaves infected from the point of
attachment
Source: Kelvin Lynch, NBDAAF

Figure 2. Withered leaves still attached to the plant, and mummified berries
Source: Kelvin Lynch, NBDAAF
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Life cycle
The fungus produces primary spores during a short period
in May, from mummified berries left on the ground after
previous seasons. Flowers and leaves can become infected
at any time from budbreak to the start of the blooming
period (Figure 3). For an infection to occur, rain or constant
humidity or fog are necessary. In mild weather the period of
risk is shorter, while cold weather and frost stress increase
the susceptibility of plant tissues to infection. The perfect
conditions for this disease to develop are a frost followed by
four days of warm, wet weather (Table 1).

Figure 3. Period of susceptibility
Source: Kelvin Lynch, NBDAAF

Table 1. Severity of infection in different weather conditions

Severity of infection
in different weather
conditions
2 hours
4 hours
6 hours
8 hours
10 hours
15 hours
24 hours

AVERAGE TEMPERATURE DURING INFECTION PERIOD
2 °C
None
None
None
None
AVERAGE
AVERAGE
SEVERE

6 °C
None
None
Slight
AVERAGE
SEVERE
SEVERE
SEVERE

10 °C
None
None
Slight
SEVERE
SEVERE
SEVERE
SEVERE

14 °C
None
Slight
SEVERE
SEVERE
SEVERE
SEVERE
SEVERE

18 °C
None
AVERAGE
SEVERE
SEVERE
SEVERE
SEVERE
SEVERE

Source: MAPAQ, 2000

Depending on the weather, symptoms appear around 10 to 20 days after infection. By the time the disease is visible in
the fields, most of the primary spores have been released from the mummified berries and the plants’ susceptible period
is almost over. Secondary spores produced on infected tissues will go on to infect other young shoots, whose flowers will
give rise to mummy berries. The mummy berries (i.e. the fungus inside them) will mostly germinate the following year, but
some don’t germinate until two or even three years later. Wind-borne spores from mummy berries in one field can infect
blueberry plants in other fields nearby.

PREVENTION
Spreading a mulch can prevent the propagation of Monilinia blight by covering over the mummified berries.
Unlike mowing, burning destroys mummy berries and reduces the amount of inoculum present. In fields where pruning is
normally done using a flail mower, and where Monilinia blight is a problem, burning will bring the disease under control
but cannot eliminate it. To be effective, burning must be sufficiently intense to destroy the mummified berries. The disease
tends to be worse in the second crop year because of mummy berries germinating from the previous year.
Outbreaks of Monilinia blight are more frequent and severe on wet terrain and in frost pockets. A management strategy of
improving drainage and creating air outlets can help prevent this disease.

CONTROL
Predicting the potential for infection is essentially a matter of observing and estimating crop losses in previous years. To
evaluate those levels and whether intervention with fungicides is warranted, you should seek the help of an agricultural
consultant. The decision as to whether to take action will depend on the history of the field, the cost of preventive
measures, the current price for blueberries, and potential losses due to the disease.
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38. Septoria Leaf Spot
Latin name: Septoria spp.
French name: La tache septorienne
Septoria leaf spot is present in most Québec blueberry fields, and its incidence is increasing. It is generally found in one
or more sections of a field, often in association with other leaf infections such as powdery mildew and leaf rust. It has a
growing tendency to spread throughout a field where it is present. It infects fields both in growth years and crop years.

DESCRIPTION
The fungus of Septoria leaf spot overwinters on leaves and stems that were infected the previous
season. Spore production occurs in wet weather from May till the end of July, peaking in June.
When spores fall onto new leaves and shoots, or are washed onto them by rain, new infections
result.
The start of an infection is indicated by the presence of small, translucid blisters on the underside
of leaves. These develop and merge into larger infected areas with tan to dark brown centres. On
the upper leaf surface, infected areas have a diffuse red margin (Figure 1). Whether in a growth year
or a crop year, the infected leaves gradually turn chlorotic and drop off.

PREVENTION
Pruning by burning, once in every two or three production cycles, can reduce the inoculum rate of
Septoria leaf spot, without however eliminating the disease (NBDAAF, 2009).

CONTROL
Because it affects fields both in growth years and crop years, and is usually associated with other
diseases such as powdery mildew and rust, the impact of Septoria leaf spot on yield is hard to assess.
When it is discovered in a blueberry field you should seek the help of an agricultural consultant,
who will evaluate the situation with regard to other infections present and determine whether
fungicide treatment is required.

Figure 1. Leaves infected by
Septoria leaf spot
Source: Kelvin Lynch, NBDAAF
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39. Blueberry Leaf Rust
Latin name: Naohidemyces vaccinii (Wint.) Sato, Katsuya et Hiratsuka (Thekopsora minima, Pucciniastrum vaccinii)
French name: La rouille
Blueberry leaf rust is present in most Québec blueberry fields, and its incidence seems to be increasing. It is generally found
in one or more sections of a field, often in association with other leaf infections such as powdery mildew and Septoria leaf
spot. It has a growing tendency to spread throughout a field where it is present, and infects fields both in growth years and
crop years. It is characterized as rust-coloured pustules on the underside of leaves.
So far in Québec, no infection of blueberry leaf rust alone has required fungicide treatment.

DESCRIPTION
The incidence of blueberry leaf rust starts to intensify in mid-July. For this reason it has little effect on
fields that are in a crop year, since harvesting normally occurs in August. In a growth year however,
leaf rust can cause extensive leaf spotting and premature leaf drop. By early September there can be
significant defoliation, and in severely affected fields the production of floral buds can be reduced by
30% or more.
The symptoms are similar to other leaf diseases, consisting of brown spots in a variety of shapes
and sizes, accompanied or not by the leaves turning yellow. However, blueberry leaf rust is easily
distinguished by the pustules of rust on the underside of leaves (Figure 1).
This fungus produces various types of spores and infections. It has a complex life cycle involving
plants other than the blueberry, especially hemlock.

CONTROL
To date, pruning by burning has not been found effective for reducing the incidence of leaf rust.
When it is discovered in a blueberry field you should seek the help of an agricultural consultant, who
will evaluate the situation and determine whether treatment with fungicide is necessary.

Figure 1. Pustules of
rust on a blueberry leaf
Source: Kelvin Lynch, NBDAAF
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40. Powdery Mildew
Latin name: Microsphaera penicillata var. vaccinii
French name: Le blanc
Powdery mildew is present in most Québec blueberry fields, and its incidence is increasing. It is generally found in one or
more sections of a field, often in association with other leaf infections such as Septoria leaf spot and rust. It has a growing
tendency to spread throughout a field where it is present, and it infects fields both in growth years and crop years. The most
common symptoms are red specks on the leaves that grow and merge into blotches.
So far, powdery mildew has not required fungicide treatment in any Québec blueberry fields.

DESCRIPTION
Powdery mildew can be detected in the field by mid-June, both in growth years and crop years.
The disease spreads rapidly during July and August. The fungus overwinters on leaves and stems
that were infected the previous season, but can be spread by wind-borne spores from neighbouring
fields. In combination with other diseases it causes premature leaf drop. On badly infected shoots
there will be increased bud mortality over the winter. Fields that are on coarse soil, as is often the
case in blueberry cultivation, are more likely to undergo dry periods, and water stress makes the
plants more susceptible to powdery mildew. For this reason the disease can be most severe in dry
years.
Powdery mildew varies in appearance. The most common symptoms are red specks that grow
and merge into blotches (Figure 1). Some clones develop an extensive web of white mycelium on
the upper leaf surface, while in others the mycelium is sparse and on the underside. Often the
mycelium is washed off by strong rain.

CONTROL
It has not been shown that pruning by burning reduces the incidence of powdery mildew. If its
presence causes concern, you should seek the help of an agricultural consultant, who will evaluate
the situation and determine whether treatment with fungicide is necessary.

Figure 1. Spots on
blueberry leaves caused by
powdery mildew
Source: Kelvin Lynch, NBDAAF
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41. Valdensinia Leaf Spot
Latin name: Valdensia heterodoxa Peyronel
French name: La tache valdensinéenne
Valdensinia leaf spot was first observed in 2009 in the Côte-Nord region. It may also be present in Saguenay–Lac-Saint-Jean.
It is a disease with very high potential for spreading from field to field. In recent years it has appeared in blueberry fields
in Maine and the Maritime provinces, where it is of great concern to producers and is closely monitored by farm advisors.
So far, Valdensinia leaf spot has not required fungicide treatment in any Québec blueberry fields.

DESCRIPTION
Valdensinia leaf spot has been found on uncultivated blueberry plants growing beyond the field
perimeter. Bunchberry, a common weed of blueberry fields, is a host to the disease. For infection
to occur there must be prolonged periods of cold, wet weather.
Valdensinia leaf spot is easily distinguished from other leaf diseases by the large size of the spot,
which is brown in the centre and reddish around the edges (Figure 1). The disease develops in
June and is characterized by extensive leaf drop in July. Defoliated stems switch to producing
new leaves, with the result that there are fewer floral buds. The dense white fruiting body (spore)
of Valdensia is clearly visible in the centre of the spots, an interesting characteristic that makes it
easier to identify.
The infection is readily propagated by spores and infected leaves stuck to plants and equipment.

PREVENTION
Valdensinia leaf spot overwinters on infected leaves from the previous season. Pruning by
burning, once in every two or three production cycles, can reduce the inoculum rate of Valdensia
but cannot eliminate the disease (NBDAAF, 2009). In New Brunswick, where the disease has been
known since 2006, pruning by burning is recommended for affected fields.
Since Valdensinia spreads so easily from one field to another, field sanitation practices are critical
wherever the disease is present, including restricting access and washing equipment before using
it in another field. Weed control is equally important to ensure that host plants are eliminated,
especially bunchberry. Proper harvest procedures will also reduce the risk of propagating infection.

Figure 1. Spots on blueberry
leaves caused by Valdensinia
fungus
Source: Kelvin Lynch, NBDAAF

CONTROL
If Valdensinia leaf spot is discovered in a blueberry field, you should seek the help of an agricultural consultant, who will
evaluate the situation and determine whether treatment with fungicide is necessary.
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42. Lambkill
Latin name: Kalmia angustifolia L.
French name: Le kalmia à feuilles étroites
In the natural environment, lambkill, also known as sheep laurel, is generally the main companion species of blueberry,
both being members of the heath family. When a blueberry field is developed from forest, as is often the case in Québec,
lambkill and blueberry proliferate equally. A very common plant, it is considered one of the principal weeds in blueberry
production. By competing for water, light and nutrients, lambkill is detrimental if it is not controlled. However, when
chemical control is performed with each rotation cycle, the impact on yield is relatively limited.

DESCRIPTION
Lambkill is a woody shrub that grows 60 to 80 cm high with few branches (Figure 1). The leaves are elliptical, 2 to 9 cm
long, waxy on the upper surface, pale and lightly pubescent on the underside. The foliage is persistent through the winter
for two years. The small lateral groups of pink or purple flowers appear in June or July.
Lambkill multiplies primarily by vegetative means, sending
out offshoots from the base of the stems as well as new
stems from underground rhizomes. Any opening of the
forest cover that allows more light to penetrate seems
to stimulate its growth and reproduction. The seeds of
lambkill are released in October, but contribute little to
multiplication. As with the blueberry, both mowing and
burning stimulate lambkill to regenerate.

CONTROL
To date, no mechanical method has been shown to have
significant potential for controlling lambkill.

Herbicides
During field development, lambkill is usually controlled
with applications of hexazinone herbicide (PRONONE® or
VELPAR®). The entire surface of the field is treated in the
first and second years of development.
To lessen the environmental risks associated with hexazinone
(groundwater contamination and leaching), the Ministère
de l’Agriculture, des Pêcheries et de l’Alimentation du
Québec recommends that it be applied in the second year
only. This could be advantageous from a cost point of view
as well as environmentally.
Herbicide application during development considerably
reduces the presence of lambkill in blueberry fields.
Thereafter, local treatment is advisable when an infestation
poses an apparent threat to yield.
The herbicides available for controlling lambkill are
presented in Leaflet 19 of this series, Pesticides Used in Wild
Blueberry Production. Tests conducted in New Brunswick
have also shown the effectiveness of certain combinations
of herbicides for controlling lambkill (Graham, 2009).

Figure 1. Lambkill in flower
Source: Suzanne Hardy, Enracinart
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43. Sweet-Fern
Latin name: Comptonia peregrina (L.) Coulter
French name: La comptonie voyageuse
Sweet-fern is the only species of Comptonia found in North America. It occurs in sandy terrain, often in association with
jack pine. It grows in large dense formations and offers significant competition to blueberry cultivation in places where it
is established. Herbicides are of variable effectiveness against it, which explains why this weed is of such concern to wild
blueberry growers.

DESCRIPTION
Sweet-fern is not a fern but a deciduous shrub, 0.5 to 1.0 m in height, extensively branched and aromatic (Figure 1). Its fernlike leaves are alternate, close, long and narrow with many lobes, distinctively fragrant when crushed. Ecologically it is welladapted to the dry soils of northern regions, where it thrives. For example, its bur-like fruit produces resinous secretions
that protect it from desiccation. Like legumes, it fixes nitrogen from the air. The species propagates especially well on open
ground that has been cleared by fire, for its rhizomes run horizontally under the ground, producing roots and sending up
aerial stems. As with blueberries, mowing or burning a field will stimulate sweet-fern to multiply further.

CONTROL
Hand-pulling of sweet-fern is possible, but must be done before the seeds are dispersed. Gloves should be worn to avoid
injury to the hands.
When sweet-fern is taller than the
blueberries, mowing the upper level
can slow its development provided this
is done before the seeds are released.
Ideally, if there is sufficient regrowth
for such mowing to be done repeatedly
over the summer, the plant’s nutrient
reserves will gradually be exhausted.
This is most effective when the field is
in a growth year.
There is no data showing the long-term
effectiveness of either hand-pulling or
mowing for controlling sweet-fern in
blueberry fields.

Herbicides
Glyphosate and hexazinone, applied in
the growth year, are registered herbicides
against sweet-fern in blueberry production. Their effectiveness varies however.
The herbicides available for controlling
this weed are presented in Leaflet 19
in this series, Pesticides Used in Wild
Blueberry Production.

Figure 1. Infestation of sweet-fern
Source: Suzanne Hardy, Enracinart
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44. Bunchberry
Latin name: Cornus canadensis L.
French name: Le quatre-temps (cornouiller du Canada)
Bunchberry, often called dwarf cornel, is a common plant in Québec forests. In blueberry fields it is an invasive weed,
multiplying by forming extended colonies that create significant competition with the crop. It requires special methods of
control, because the broad-spectrum herbicides used against other weeds have no effect on it. Bunchberry is not present in
all blueberry fields, but is a major problem locally where it has become established.

DESCRIPTION
Bunchberry is a herbaceous plant, woody at the base, relatively low in height compared to other weeds found in blueberry
fields (Figure 1). The upright stem is floriferous, with a cluster of leaves at the tip, in the axis of which the inflorescence
develops. The latter is single, greenish and composed of a glomerule surrounded by 4 to 6 white bracts that are often
mistaken for petals. Flowering occurs in June, and the fruit appears in July and August. The fruits are edible, bright red
when mature, containing one or two nuts. Bunchberry multiplies from horizontal rhizomes by sending out upright stems,
forming dense colonies (Figure 2).
New bunchberry shoots emerge in May, a few days before
any blueberry shoots. It is therefore in direct competition
with the blueberry, not only for light and moisture but for
space and nutrients in the soil. As well, the continuous
emergence of new shoots over 4 to 5 weeks makes control
particularly difficult. It doesn’t help that pruning, whether
by mowing or burning, simply stimulates the emergence of
new bunchberry shoots.

Figure 1. Bunchberry

Figure 2. Colony of bunchberry

Source: Suzanne Hardy, Enracinart

Source: Suzanne Hardy, Enracinart
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PREVENTION
It has been shown that bunchberry is a strong competitor with blueberry plants. Any spots of ground left bare will quickly
be colonized by it. Therefore, a good prevention strategy for this species is to avoid leaving any bare ground and to
encourage a dense growth of blueberries, for example by spreading mulch on such areas.

CONTROL
SPARTAN herbicide (tribenuron methyl) is the only product registered for controlling bunchberry. It is a postemergence
herbicide that it is effective when it contacts the foliage. Application is done in the spring of a growth year or in the autumn
of a crop year, after harvest.
Spring application is more difficult given the narrow window of application. It must be applied when most of the leaves
of the bunchberry are open and form a 45° angle with the stem (Figure 1), but no later than the appearance of the first
white petal-like bracts on plants that have developed most quickly. If spraying is done too early or before the foliage is well
developed, treatment will be ineffective. On the other hand, if it is applied too late it will damage the blueberry plants.
In the fall, herbicide should be sprayed one to four weeks after harvest, when the bunchberry leaves are still green.
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45. Bracken Fern
Latin name: Pteridium aquilinum (Linné) Kuhn.
French name: La grande fougère
Bracken fern is the only species of Pteridium found in North America. It is a very common plant. Bracken fern prefers dry
or slightly humid, open places, and often grows in association with bunchberry and birch. Highly gregarious, it is very
common in blueberry fields, where it forms islands of variable size.

DESCRIPTION
Bracken fern consists of a single frond, i.e. a leaf comprised of leaflets and a leaf stalk, reaching up to 1 m in height (Figures
1 and 2). It emerges directly from the rhizome, usually forming three branches, each being composed of numerous leaflets
that are segmented in turn. The frond is triangular and leathery, while the blade, from 30 to 90 cm in width, is nearly
horizontal.
Bracken multiplies by spores produced on the underside
of its leaf margins, but also by underground rhizomes. The
latter can be up to 6 m long. When new shoots develop,
the oldest ramifications in the rhizome die, the new plants
becoming completely independent of their point of origin.
This mode of propagation explains why, after a blueberry
field is mowed or burned, the deeply buried, intact rhizomes
of bracken fern enable it to quickly take over the field.

CONTROL
Hand-pulling of bracken fern is possible, but must be done
before the spores are dispersed. Gloves should be worn to
avoid injury to the hands.
Bracken fern can also be controlled by mowing, shredding
or crushing the aerial parts before the dispersal of spores.
If done repeatedly over the summer, such operations can
gradually exhaust the food stores in the rhizomes.
In large fields the above techniques are impractical,
unfortunately. As well, there is no data as to their long-term
effectiveness in controlling bracken fern in blueberry fields.
At present, there is no alternative to herbicides for
controlling this plant effectively.

Herbicides
Applied in spring during a growth year, hexazinone is of
variable effectiveness on bracken fern. Glyphosate requires
repeated passages to be effective, using a wick applicator to
apply it directly to the nearly horizontal leaf blades of the
fern, which are taller than the blueberries.

Figure 1. Immature bracken fern
Source: Suzanne Hardy, Enracinart

1

45. Bracken Fern

Figure 2. Colony of bracken fern
Source: Suzanne Hardy, Enracinart

Tests conducted at the University of Maine (Atlantic Food and Horticulture Research Centre, 1997) have shown that
SPARTAN herbicide applied during the summer has good potential for controlling bracken fern. To avoid damaging the
crop however, this herbicide must be sprayed solely on thickets of bracken, never on or near blueberry plants. The tests
showed that product runoff onto the latter can result in up to 50% damage, causing blueberry plants to become stunted
and produce fewer stems and floral buds the following year.
The herbicides available for controlling bracken fern are presented in Leaflet 19 of this series, Pesticides Used in Wild Blueberry
Production.

COMPLEMENTARY LEAFLETS
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46. Grasses and Sedges
Latin names: Graminaceae sp. et Carex sp.
French names: Les graminées et les carex
The Carex genus accounts for some 200 different species of sedge in Québec. As for the family of Graminaceae (grasses), it
includes nearly 600 genera and more than 6500 species distributed through every latitude and habitat. These plants are
therefore widely spread throughout the Québec landscape, and consequently in blueberry fields.
In the Maritime provinces, blueberry fields are often developed from old farm fields. Grasses are abundant due to the land’s
agricultural antecedents and very considerable seed bank. In contrast, Québec blueberry fields are generally developed
from forest stands where jack pine predominate. In that environment grasses are less abundant, and therefore initially
uncommon. Over the years however the incidence of grasses and sedges has become much greater in Québec, especially in
older blueberry fields.

DESCRIPTION
Grasses and sedges are herbaceous plants with certain similarities. They are easily told apart however by examining their
stems. Grasses have cylindrical, hollow stems, while most sedges have triangular, solid stems. Both reproduce by seed, but
some can also multiply by producing new stems from rhizomes.

Grasses
Grasses may be annual or perennial. The inflorescence
consists of spikelets, i.e. small flowers on a spike, at the
base of which are one or two glumes (small bracts that are
distinct from the other leaves accompanying the flower).
Each spikelet starts at the base with two independent and
sterile glumes, followed by fertile glumes containing flowers.
Spikelets are the most common type of inflorescence among
grasses (Figure 1).
Poverty oat-grass (Danthonia spicata), redtop (Agrostis
gigantea), hair bentgrass (Agrostis scabra) and quackgrass
(Agropyron) are just some of the perennial grasses found in
blueberry fields.
Perennial grasses have fibrous root systems. Some species
have rhizomes that produce new shoots, facilitating their
expansion through the field. Perennial grasses that do
not have rhizomes are referred to as “bunch grasses”. Hair
bentgrass is an example of this type of grass. Having neither
rhizomes nor stolons (above-ground prostrate shoots), it
multiplies by the dispersal of its seeds in wind.

Figure 1. Example of grass inflorescence, poverty oat-grass (Danthonia spicata)
Source: Suzanne Hardy, Enracinart

1

46. Grasses and Sedges

Sedges
Sedges are for the most part perennial, though in some
species the aerial part dies after a year. They may be
cespitose (growing in clumps) or not. Like some perennial
grasses, they have rhizomes that enable them to propagate
outwards. In some species the rhizomes are very short,
but in others they are long and result in the formation of
extensive thickets of sedge.
While their vegetative part looks like that of grasses,
another distinguishing feature of sedges is the perigynium,
a modified tubular bract that forms a sac around the fruit.
The flowers are borne in spikelets composed in various
ways.

PREVENTION
Though control will not be complete, pruning by burning,
once in every two or three production cycles, will reduce
the dissemination of grass and sedge seed.

CONTROL
No mechanical method, nor any alternative to herbicides,
is currently available for controlling grasses and sedges in
blueberry fields.

Figure 2. Example of sedge (Carex houghtoniana)
Source: Suzanne Hardy, Enracinart

COMPLEMENTARY LEAFLETS
15. Integrated Pest Management in Wild Blueberry Production
19. Pesticides Used in Wild Blueberry Production

REFERENCES
Beaute, T. 2002. Agronomy Guide for Field Crops. Ontario Ministry of Agriculture, Food and Rural Affairs. pp. 158 and 163.
Revised 2009, Publication 811. [Online]. http://www.omafra.gov.on.ca/english/crops/pub811/p811toc.html (Page consulted
on March 17, 2011).
Desjardins, È.-C. and R. Néron. 2010. Guide d’identification des alliés et ennemis du bleuet nain : Insectes, maladies et végétaux.
Centre de recherche Les Buissons. p. 221
Graham, G.L. and M.J. Melanson. 2008. Evaluation of Fluazifop, Mesotrione And Tank Mixes for Grass Weed Control in The
Cropping Year of Wild Blueberries. New Brunswick Department of Agriculture, Aquaculture and Fisheries. 3 pp.
MAPAQ. 2004. Cahier d’autoévaluation de gestion intégrée des ennemis des cultures. Pratiques agroenvironnementales spécifiques,
bleuet nain semi-cultivé. 17 pp.
Marie-Victorin, Frère. 1995. Flore laurentienne. Troisième édition. Les Presses de l’Université de Montréal. p. 700 (sedges) and
p. 757 (grasses).
Yarborough, D. 2001. Postemergence Grass Control for Wild Blueberries. Fact Sheet No. 235. The University of Maine. Cooperative
Extension. [Online].
http://extension.umaine.edu/blueberries/factsheets/weeds/235-postemergence-grass-control-for-wild-blueberries/ (Page consulted
on September 15, 2010).

Wild Blueberry Production Guide

2

46. Grasses and Sedges
Yarborough, D. 2001. Cultural Management for Weeds in Wild Blueberries. Fact Sheet No. 252. The University of Maine.
Cooperative Extension. [Online].
http://umaine.edu/blueberries/factsheets/management/cultural-management-for-weeds-in-wild-blueberries/l (Page consulted
on September 15, 2010).
Yarborough, D. 2008. Organic Weed Management in Wild Blueberries. Fact Sheet No. 304. The University of Maine. Cooperative
Extension. [Online]. http://umaine.edu/blueberries/factsheets/organic/304-organic-wild-blueberry-production/ (Page consulted
on September 15, 2010).

PROJECT COORDINATION

PUBLISHING

Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

Management

Chantale Ferland, M.Sc., Publishing Project Officer, CRAAQ,
Québec
Lyne Lauzon, Publications Coordinator, CRAAQ, Québec

ADAPTATION
Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

TRANSLATION

Management

Rod Willmot, M.A.

REVISION

LAYOUT AND GRAPHIC DESIGN

Danielle Bernier, Agronomist-Weed Scientist, Ministère de
l’Agriculture, des Pêcheries et de l’Alimentation du Québec,
Québec

Sylvie Robitaille, Computer Graphics Technician, CRAAQ,
Québec

Gaétan Chiasson, Agronomist, Development Officer, New
Brunswick Department of Agriculture, Aquaculture and
Fisheries, Bathurst
Laurier Tremblay, Agronomist, Ministère de l’Agriculture,
des Pêcheries et de l’Alimentation du Québec, Bergeronnes

PRODUCED BY

FUNDED BY
Association
des producteurs
de bleuets de
la Côte-Nord
3

Wild Blueberry Production Guide

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

47. Woody Plants
INTRODUCTION
The woody plants include small trees, plants and shrubs
whose stem is composed of wood (lignin) and that are used
little if at all by the forestry industry. The main species
found in blueberry fields are the following:
• willows
• birches
• serviceberries
• witherod
• sweet-fern
• lambkill
• alders
• pin cherry
• black chokecherry
• bush honeysuckle
• leatherleaf
• mountain cranberry
Infestations of these woody plants vary in magnitude,
depending on species present when the field was developed,
the vigour of the crop and the agricultural antecedents of
the field.

DESCRIPTION
Woody species are perennial, the aerial part persisting for
years. Depending on the species, reproduction may be
sexual (by seed), asexual (vegetative) or both. Vegetative
reproduction of woody plants often occurs via rhizomes
and suckers, i.e. underground stems that form roots and
aerial branches.

Figure 1. Example of woody plant in a blueberry field, trembling aspen
(Populus tremoloides Michx.)

PREVENTION

Source: Suzanne Hardy, Enracinart

Though control will not be complete, pruning by burning,
once in every two or three production cycles, reduces the dissemination of the seeds of certain species. However, it is
important to be aware that for woody plants with rhizomes, multiplication is stimulated by pruning, regardless of whether
it is done by mowing or burning.
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CONTROL
Hand-pulling of some woody plants is possible, but not always practical given the presence of rhizomes or deep roots in
certain species.
Mowing woody plants above the blueberries can slow their development, but must be done repeatedly over the summer. It
is also recommended to remove the flowers before they can produce seed. Mowing is most effective when the field is in a
growth year, particularly since no damage will be done to blueberry flowers, buds or fruit.

Herbicides
No alternative to herbicides is currently available for controlling woody plants in blueberry fields.
Since most woody plants grow taller than the blueberry, glyphosate applied with a wick applicator is a highly feasible method
of control. This technique allows herbicide to be applied solely on the target species, without affecting any blueberry plants.
Using a manual, “hockey-stick” style of applicator, spot applications can focus on patches where an infestation threatens
to expand or otherwise reduce yield. With larger infestations, or to treat recently developed fields, a mechanized applicator
such as the Super Sponge can be used. Various brands of herbicide in which the active ingredient is glyphosate are available
on the market.
Some woody plants can be controlled by spraying a hexazinone-based herbicide such as PRONONE® or VELPAR® in the
spring of a growth year.
Two species that are difficult to eliminate are sweet-fern and bracken fern. The authors have produced separate information
leaflets for each of them (see below).

CONSERVATION OF WOODY PLANTS FOR POLLINATORS
Some woody plants provide habitat and food for native insect pollinators, particularly before and after the blooming
period of the blueberry. Wild bumblebees, which are highly effective pollinators of blueberry flowers, need flower resources
throughout the season. For this reason, it is highly beneficial to conserve or relocate certain woody plants in thickets where
they will detract little if at all from production, for example in riparian strips, around farm buildings and in windbreaks.
They can also be used in foraging patches. Among the woody species, willows and serviceberries are especially recommended
for attracting native pollinators early in the season.

COMPLEMENTARY LEAFLETS
15. Integrated Pest Management in Wild Blueberry Production
19. Pesticides Used in Wild Blueberry Production
21. Wick Applicator Calibration
27. Foraging Patches to Attract Native Pollinators
30. Managing Native Pollinators in Wild Blueberry Fields
42. Lambkill
43. Sweet-fern
45. Bracken Fern
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48. Narrowleaf Cow-Wheat
Latin name: Melampyrum lineare Desr.
French name: Le mélampyre linéaire
Cow-wheat was first reported in the blueberry fields of Lac-Saint-Jean by Yarborough and Bhowmik in 1989. It has been
identified in 50% of the region’s blueberry fields, at a density of about 3% (Lapointe and Rochefort, 2001). In Côte-Nord
blueberry fields, where it used to be very rare, an ever-growing presence has been noted since 2007-2008. According to
Agriculture and Agri-Food Canada, the species is also found in Prince Edward Island blueberry fields, where occurrences
are annual, localized and dense. When abundant in a blueberry field, cow-wheat can hinder harvest operations by getting
stuck in the teeth of the combs.

DESCRIPTION
Cow-wheat (Melampyrum lineare Desr.) is an annual herbaceous plant with a shallow root system that makes it easy to
pull out by hand. Its slender, upright, puberulent stem grows 15 to 40 cm high, branching in the upper part. It flowers
in summer, producing a white or yellowish flower 8 to 12 mm in length. The fruit is a compressed asymmetrical capsule
containing 1 to 4 seeds.
This plant is unusual in being a hemiparasite, meaning that is partially parasitic on other plants. Cow-wheat grows among
heath plants like the blueberry, often in the company of poverty oat-grass (Danthonia spicata), a grass adapted to dry
environments. Its leaves secrete a nectar that attracts ants, which confuse the plant’s seeds with their cocoons and carry
them off in their mouths to bury them, hastening the plant’s dissemination through the field.
Cow-wheat grows in dry, acid soils, whether sandy or peaty, forming part of the undergrowth of conifer forests.

PREVENTION
Cow-wheat reproduces by seed. Any measure that prevents it from germinating, going to seed or disseminating its seeds,
will impede propagation. This means that after any work in a field where cow-wheat is present, farm equipment must be
cleaned – of plants, seeds and soil – before being taken to another field. This is critical, since otherwise your machines will
be vectors for spreading cow-wheat from field to field.
Though control will not be complete, intense burning, once in every two or three production cycles, can reduce the
dissemination of cow-wheat seeds. Keep in mind however that this will have adverse consequences on the soil’s organic
matter layer.

CONTROL
So far, no effective method has been found for controlling cow-wheat in blueberry fields. A dense mulch however will
prevent the plant’s seeds from germinating.

Herbicides
Cow-wheat is more or less tolerant of hexazinone herbicides (VELPAR® and PRONONE®), which therefore are of varying
effectiveness against it. Other herbicides such as VENTURE l (Fluazifop-p-butyl) and ULTIM 75 DF + AGRAL 90 (Nicosulfuron/
Rimsulfuron) also display variable effectiveness against cow-wheat.
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49. Reindeer Lichen
Latin name: Cladina spp.
French name: La mousse à caribou
In its various species, reindeer lichen (Figure 1) often dominates the undergrowth of open stands of black spruce. It is
particularly abundant in the Côte-Nord region. According to a number of studies, reindeer lichen is highly competitive,
growing in a compact, carpet-like structure that acts as a thermal insulator. By lowering the temperature of the soil beneath,
this restricts the metabolic activity of the roots of other plants. Reindeer lichen absorbs significant quantities of water from
the soil, reducing the amount of soil moisture available (Wivecke, 2003).
A number of allelopathic compounds have been identified in these lichens. According to various studies, these substances
have an effect on root mycorrhizae. This interaction acts to reduce the ability of other plants to assimilate nutrients such
as phosphorus and nitrogen (The Royal Society of Chemistry, 2001).
To date, no study has focused on the direct effects of reindeer lichen on the development of the wild blueberry. However,
observations in the Côte-Nord region, during development of a blueberry field by local stakeholders and blueberry producers,
show that in places where reindeer lichen is present, blueberry plants develop more slowly.

Figure 1. Blueberry plant in reindeer lichen
Source: Suzanne Hardy, Enracinart
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DESCRIPTION
Cladina spp. are composite organisms formed by the symbiotic association of ascomycetous fungi with unicellular algae
(Trebouxia). They can be identified either by shape or with colorimetric tests.

PREVENTION AND CONTROL
Burning remains the best means of prevention and control. Performed in the first years of development, burning eliminates
reindeer lichen quickly and effectively. Once that is done, reindeer lichen will normally cause no further problems.

REFERENCES
Desjardins, È.-C. and R. Néron. 2010. Guide d’identification des alliés et ennemis du bleuet nain : Insectes, maladies et végétaux.
Centre de recherche Les Buissons. 273 pp.
The Royal Society of Chemistry. 2001. Natural Products: Lichens as a Potential Source of Pesticides. 231 pp.
Wivecke, D. 2003. Contribution à l’étude des métabolites secondaires chez les lichens fructiculeux Cladina stellaris et Cladina
rangiferina. Université du Québec à Chicoutimi. 136 pp.
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50. Soil and Leaf Sampling
INTRODUCTION
Samples of soil and leaves are taken to determine any adjustments needed in the fertility program. The samples are sent to
an accredited laboratory for analysis.

SOIL SAMPLING
Planning
Planning how you will proceed is an important step in the process
of obtaining soil samples. The field should be divided into areas
that are as uniform as possible in terms of soil type, slope, density
of coverage by blueberry plants, and so on. For every 25 ha, collect
a sample by taking 15 sub-samples and mixing them together. The
sub-samples should be taken by walking in a zigzag through each
area of the field (Figure 1). To facilitate comparison of results from
year to year, always do your sampling around the same time.

Sampling method and equipment
Insert the soil sampling tube perpendicularly into the soil to a depth
of 12.5 cm. Organic debris at the surface of the soil (stems, leaves,
roots, rhizomes, wood chips) should not be included in the sample.
Make sure all tools and plastic containers are clean. For each
composite sample, the earth collected should be mixed together
with a trowel or other tool. To avoid contamination, do not use
rusty tools or put your hands into the soil.

Figure 1. Sampling in a zigzag
Source: Stéphanie Claveau

Areas not to sample
The soil should not be wet when collected, because it will be hard to mix and will interfere with laboratory analysis. Do not
take samples from the following areas:
• on parcels that were fertilized within the past month;
• on the edge of parcels;
• near ditch embankments or watercourses;
• at roadsides where snow containing road salt has been ploughed;
• in farm lanes.

After collecting soil
The soil samples should be sent to the laboratory as quickly as possible. It is important to keep a detailed record of the field
numbers where samples were taken.

Ordering equipment
Soil sampling tubes and boxes can be ordered from the laboratory or a farm input supplier.
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Analysis of results
For wild blueberry production, soil analysis is used to learn the soil’s pH and percentage of organic matter. Under section
29 of the Agricultural Operations Regulation, the operator of a cultivated parcel under an agro-environmental plan must have
its phosphorus content and percentage saturation analyzed, along with all parameters necessary for the parcel’s use. The
analysis must not have been done more than 5 years prior to the fertilization year.

LEAF SAMPLING
Leaf analysis is the best way to find out the quantities of nutrients being taken up by your blueberry plants. Such analysis helps
you to evaluate the effectiveness of fertilizer applications
and to determine whether fields are suffering from nutrient
deficiencies or excessive inputs.

When to sample leaves
Leaf sampling is always done when the field is in a growth
year, just when the new growth stops. At this point, stems
cease to elongate and the stem-tips turn black, a process
referred to as tip die-back (Figure 2). In Québec this usually
happens at the end of July or the beginning of August.

How to take the sample
Sampling is done when 90% of the plants have reached
the stage described above, in dry weather. Avoid areas
with severe damage due to insects or disease. To collect
the sample, walk through the field in a zigzag, randomly
cutting at ground level, taking 15 to 20 stems per 4 ha. Your
sample bags should either be plastic or waxed on the inner
surface. Paper bags must not be used because the boron in
the paper would distort the laboratory results.

Figure 2. Black dot indicating the end of vegetative growth
Source: Chantale Morin, Club Agroenvironnemental Côte-Nord

After collecting leaves
The samples of leaves should be stored in a cool place and sent to the laboratory as quickly as possible. It is important to
keep a detailed record of the field numbers where samples were taken.

Ordering equipment
Sampling bags can be ordered from the laboratory or a farm input supplier.

Analysis of results
For the minor elements (Zn, B, Mn, Fe, Cu) the laboratory results can be compared to the reference standards developed
by Trevett (1972). For the major elements (N, P, K, Ca, Mg), regional standards were developed by Jean Lafond (2008) at
Agriculture and Agri-Food Canada. Both are provided in Leaflet 51 of this series, Fertilization in Wild Blueberry Production.
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51. Fertilization in Wild Blueberry Production
INTRODUCTION
The wild blueberry (Vaccinium angustifolium Ait.) is a perennial, shrubby, slow-growing plant that is native to northeastern
North America. In Québec, natural populations of blueberry plants are found in various types of soil, including organic,
but generally the blueberry grows in sandy soils of deltaic or eolian origin. Such soils are acid and poor in nutrients, with a
thin surface layer of partially decomposed organic matter. As an undemanding plant that is well-adapted to nutrient-poor,
acidic environments, the blueberry has just what it takes to tolerate such growing conditions.
Despite the blueberry’s limited nutrient requirements, many studies have shown that its potential productivity is increased
by fertilization.

SOIL FERTILITY
The soils where blueberry fields are developed are for the most part podzols. These soils are characterized by a surface
layer of organic matter, a highly leached mineral layer, and an accumulation zone of leached organic material, iron and
aluminum. Such soils are very well drained, the essential condition for podzolization to take place. A cold, wet climate is
another important factor in the formation of these soils.
Lying above the mineral soil, the surface layer of partially decomposed organic matter is the sole reservoir of nutrients for
the blueberry plants; it also determines how much water is available. The thickness of this organic layer varies considerably,
and can be up to ten or more centimetres. However, in some blueberry fields it has been significantly reduced by excessive
burning to rejuvenate the plants, diminishing the soil’s capacity to supply nutrients and water.
Blueberries grow in soils that have an acid pH. In Québec blueberry fields, pH can vary from 4.0 to 5.5, but optimal growth
is obtained when pH is between 4.6 and 5.2 (NBDAAF, 1998). The blueberry is highly adapted to such conditions, taking up
nutrients efficiently where other farm crops would have difficulty tolerating that level of acidity.
Nitrogen (N) promotes plant growth, giving the leaves a dark green colour. Lack of nitrogen reduces the size of both plants
and leaves, which can turn pale green. Nitrogen-deprived plants are also more vulnerable to disease. Nitrogen is made
available to plants by the decomposition of organic matter in the soil; therefore, if the soil is poor in organic matter, or if
drought arrests the process of decomposition, less nitrogen will be provided by organic matter.
Phosphorus (P) is essential to plant growth. It is highly mobile within the plant, moving from older tissues to younger
tissues. Phosphorus deficiency is revealed by a premature reddening of older leaves and by purple spots on them. The
availability of phosphorus is also linked to decomposing organic matter. The acid pH of the soils of blueberry fields promotes
the fixing of phosphorus to iron and aluminum oxides, reducing its availability to the plants. However, blueberries can
obtain organic phosphorus through a symbiotic association with a fungus (mycorrhiza). Living on the roots of a blueberry
plant, the fungus provides it with phosphorus, nitrogen and water in exchange for compounds that the blueberry produces
through photosynthesis.
Potassium (K) plays an important role in many plant reactions. It is involved in the formation, movement and storage of
sugars as well as nitrogen metabolism. The availability of potassium is linked to the mineralogy of the soil, with sandy soils
generally containing little potassium.
Little research has been done on the minor elements in wild blueberry cultivation. Generally, they are provided by the soil
in sufficient quantities to meet the needs of the plant.

FERTILIZATION STRATEGY
In wild blueberry production, fertilization is only done in the spring, and at present only when fields are in a growth year.
With other crops it is often recommended to split fertilization over several applications, both to improve uptake efficiency
and to reduce nitrogen losses to the environment. This approach has been tested in various ways for wild blueberries. In a
Newfoundland study, fertilizers were applied in the spring of either a growth year or a crop year. Greater yield was obtained
from parcels fertilized only in the crop year than from those fertilized only in the growth year.
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Research done in the Saguenay–Lac-Saint-Jean region has indicated that fertilization can be split over the growth and crop
years, with yields comparable to when it is only done in the growth year. The difference was that with split application,
less ammonium (N-NH4) accumulated in the soil profile, reducing the risk of leaching and groundwater pollution (Lafond,
2010).

FORM OF NUTRIENT INPUTS
Blueberries absorb nitrogen preferentially in the form of ammonium (N-NH4). Fertilizers containing nitrates should be
avoided because blueberries don’t absorb them efficiently. You should use a formulation in which nitrogen is provided as
a sulfate (21-0-0). Urea (46-0-0) should be avoided because when it is hydrolyzed it lowers the acidity of the soil, which is
undesirable in a blueberry field. The recommended source of phosphorus is either monoammonium phosphate (11-52-0)
or diammonium phosphate (18-46-0). This formulation contains 11 to 18% nitrogen in the form of ammonium. Potassium
should be in the form of a sulfate (0-0-50). Potassium chloride (KCl, 0-0-60) should not be used because blueberry roots are
sensitive to chlorides.

DIAGNOSING NUTRITIVE STATE
Leaf analyses done in the growth year at aouting (cessation of growth) are used to evaluate the nutritive state of blueberry
plants in the field. By comparing the results to known reference values, a producer can determine fertilization needs
precisely. For the major elements (N, P, K, Ca and Mg), new reference values have been established for the Saguenay–LacSaint-Jean region (Lafond, 2009), while for the minor elements the values determined in Maine are used (Trevett, 1972).
Both are presented in Table 1.

Table 1. Reference values for minimum and maximum nutrient concentrations in wild blueberry leaves

Element

Concentration
Minimum

Maximum
(%)

Nitrogen (N)
Phosphorus (P)1
Potassium (K)1
Calcium (Ca)1
Magnesium (Mg)1
1

1.64
0.12
0.54
0.29
0.13

2.06
0.17
0.71
0.39
0.18

(ppm or mg/kg)
Boron (B)
Copper (Cu)2
Iron (Fe)2
Manganese (Mn)2
Zinc (Zn)2
2

24
7
50
750
25

60
14
100
1490
50

Lafond, 2009.
Trevett, 1972.
Source: Jean Lafond

1
2

SOIL ANALYSES
Unlike other crops, for wild blueberries no fertilization table has been established on the basis of soil analyses. However,
according to the Agricultural Operations Regulation (AOR), soil analysis is required in order for the phosphorus report to be
prepared. The AOR stipulates that in any period when fertilizers are applied, fields must be sampled every five years. The
phosphorus report determines how much phosphorus can be added in subsequent applications. Generally, for blueberry
fields there is no restriction on phosphorus because the recommendations are below the maximum amounts permitted.
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FERTILIZATION STUDIES
Research has demonstrated that blueberry plants respond to fertilization with greater productivity. However, as shown by
studies in Newfoundland, when fields are being developed it is critical that effective weed control be done before fertilizing,
because blueberries are relatively uncompetitive and weeds will take advantage of any input of nutrients.
In Québec, the average recommended nitrogen dose is 25 kg N/ha, with a possible range of 20 to 40 kg N/ha depending on
the terrain, the different clones in the fields, and whether rejuvenation pruning is done by mowing or burning (Lapierre
et al., 1999; MAPAQ, 2000). Doses recommended for Québec are relatively low compared to New Brunswick, Maine and
Newfoundland, primarily because of differences in climate and soil. Recent studies in Saguenay–Lac-Saint-Jean (Lafond,
2010) have shown that for maximum yield the nitrogen dose can go as high as 50 to 60 kg N/ha. By splitting this dose so
that 50% is applied in the spring of the growth year and 50% in the spring of the crop year, negative environmental effects
can be avoided.
Blueberries respond only weakly to phosphorus. In Québec, research by Lapierre et al. (1999) has shown that a dose of 20 kg
P2O5/ha is sufficient to meet crop needs. In Prince Edward Island studies, phosphate inputs did not increase yield despite the
fact that leaf analyses showed higher concentrations of phosphorus. What was increased was the amount of phosphorus in
the soil, which from an agro-environmental point of view is undesirable. Finally, in research done in Maine, crop response
was positive when DAP (diammonium phosphate) was applied in strong doses. In sum, since the results vary depending on
the study, a minimal dose of phosphorus is recommended to ensure plant nutrition and maintain productivity.
Little research has been done into the role of potassium in blueberry production. According to Lapierre et al. (1999),
potassium inputs have no significant effect on yield. An input of 20 kg K2O/ha was found sufficient to maintain the
productivity of the crop.
In a Prince Edward Island study, the application of gypsum (calcium sulfate) led to increased productivity, although the
effect was limited to the first crop year. In Québec there is currently no recommendation for calcium inputs, even though
the soils of blueberry fields have low reserves of available calcium. Boron inputs are recommended however, in low doses,
because boron is involved in cell division and elongation, important in fruit set. The impact on yield has not been clearly
demonstrated however. The availability of boron in acidic soils is relatively low.
A mix of primary and secondary paper sludge can be used as a fertilizer in wild blueberry production. The nitrogen content
of such sludge can range from 1 to 3%. For an input of 100 kg total N/ha, some 15 to 30 t/ha of sludge (on a wet basis)
would need to be applied. Around 25 to 30% of the nitrogen in such sludge is in a form available to the blueberry crop.
An additional benefit of applying paper sludge is that it has a mulching effect, contributing to the conservation of water
in the soil.
It is possible to produce organic blueberries in developed fields. Nutrient requirements are easily met by organic fertilizers
such as compost, but the principal challenge in organic blueberry production is weed control. The Organic Agriculture
Centre of Canada has produced a useful guide entitled Organic Wild Lowbush Blueberry Information, available online at:
www.organicagcentre.ca/DOCs/Organic%20Blueberry%20Guide.pdf .

RECOMMENDED DOSES OF CHEMICAL FERTILIZERS
Nitrogen (N): from 25 to 60 kg N/ha, depending on the field’s past productivity, the initial height of the plants, the
concentration of nitrogen in the leaves and the type of rejuvenation pruning practised. To limit losses to the environment,
heavy doses of nitrogen (over 50 kg N/ha) should be split between the spring of the growth year and the spring of the crop
year.
Phosphorus (P): 15 to 20 kg P2O5/ha
Potassium (K): 20 to 25 kg K2O/ha
Boron (B): 0.72 kg B/ha to 0.40%
Nitrogen and potassium are applied in the form of sulfates. The sulphur contained in such fertilizers acts to acidify the soil,
maintaining the acid conditions required for optimal growth of the blueberry plant.
Fertilizer application generally starts in mid-May, on fields where pruning has been done. Ideally, fertilizers should be
spread when the ground is warm and the blueberry plants are on the verge of budbreak. To ensure uniform application,
avoid spreading on windy days. Very warm days should also be avoided to avoid nitrogen losses through volatilization.
According to pesticide manufacturer DuPont, chemical fertilizers should not enter into contact with hexazinone herbicides
(VELPAR® and PRONONE®). For this reason, after any treatment with a hexazinone herbicide it is important to wait 7 days
before applying fertilizer.
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At present, the recommended formulation is 14-8-14 with 0.40% of boron at a dose of 180 kg/ha (MAPAQ, 2000). At this
dose, the complete fertilizer contributes 25 kg/ha of nitrogen, 14 kg/ha of phosphorus, 25 kg/ha of potassium and 0.72 kg/
ha of boron. In special cases, new formulations are prepared to provide the crop with more nitrogen while maintaining the
amounts for phosphorus and potassium.

REFERENCES
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J. Soil Sci. 90: 189-199.
Lapierre, C., R.R. Simard and J. Zizka. 1999. Effets des méthodes de taille et de la fertilisation sur la croissance et la productivité
du bleuet nain de la région du Saguenay–Lac-Saint-Jean. Entente auxiliaire Canada-Québec. Programme d’essais et
expérimentation en agro-alimentaire. Final report. 50 pp.
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Publication 00-0050. pp. 1-7.
New Brunswick Department of Agriculture, Aquaculture and Fisheries. 1998. Soil Fertility and Fertilizers for Wild Blueberry
Production. Factsheet D.2.0. [Online] www.gnb.ca/0171/10/0171100032-f.asp (Page consulted on September 15, 2010).
Trevett, M.F. 1972. A Second Approximation of Leaf Analysis Standards for Lowbush Blueberries. Maine Agricultural Experiment
Station. Research in the Life Sciences. 19: 15-16.

PROJECT COORDINATION

PUBLISHING

Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

Management

Chantale Ferland, M.Sc., Publishing Project Officer, CRAAQ,
Québec
Lyne Lauzon, Publications Coordinator, CRAAQ, Québec

WRITING

TRANSLATION

Jean Lafond, M.Sc., Researcher in Soil Fertility, Agriculture
and Agri-Food Canada, Normandin

Rod Willmot, M.A.

LAYOUT AND GRAPHIC DESIGN
Sylvie Robitaille, Computer Graphics Technician, CRAAQ,
Québec

PRODUCED BY

FUNDED BY
Association
des producteurs
de bleuets de
la Côte-Nord
Wild Blueberry Production Guide

4

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

52. Harvesting Wild Blueberries
HARVEST TIME
In fields, harvesting begins when 90% of the blueberries are ripe, usually at the beginning of August. In forest operations
the harvest generally starts 7 days later. Harvesting continues over a period of 3 to 5 weeks, the workers often being in the
fields and forests at the crack of dawn. Others work at night to take advantage of the cool. Harvesting is also done on rainy
days.

EQUIPMENT NEEDED
In blueberry fields:
• mechanical or motorized harvester;
• car or truck;
• trailer;
• clothing suitable for different weather;
• plastic crates supplied by the buyer.
In forests:
• car or truck;
• trailer;
• ATV (for rough roads);
• camper, tent or other temporary shelter;
• camping equipment;
• clothing suitable for different weather;
• food supplies;
• berry rake;
• harvest containers (e.g. 5-gallon plastic pails);
• forest maps (for unfamiliar harvest areas);
• plastic crates supplied by the buyer.
To facilitate the traceability of forest-harvested blueberries, since 2009 buyers in two areas of Québec are required to do the
following:
• for forest blueberries:
• supply size 2 crates, which can hold 11.3 to 13.6 kg (25 to 30 lb);
• clearly identify on a forest map where the blueberries were harvested.
• for field blueberries:
• supply size 3 crates, which can hold 15.9 to 18.1 kg (35 to 40 lb).
These requirements only apply to the Saguenay–Lac-Saint-Jean and the La Tuque MRC (territories under
supply management).
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HARVESTING FIELD-GROWN BLUEBERRIES
Increasingly, field-grown blueberries are harvested using different types of mechanized or motorized harvesters. With such
a machine (Figure 1), two workers can harvest up to 1500 kg of blueberries per day. High-performance machines (Figure 2)
can harvest up to 4000 kg per day.

Figure 1. Motorized harvester

Figure 2. High-performance motorized harvester

Source: Club Conseil Bleuet

Source: Club Conseil Bleuet

Large blueberry fields (e.g. on public lands)
Large fields are divided into parcels to facilitate the harvest, and the parcels assigned to pickers in whatever way works best
for the producer:
• by drawing lots, since parcels can vary considerably in productivity and ease of picking;
• by the order in which pickers arrive at the field;
• based on the experience and seniority of the pickers.
Giving each parcel a number will make it easier to plan the harvest, verify the quality of the crop, and ensure that no part
of the field is overlooked.
To encourage pickers to stay through to the end of the picking season, some producers alternate harvesting between more
productive and less productive parcels, making sure to reserve some productive parcels for the last week of harvest.
Pickers bring their full crates to the weigh station to have them weighed and to receive their weight tickets. The crates are
then stacked on pallets and identified before being loaded into trailers for trucking to the freezing plants.
To avoid congestion at the freezing plants, harvesting should be spread over at least 3 weeks. The plants generally set quotas
for the number of crates that can be delivered per day.

Small blueberry fields
At smaller operations, harvesting is usually done by the owner and his family, though occasionally it is done on contract.
At the end of the day the pickers go to the freezing plant or an authorized buying station, where weighing is done and the
pickers are paid for the day’s harvest.

Wild Blueberry Production Guide
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HARVESTING FOREST BLUEBERRIES
Each year in Québec, harvesting wild blueberries in the
forest is an important economic activity for many families.
Some pickers start preparing their season as early as June,
scouting vast stretches of forest in search of recently logged
or burned areas. Since the blueberry is in bloom at that time
of year, promising sites are easily identified. Other pickers
wait for the fruit to start forming before they prospect for a
picking area. On the website of the Syndicat des producteurs
de bleuets du Québec, all of the maps required for forest
picking in the upper Lac–Saint-Jean region are available at:
www.spbq.ca/index.php?option=com_content&view=article&id
=53&Itemid=97 .
At the end of July normally, pickers set up camp near their
harvest areas and the buying stations. When the buying
stations open, the forest blueberry harvest begins. The
pickers walk the terrain all day looking for blueberries.
Picking is done using specially designed hand rakes or combs
(Figure 3) with containers for the fruit. In the evening they
take the day’s harvest to a buying station, sell it and pick up
a supply of empty crates.

Figure 3. Hand rake for harvesting blueberries
Source: MAPAQ, Alma

The volume produced by the forest harvest varies from year to year depending on the weather and market prices. The
higher the price, the more pickers will be out in the forests, the opposite being true when prices are low.

RECEIVING AT THE FREEZING PLANT
Each day, blueberries from fields or the forest are brought by truck to the freezing plants. Upon reception each lot of
blueberries is weighed again, inspected, identified and coded, ensuring its traceability through every step of processing and
shipping to customers. Then the blueberries are briefly stored until they can be cleaned and frozen, which is always done
within 24 hours of their arrival at the plant. Almost 95% of the Québec harvest is processed in freezing plants before being
shipped to Canadian and international markets, primarily Europe, Japan and the United States.
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COMPLEMENTARY LEAFLET
53. Quality Control

REFERENCES
MAPAQ. Le bleuet, un vrai délice. Video.
MAPAQ. Internal document.
Usine de congélation de Saint-Bruno inc. Corporate vidéo.

PROJECT COORDINATION

PUBLISHING

Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

Management

Chantale Ferland, M.Sc., Publishing Project Officer, CRAAQ,
Québec
Lyne Lauzon, Publications Coordinator, CRAAQ, Québec

WRITING

TRANSLATION

Andrée Tremblay, D.T.A., Horticulture Technician, Ministère
de l’Agriculture, des Pêcheries et de l’Alimentation du
Québec, Alma

Rod Willmot, M.A.

LAYOUT AND GRAPHIC DESIGN

COLLABORATION

Sylvie Robitaille, Computer Graphics Technician, CRAAQ,
Québec

André Gagnon, Agronomist, Horticulture and Organic
Agriculture Consultant, Ministère de l’Agriculture, des
Pêcheries et de l’Alimentation du Québec, Alma
Marie-Eve Moreau, Agronomist, Consultant, Club Conseil
Bleuet, Dolbeau-Mistassini
Véronique Moreau, Agronomist, Coordinator, Club Conseil
Bleuet, Dolbeau-Mistassini

PRODUCED BY

FUNDED BY
Association
des producteurs
de bleuets de
la Côte-Nord
Wild Blueberry Production Guide

4

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

53. Quality Control
INTRODUCTION
As with most small fruits, in wild blueberry production the harvest period is a critical phase in maintaining the quality
of the product. For safety reasons, it is essential that precautionary measures be put in place not only during harvest, but
before and after as well.

BEFORE HARVEST
Insects and disease can reduce yields and cause a deterioration in the quality of the fruit. This makes it essential to establish
an effective scouting and control strategy against these pests. The presence of a heavy population of weeds during harvest
can also damage the fruit. Fertilization is another important factor, since healthy, well-fertilized blueberry plants have
better tolerance of mechanical stresses and greater resistance to insects and disease.

DURING HARVEST
Harvest is the most stressful time for fruit. The determining factors for obtaining quality blueberries are the operating
condition of machinery, the skill and patience of pickers, and favourable weather.
Harvest machines should be greased using food grade grease. The teeth of the comb should be evenly spaced at an average
of 4 to 5 mm, though this can vary depending on the average width of the blueberry stems. The height of the comb should
be adjusted to the distribution of fruit on the stem. When stems are loaded with fruit from top to bottom, the comb should
be placed about 1 cm from the ground. When there is only fruit at the end of the stems, the comb should be raised. To avoid
getting soil into the crates, adjust the nose of the picking head so that the comb is perfectly parallel to the ground. Whether
using a manual harvester or a motorized one, the speed of progress should be adjusted to the density of fruit. The greater
the density of fruit, the more you need to slow down, since going too fast will damage the fruit. As fruit accumulates in the
hopper it must be emptied into crates. Weeds getting into the comb must be cleared frequently. All of these considerations
are critical to avoid damaging the fruit while reducing the percentage of blueberries left on the ground.
At the end of each day, the harvesters should be cleaned and lubricated. A maintenance record should be kept if you have
several machines.
In the case of a non-motorized harvester, it should roll smoothly without the nose tilting up from operator effort.
For motorized pickers, a leak-proof drip catcher should be installed under the oil reservoir. Filling of the gas tank should
always be done on a road or in an area where there are no blueberry plants. Before filling the tank, remove all crates from
the harvester.
To avoid crushing the blueberries when stacking crates, care must be taken to ensure that crates are filled to a maximum
height of 3 cm from the top. When a crate is full, level the accumulated fruit and transfer any surplus to another crate.
When you have multiple pickers to manage, set a limit on the maximum weight per crate to discourage overfilling. Some
producers even set penalties for exceeding the average authorized weight. Also critical in ensuring quality control is to
inspect the pickers’ work methods regularly, as well as the condition of their machines. To facilitate such inspections, have
all pickers work in the same field.
Certain times are better than others for harvesting. Morning dew is an excellent natural lubricant that limits mechanical
damage to the fruit and greatly facilitates picking. The best time to work is therefore in the early morning or on days of fine
rain. Hot, sunny days are to be avoided, because the fruit dehydrates and is much more vulnerable to mechanical damage.
Some producers go so far as to harvest only at night. Note that when a frost occurs, blueberries dehydrate and become soft,
making it practically impossible to harvest them without causing significant damage. In this situation, it is best to wait for
a good rain to rehydrate the fruit before resuming the harvest.
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AFTER HARVEST
The vehicles and trailers used for shipping the blueberries should be cleaned at the end of each harvest day. Containers of
gas or any other dangerous substance must never be carried in the same compartment as the fruit.
After crates of blueberries are stacked on a pallet, the stack should be secured by wrapping it in plastic.
When blueberries are briefly stored in the field or some other location while waiting to be shipped or processed, it is
important to avoid any possibility of contamination (by rodents, birds, etc.) that could compromise their quality and
safety. Furthermore, it is strictly forbidden to store blueberries in the same premises as fertilizers, pesticides, generators
or any other source of chemical contamination. Generally, blueberries should be trucked to the freezing plants within
24 hours after being harvested.

On-farm safety
Outbreaks of food poisoning from farm products such as imported spinach, cantaloupe, green onions, lettuce, basil, carrot
juice, etc., have justifiably caused concern among consumers. The publicity around such incidents has done considerable
damage to the market for certain fruits and vegetables. To reassure consumers, and to maintain a high standard of quality
for their crop, blueberry producers must implement some important safety measures:
• provide pickers with toilets and handwashing facilities;
• prohibit access to the field by domestic animals during the harvest period;
• set up eating areas, or designate places off the field where pickers can take their meals;
• inform and sensitize the pickers about the importance of personal hygiene when harvesting wild blueberries;
• establish a policy on people at risk, i.e. pickers with an infection that represents a risk for the safety of the fruit
(gastroenteritis, diarrhea, flu, cold, etc.);
• make available to the pickers antiseptic gel dispensers.
The Canadian Horticultural Council has published a manual for small fruit producers who wish to put in place an on-farm
food safety program (see below). It is designed to help growers and processors identify and neutralize all of the potential
sources of contamination (chemical, physical and microbiological) that could affect their production.
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REFERENCE
Canadian Horticultural Council. 2010. Small Fruit OFFS Manual. 154 p. [Online, requires registration].
http://www.canadagap.ca/en/manuals/offs-manualdownloads.aspx (Page consulted on March 31, 2010).
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54. Traceability: Safety for Consumers and Producers
INTRODUCTION
A traceability system tracks the complete history of the fruit from the field through to the moment it is shipped. It makes
possible a precise retracing of every step, input, machine and employee involved in wild blueberry production. Essentially
it consists of a set of records and documents that are linked together by reference numbers. If contamination is discovered,
the system will reveal at which point it could or could not have happened. For many producers, all the information needed
to set up a traceability system is already stored in their memory. All they need to do is copy it onto paper or into the
computer.
Setting up a traceability system is a mandatory step in an effective program of on-farm food safety. In 1996, when mad
cow disease struck the entire planet, beef producers were unprepared for such a situation. Experts agreed that the failure
of traceability systems played a major role in the crisis, costing producers billions of dollars. Since then, several other
major crises (foot-and-mouth disease, swine influenza, avian influenza) have weakened consumer confidence in agri-food
production systems.
To reassure consumers, to preserve the healthy image of our wild blueberries, and to remain competitive on national and
international markets, Québec’s blueberry producers must set up traceability systems throughout their operations. This
strategy will enable the swift removal of sub-standard product from the distribution chain, so that economic loss is not
suffered by the industry as a whole.

IMPLEMENTING A TRACEABILITY SYSTEM ON THE FARM
Several types of record exist. For businesses that do not engage in selling fresh fruit and have no employees or buildings, the
basic records are sufficient. Otherwise, careful assessment must be made of which complementary records are required. The
idea is to focus on information relevant to maintaining product safety. Setting up a traceability system may appear arduous,
but once it is implemented, subsequent management will demand no more than a few hours of work per year. Your farm
consultant can help you set up a traceability system that is simple, complete and effective.
Examples of the records described below are provided in the appendices of the Small Fruit OFFS Manual (Canadian
Horticultural Council, 2010). Certain records can also be obtained from the MAPAQ office in your region.

BASIC RECORDS
Inspection, cleaning, maintenance and repair of equipment
All items of equipment must be assigned reference numbers. For each one, all inspection, cleaning, maintenance and repair
operations must be entered into the file. Particular attention must be paid to equipment that comes into direct contact
with fruit. During the harvest period, all harvesters including those belonging to pickers must be inspected every 2 days
at a minimum. The record should include the following details: date of operation, name of employee, item of equipment
concerned, brief description of what was done.

Production inputs
Québec’s Environment Quality Act obliges farm producers to keep a spreading record with a detailed history of all fertilizing
materials spread and any other relevant information. For your traceability system, the record should also cover pesticides,
mulches and other production inputs. The following details should be given: dose, spreading method, date of application,
product applied, field number, name of the person who applied the product, reference number of the equipment used.

Work record
In this record, enter the dates on which mowing, burning or shredding work was done in each field. For each operation the
reference number of the machine that was used, and the name of the operator, must also be entered.
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Rotation plan
In this record, identify which fields are in a crop year and which are in a growth year. This record has to be updated before
the start of each season.

Cleaning and maintenance of sanitary facilities
Assign a reference number to each facility. Throughout the harvest period, enter the date, the time and the name of the
person who cleaned the sanitary facilities. The following details should be covered: emptying toilets, emptying waste
receptacles, restocking toiler paper, soap, sanitizer lotions, etc.

COMPLEMENTARY RECORDS
Building plans
For each building, a diagram of the interior must be drawn indicating the location of toilets, gas tanks, storage, pesticide
storage, rest room, showers, etc. To complete the record, draw a map showing the arrangement of the buildings relative to
each other, with a reference number assigned to each.

Inspection, cleaning, maintenance and repair of buildings
Assign a reference number to each building. At the start of the season, inspect the interior and exterior of each building. The
following elements should be noted: holes in walls, condition of light fixtures, cleanliness of premises, security of entries,
state of ventilation, presence of mold or other contaminants, weeds, exterior drainage, etc. Record in the same document
the steps that should be taken to correct any problems encountered.

Visitor registry
During harvest, visitors should sign a registry before entering the production site. The registry should include the date, the
reason for their visit, the person’s name and his or her employer.

Harvest and storage of blueberries
In this record, enter the date of the harvest, the quantity harvested, the parcel number, the number of pickers, the reference
numbers of harvesters used, and the date and duration of storage. When crates are combined on pallets, each pallet must
be given a number.

Shipping
For all small fruits that are trucked away from the place of production, a transportation record (delivery order) must
be completed. The following elements are entered: shipping date, cleanliness of vehicle, identification of lots shipped,
quantity delivered, destination, person in charge.

Warehouses
This record should be completed for warehouses used for storing blueberries or product containers awaiting their first use.
The following elements should be evaluated: the condition of the different components of the warehouse, the state of the
walls, the condition of light fixtures, the presence of contaminants or vermin, the cleanliness of the premises, the security
of the building. Assign a reference number to each warehouse.

Employee hygiene
The purpose of this document is to help the producer enforce a clear policy on basic hygiene. The following elements
should be covered: injuries and diseases, biosafety, production practices, use of gloves, handwashing, etc. This document
will serve as a tool in employee training.

Picker record
For each picker, enter the person’s name and assign him or her a reference number. Also indicate the reference number of
the harvester used by that picker.
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Vermin monitoring and control
In this protocol, control methods (traps, baits, chemical products, scaring devices) are entered for each animal pest: birds,
rodents, insects and so on. Assign a reference number to each control device, identifying its location on a map. During the
harvest period, control devices must be checked once a week. At each inspection, record the presence or absence of vermin
in each device. If a recurrent problem is noted, corrective measures should also be recorded.

Information session
This record is for noting information/instruction sessions offered to employees, e.g. on quality standards, personal hygiene,
etc. The following elements should be entered: date of session, employee name, instructor name, educational institution,
subject of course, pass certificate, employee signature.
Each of the foregoing records should be signed by the person in charge. The reference numbers are crucial, since they are
what connect all the records. For example, based on the records it should be possible to identify which repair was done on
the machine that harvested the blueberries from a particular field. Beyond traceability, these documents can come in very
handy for a producer wishing to improve his technical and economic performance. Ideally, all records should be kept for
at least 3 years.

REFERENCE
Canadian Horticultural Council. 2010. Small Fruit OFFS Manual. 154 pp. [Online, requires registration].
www.canadagap.ca/fr/offs-manuals/offs-manualdownloads.aspx (Page consulted on March 31, 2011). The French version
of the guide for potato producers was consulted at www.fpptq.qc.ca/documents/Manuelv5.2_2010_Fr.pdf (Page consulted
on September 15, 2010).
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55. Economic Aspects
PROPOSED BUDGET
Table 1 below illustrates a summary budget for 1 ha including variable costs. It is not a business budget, but one representing
the probable results of a business model that obtains satisfactory technical and economic production efficiency, given the
prices current at time of writing. Readers should adapt it to their own situation.
GST and QST are not considered, since they are generally reimbursable. Also not included are long-term financing costs,
operator and employee salaries, and the Canadian business risk management programs AgriStability and AgriInvest.

SALES
In the main producing regions, pick-your-own operations are marginal, as is hand raking. Most of the production is frozen,
with prices varying from year to year. The price of $1.30/kg assumed here corresponds to the average price to producers over
the last 20 years, excluding the four best years.

EXPENSES
Development
Developing the land requires two years. The first year consists primarily of having forest residue shredded, which will leave
some debris to be gathered manually after the shredder has done its work. A first application of herbicide should be done,
and a firebreak made (a 7 m strip around the entire field) by a contractor using a wheeled grader. Shredding is repeated in
the second year, followed by a second herbicide treatment and an application of fertilizer. Development costs are financed
over the long term.

Crop years
For maximum yield, the rental of pollinators is essential in crop years. Areas in production are registered with the Crop
Insurance Program of La Financière agricole du Québec. Harvesting is performed by contract harvesters, or by members in
the case of cooperative fields. For small blueberry fields of a few hectares, the owner and family do the harvesting. Labour
costs are not included in the budget.
The blueberries are then trucked to the freezing plant. Producers are required to pay 2.2 cents/kg to the Syndicat des
producteurs de bleuets du Québec.
To stimulate the rejuvenation and expansion of the blueberry plants, pruning is done after the harvest by either mowing
or burning. The recommended frequency of burning is once in every three rotations, starting from the fourth rotation (end
of the seventh year).

Growth years
During growth years the firebreak and windbreaks have to be maintained. There will also be applications of fertilizer to
stimulate growth, and of herbicides to control weeds. The labour costs for such cultural operations are not included in the
budget.
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Table 1. Summary budget for 1 hectare of wild blueberry crop (in dollars)

Year

1

2

3

4

5

6

7

8

9

10

11

Development

Growth

1st Crop

Growth

2nd Crop

Growth

3rd Crop

Growth

4th Crop

Growth

5th Crop

0

0

832

0

1638

0

1950

0

2422

0

2422

21

341
180

Products
Sales

Variable Costs
Supplies
Herbicides
Chemical fertilizers
Pollinators
Harvest crates
No. 2 oil for burning
Total Supplies
Cultural operations
Shredding and mulching
Herbicide application
Fertilizer spreading
Firebreak maintenance
Flail mowing
Burning
Firebreak development
Total Cultural Operations
Marketing
Joint plan
Trucking to freezing plant
Total Marketing
Other Costs
Labour for harvest
Technical advice
Leasing of public land
Crop insurance
Interest on short-term
financing
Maintenance of windbreaks
Other improvements
Total Other Costs

Total Variable Costs
Margin on Variable Costs

341
180

226
180

115
14
21

521

990
2

810
6
4

129

230
28
521

258

6
4

0

10
13

820

36

0

14
14
28

10
13

225
10
13
31
13

288
33
111
432

5
4
3

36
6
998

406

226
180

36

10

36

0

28
28
56
444
10
13
62
24

10
13
15

288
41
406

12

57

0

33
33
66

12

329

5
4
3
36
21

10
13

226
180

528
10
13
74
32

5

288
41
406

5
4
3
36

12

36

0

41
41
82

10
13
12

329

656
10
13
91
33

5

36

12

36

0

41
41
82

10
13
12

656
10
13
91
33

5

100
123
1142

23
1364

292
485

38
569

553
903

40
458

657
1212

40
458

803
1250

40
458

803
1250

-1142

-1364

347

-569

735

-458

738

-458

1172

-458

1172
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Other costs
Certain charges are payable each year. Technical advice and the agro-environmental fertilization plan (AEFP) will cost on
average $10/ha per year. For blueberry fields developed on public land, leasing costs correspond to a percentage of the land’s
market value, which varies depending on the region, the land’s productivity, etc. A cost of $13/ha is assumed here. Interest
charges on short-term financing are calculated for half of all supplies, cultural operations, marketing and other expenses
financed for 6 months at a rate of 5.5%.
For more information, the reader is invited to consult Bleuet nain semi-cultivé – Budget (Agdex 235/821b) in the collection
Références économiques published by the Centre de référence en agriculture et agroalimentaire du Québec (CRAAQ). Available
online at www.craaq.qc.ca/ReferencesEconomiques.

COMPLEMENTARY LEAFLETS
3. Evaluating and Developing a Wild Blueberry Field
52. Harvesting Wild Blueberries

RESOURCE ORGANIZATION
Syndicat des producteurs de bleuets du Québec: www.spbq.ca/
• Joint plan: www.canlii.org/en/qc/laws/regu/rq-c-m-35.1-r40/latest/rq-c-m-35.1-r40.html

REFERENCE
CRAAQ. 2009. Bleuet nain semi-cultivé - Budget à l’hectare. Références économiques. 13 pp.
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56. Insurance and Income Protection
INTRODUCTION
The insurance and income protection programs presented below are offered exclusively by La Financière agricole du Québec
(FADQ).

CROP INSURANCE
Addressed to operations in which wild blueberries are grown in cultivated fields, the Crop Insurance Program is aimed
at protecting producers from crop losses due to unfavourable weather or uncontrollable natural phenomena. It offers
customized protection, tailored to the reality of each farm enterprise and its production volume.
The following risks are covered:
• wild animals against which there is no adequate means of protection, with the exception of waterfowl covered by the
damage compensation program under the Canada-Québec Production Insurance Agreement;
• floods;
• excessive wind, rain, humidity and heat;
• frost and ice formation, from November to April;
• hail;
• uncontrollable insects and diseases;
• snow;
• hurricanes and tornadoes;
• drought.

Enrolment
The deadline for enrolment is December 1 before the insurance year. The minimum insurable area is 4 ha. All fields that are
in their 1st or 2nd crop year must be insured.
A full summary of the crop insurance program for blueberries is available at:
www.fadq.qc.ca/fileadmin/en/cent_docu/prog/assu/asrec/resu_prot/blueb.pdf

AGRIINVEST
The AgriInvest program is a business risk management tool. When a producer makes a deposit in his AgriInvest account, a
matching government contribution is also deposited. Money can subsequently be withdrawn from the account to cover a
shortfall in operating income or to make investments in the farm. Participation in the AgriInvest program is independent
of participation in the AgriStability program.

Eligibility conditions
To be eligible for the AgriInvest program, the producer must:
• be registered with the Ministère de l’Agriculture, des Pêcheries et de l’Alimentation du Québec, in accordance with the
Regulation respecting the registration of agricultural operations and the payment of real estate taxes and compensations, and
provide the operation’s registration number (NIM);
• have declared farm income (or losses) for income tax purposes;
• have met all program requirements regarding deadlines for transmission of financial data;
• market a product subject to the regulations and conventions in force under the Act respecting the marketing of agricultural,
food and fish products.
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A full summary of the AgriInvest program is available at:
www.fadq.qc.ca/en/insurance_and_income_protection/agriinvest_and_agri_quebec/programs/2011_agriinvest.html

AGRISTABILITY
The AgriStability program is a risk management tool based on overall income. Its purpose is to stabilize income in the
event of a large margin decline. Participation in the AgriStability program is independent of participation in the AgriInvest
program.

Eligibility conditions
• be registered with the Ministère de l’Agriculture, des Pêcheries et de l’Alimentation du Québec, in accordance with the
Regulation respecting the registration of agricultural operations and the payment of real estate taxes and compensations, and
provide the operation’s registration number (NIM);
• have declared farm income (or losses) for income tax purposes;
• have carried out a minimum of six consecutive months of farming activity in Canada;
• have completed a production cycle (to provide reference data for income and expenses);
• have met all program requirements regarding deadlines. The registration deadline for enterprises in their first participation
year is April 30;
• market a product subject to the regulations and conventions in force under the Act respecting the marketing of agricultural,
food and fish products.
A full summary of the AgriStability program is available at:
www.fadq.qc.ca/fileadmin/en/cent_docu/prog/assu/agri_stab/2011/resume_agri_stab_en_2011.pdf

RESOURCE ORGANIZATION
La Financière agricole du Québec
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57. Accident Prevention Plan
INTRODUCTION
Like everything else in a farm enterprise, health and security must be managed. This means dedicating a certain amount of
time to these concerns, and emphasizing teamwork. The employer must show that he cares about accident prevention, and
employees must be involved in finding causes and solutions.

BILL C-21 AND EMPLOYER OBLIGATIONS
In force since March 31, 2004, the Act to amend the Criminal Code of Canada (Bill C-21) included substantial changes with
regard to health and safety in the workplace. Employers are now subject to criminal proceedings after a serious accident
if measures were not in place to protect the health and safety of workers. In fact, anyone who manages or supervises one
or more workers must show that health and safety obligations are respected, taking all reasonable precautions to prevent
bodily injury due to accident.
Bill C-21 reinforces the Québec Act respecting Occupational health and safety (see References), which stipulates that every
worker has a right to working conditions that have proper regard for his health, safety and physical well-being (section 9).
The employer thus has an obligation to take whatever measures are necessary to protect the health and safety of workers
(section 51). He must ensure that risks are eliminated at the source by organizing the workplace in a safe manner and by
training workers on safe techniques and procedures. He is also obligated to provide individual protection equipment, free
of charge, and to require workers to use it.

TRAINING FIRST-AIDERS AT THE WORKPLACE
A minimum number of first-aiders must be present at the workplace to ensure that any worker who suffers an accident
or ailment can immediately receive first aid. The First-aid Minimum Standards Regulation (see References) stipulates that
employers must ensure the presence at all times, during work hours, of a minimum number of first-aiders. For the exact
number of first-aiders required in your enterprise, check with the CSST or CSSS.

FIRST AID KIT
Under Québec’s First-aid Minimum Standards Regulation, each employer is required to provide an adequate number of first
aid kits. The kits must be located as close as possible to where the work is done, be easy to reach and available at all times.
The kits and their contents, whose expiry dates should be checked regularly, must be kept clean and in good condition.
Any item that is out of date, soiled or yellowed with age must be replaced. It is not necessary to replace first aid kits every
three years.
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COMMUNICATION SYSTEM
When an injured person needs emergency care, it is critical that precious minutes not be wasted by hunting for telephone
numbers or the name of the first-aider. To reduce lost time to a minimum, the employer must provide a communication
system that is immediately available, along with adequate signage indicating:
• the telephone numbers of service centres that can be contacted in case of emergency;
• the names, functions and locations of first-aiders;
• location of kits or the first aid room;
• any other equipment related to first aid (e.g. safety data sheets on pesticides used).

THE ACCIDENT PREVENTION PLAN
What can you as an employer do to establish a prevention plan for your blueberry farm?
Identify dangers: go around the workplace and each workstation, reviewing one by one the various activities carried out
and the equipment used for them. Ask yourself, in each situation, where the dangers lie and which employees are at risk.
Correct work situations that pose a risk: take concrete action, starting with whatever is most urgent. What can you
do to reduce risks or better protect a worker?
Control: prevent a danger from recurring. How will you ensure later on that safety measures remain in place? What means
will you take to achieve this? Build employee awareness about accident prevention.

IDENTIFYING RISKS
Dangers are numerous in a farm enterprise, and the accidents they cause can be very severe. The first step is therefore to
identify the principal risks associated with blueberry production. Here are some examples:

Pesticide intoxication
As an employer, you must have a good knowledge of the pesticides used, their usage guidelines and the intoxication risks.
For every product used, its material health and safety data sheet must be readily available in the workplace. Protective
equipment must be provided free of charge to employees, and they must be required to wear it. Spraying equipment must
also be in good operating condition. The person responsible for purchasing and applying pesticides must be the holder of
a certificate issued by the MDDEP after passing an exam. The regulations in force are set out in the Pesticide Management
Code (see References).

Workstation setup
This is a question not only of safety, but of efficiency. Each workstation should be analyzed with a view toward minimizing
the risk not only of accidents but of workers developing musculo-skeletal problems such as back, shoulder or knee pain. For
good ideas on how the work could done more efficiently, ask your employees.

Allergies to insect stings etc.
Allergenic situations can happen at any time. A farm enterprise must therefore be prepared to provide swift assistance when
someone has an allergic reaction to an insect sting or other allergen. First aid kits should always contain an EpiPen (autoinjector of epinephrine) for administration in case of emergency. For information on purchasing and using an EpiPen,
consult the CSSS in your region (see References).

Heatstroke and sunburn
Working as usual in extremely hot or sunny weather can place outdoor workers at risk of heatstroke, which can be fatal, or
severe sunburn. In such weather, it is important to be on the alert, adjusting tasks and work time to protect your employees.
Provide lots of water, and make sure appropriate work clothes and headgear are worn.

Moving parts
Much farm machinery carries a risk of accident, from loss of a limb to loss of life. Wherever there are moving parts,
employees need to be aware of the threat of being pulled in, pinched, cut, crushed, or hit by flying objects. Adequate safety
measures must be taken with each machine.
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Using machinery
Some employees work with tractors, lift trucks and harvesters. It is important to ensure that these employees are properly
trained to operate such machines safely.
Look for any other risks you can identify in your operation.

PREVENTION CARD
Prevention cards are available from the CSST (see References) for noting down identified risks and the solutions to them.
These cards will help you perform follow-up and control on the solutions you put in place.

NEW EMPLOYEES – SENSITIZING WORKERS
Have you just hired a new employee? Starting from his or her very first day on the job, make sure your new employee
receives all the safety instruction needed to work without danger. What individual protection equipment should be worn?
What are the major safety rules to learn? If special training is needed, make sure he or she receives it. Even experienced
workers should be given a safety reminder at the start of a new season.

THE INFORMATION IN THIS TEXT IN NO WAY REPLACES THE TEXT OF ANY LAWS OR REGULATIONS IN FORCE. THIS
DOCUMENT IS ONLY A BRIEF GUIDE TO PREVENTION

Short-term prevention measures
can pay off big in the long term.
I’m committed to health and safety!
REFERENCES
To learn more, consult the following documents and websites:
Poster (11 in x 17 in) for providing the names of first-aiders, emergency numbers and kit location (DC 900-801-2). Sticker
to identify a first aid worker (DC 700-325).
Available free at 418-266-4250
CSST, La formation des secouristes en milieu de travail, c’est bon pour tout le monde (training first-aiders at the workplace is good
for everyone). Brochure to order or download (DC 100-545-1
www.csst.qc.ca/publications/ListePublications.htm
General information for employers on the workplace first aid program:
www.csst.qc.ca/employers/acces_employers.htm
Act respecting Occupational health and safety, R.S.Q., c. S-2.1:
www.canlii.org/en/qc/laws/stat/rsq-c-s-2.1/latest/rsq-c-s-2.1.html
Act respecting industrial accidents and occupational diseases, R.S.Q., c. A-3.001:
www.canlii.org/en/qc/laws/stat/rsq-c-a-3.001/latest/rsq-c-a-3.001.html
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57. Accident Prevention Plan
For workplace safety: www.csst.qc.ca
Pesticide Management Code: www.publicationsduquebec.gouv.qc.ca
CSSS: Your health network: www.msss.gouv.qc.ca/en/reseau/lsn.php
First-aid Minimum Standards Regulation [A-3,r.8.2]:
www.canlii.org/en/qc/laws/regu/1984-goq-2-3383/latest/1984-goq-2-3383.html
Your occupational health team:
www.santeautravail.qc.ca
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58. Environmental and Regulatory Requirements
for Operating a Blueberry Field
Important: The requirements contained in the present document do not exempt the producer from any
other statutory or regulatory provisions in force.

THE AGRICULTURAL OPERATIONS REGULATION
The Regulation is aimed at protecting the environment, particularly the water and soil, from pollution caused by agricultural
activities including blueberry operations of 5 ha or more. To comply with the Regulation, producers must:
• prepare a phosphorus report and file it by May 15 of each year with the Ministère du Développement durable, de
l’Environnement et des Parcs (MDDEP);
• prepare an Agro-environmental Fertilization Plan (AEFP) if fertilizers were applied. Recommendations in this document
must also be followed up at the end of the growing season. In the case of leased land, a copy of the AEFP must be
provided to the lessor;
• have the soil of cultivated parcels analyzed every 5 years;
• keep a spreading register of fertilizers applied;
• in the case of leased land, have a copy of the lease.
Table 1 presents the separation distances to respect when spreading fertilizers.

Table 1. Separation distance for spreading fertilizers

Chemical
fertilizer

Manure

Watercourses and water bodies

3m

3m

Ditches

1m

1m

What is protected

Fertilizing residuals
(FR)
See specific regulation

www.mddep.gouv.qc.ca/matieres/mat_res-en/fertilisantes/index.htm
See specific regulation

www.mddep.gouv.qc.ca/matieres/mat_res-en/fertilisantes/index.htm

Ref. Agricultural Operations Regulation

In the case of wells, the separation distance for fertilizer spreading is given in Table 4.
For further details, consult the version in force of the Agricultural Operations Regulation at:
www.canlii.org/en/qc/laws/regu/2002-goq-2-2643/latest/2002-goq-2-2643.html
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THE REGULATION RESPECTING PERMITS AND CERTIFICATES FOR THE SALE AND USE OF PESTICIDES
Purchase and use of pesticides for farm producers
For the purchase and use of class 3 pesticides (pesticides for agricultural use), either a permit or a Farmer’s Certificate for the
Application of Pesticides is required. The person using a pesticide on the farm must be either the farm producer or a person
acting on his behalf, such as an employee or family member. If the user is not certified himself, he must be supervised by a
certified person who is at the site where the activity is carried out.
• Permit
A permit is mandatory for businesses or organizations that sell pesticides or apply pesticides on contract (paid work). The
farmer is exempt from this obligation if performing the work for the agricultural purposes of his farm operation. Only a
Farmer’s Certificate issued by the MDDEP is required. The permit is renewable every three years.
• Certificate
A qualification certificate is required for individuals, be they pesticide users or salespeople for a business that has a permit.
Producers who carry out work involving the use of pesticides must therefore hold a qualification certificate. The holder of
a certificate must have it in his possession at all times when selling or using pesticides. The certificate is renewable every
five years.

Applying for and obtaining the certificate
1. First step: training
• Distance training with SOFAD, including learning guides, homework, a tutor and exams. Information on the
registration form and how to register for distance training are available at: www.sofad.qc.ca/ssm/ ;
• Classroom training given by public and private teaching establishments as well as private instructors;
• Producers can also consult their regional farm training representatives. Contact information for the regional farm
training collectives can be found at: www.formationagricole.com ;
• Self-training using the learning guides produced by SOFAD. To order these guides, contact SOCADIS Inc. at 514-3313300 (Montréal area) or 1-800-361-2847 for the rest of Québec.
Though not obligatory, training facilitates acquisition of the knowledge required to take the certification exam successfully.

2. Second step: take the exam
• Exams are taken in the presence of monitors in centres authorized by SOFAD. For information on the exams, registration
and the dates and places where they are administered, consult the SOFAD website at www.sofad.qc.ca/ssm .

3. Third step: apply to the MDDEP for the certificate at
www.mddep.gouv.qc.ca/pesticides/enligne_en.htm
Applications must be presented to the regional office of the Ministère du Développement durable, de l’Environnement et
des Parcs of your region:
• by completing an application for certification;
• by providing proof(s) that the exam was passed successfully;
• by paying the required fee.

Applying for and obtaining the permit
Applications must be presented to the regional office of the Ministère du Développement durable, de l’Environnement et
des Parcs of your region:
• by completing an application for certification, which can be done online at
www.mddep.gouv.qc.ca/pesticides/enligne_en.htm ;
• by providing a list of the certified individuals who will be selling or using the pesticides;
• by paying the required fee.
For further details, consult the version in force of the Regulation respecting permits and certificates for the sale and use of
pesticides at the following address:
www.canlii.org/en/qc/laws/regu/1997-goq-2-1251/latest/1997-goq-2-1251.html
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THE PESTICIDE MANAGEMENT CODE
The Pesticide Management Code is aimed at reducing and controlling the use of pesticides, limiting the risk of exposure for
people, especially children, and reducing the risks of environmental contamination.

Separation distances
The preparation and application of a pesticide must be done in accordance with the manufacturer’s instructions given
on the pesticide label. In the event of disagreement between the label instructions and any provision of the Pesticide
Management Code, the most restrictive of the two applies.

Table 2. Separation distance for the spreading of pesticides: water intake facilities

Water intake facility
Bottled water
Flow > 75 m³/day (water supply system)
Surface well for human consumption, or
Any underground well

Preparation and storage
(Classes 1 to 3)

Terrestrial or aerial application

100 m

100 m

30 m

30 m

Ref. Pesticide Management Code

Table 3. Separation distance for the spreading of pesticides: watercourses, water bodies and ditches

What is protected
Watercourses and water bodies
Ditches

Preparation and storage
(Classes 1 to 3)

Terrestrial or aerial application

30 m

3m

-

1m

Ref. Pesticide Management Code

Principal rules concerning storage
• Conditions in the place of storage must not risk altering the product or its packaging (such that the contents could enter
the environment);
• A poster listing emergency services and telephone numbers (e.g. for the Centre antipoison du Québec) must be
conspicuously displayed near the entry of the storage place;
• Have at hand appropriate materials to stop and clean up any leak or spill that could occur;
• A retention wall is required for anyone storing more than 100 L or 100 kg of pesticides for more than 15 consecutive
days.
For further details, consult the version in force of the Pesticide Management Code at:
www2.publicationsduquebec.gouv.qc.ca/dynamicSearch/telecharge.php?type=3&file=/P_9_3/P9_3R0_01_A.htm.
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THE GROUNDWATER CATCHMENT REGULATION
The purpose of the Regulation is to:
• facilitate the protection of groundwater intended for human consumption;
• govern groundwater catchment in order to prevent catchment by an owner or operator from being detrimental to
neighbours, in particular by lowering the water table or reducing artesian pressure; to prevent the drawing of water in
excessive amounts relative to its availability; and to minimize the adverse effects of catchment on watercourses and
bodies of water, on persons entitled to use them and on the ecosystems associated with them.
Before any development of new blueberry fields, you must inquire from the municipality whether it has a by-law affecting
the location of a catchment work for a drinking water distribution system (section 27 of the Regulation).

Table 4. Separation distance for the spreading of fertilizers

What is protected

Chemical
fertilizers

Manure

30 m

30 m

Bottled water

Fertilizing residuals
(FR)
See specific regulation

www.mddep.gouv.qc.ca/matieres/mat_res-en/fertilisantes/index.htm

Flow > 75 m³/day
(from a water supply system)
Surface well for human
consumption, or

30 m

30 m

See specific regulation

www.mddep.gouv.qc.ca/matieres/mat_res-en/fertilisantes/index.htm

Any underground well
Ref. Groundwater Catchment Regulation

For further details, consult the version in force of the Groundwater Catchment Regulation at:
www.canlii.org/en/qc/laws/regu/2002-goq-2-2657/latest/2002-goq-2-2657.html

REFERENCES
Gilbert, A. 2008. Exigences environnementales pour l’exploitation d’une bleuetière. Ministère du Développement durable, de
l’Environnement et des Parcs. PowerPoint Presentation. [Online].
http://www.agrireseau.qc.ca/petitsfruits/documents/Exigence%20environnementale%20A-Gilbert%20.pdf (Page consulted on
September 15, 2010).
Government of Québec. Agricultural Operations Regulation, version of March 1, 2010. [Online].
www.canlii.org/en/qc/laws/regu/2002-goq-2-2643/latest/2002-goq-2-2643.html (Page consulted on September 15, 2010).
Government of Québec. Regulation Respecting Permits and Certificates for the Sale and Use of Pesticides, version of March 1, 2010.
[Online]. www.canlii.org/en/qc/laws/regu/1997-goq-2-1251/latest/1997-goq-2-1251.html (Page consulted on September 15,
2010).
Government of Québec. Pesticide Management Code, version of February 1, 2010. [Online].
www2.publicationsduquebec.gouv.qc.ca/dynamicSearch/telecharge.php?type=3&file=/P_9_3/P9_3R0_01_A.HTM (Page consulted on September 15, 2010).
Government of Québec. Groundwater Catchment Regulation (GCR), version of March 1, 2010. [Online].
www.canlii.org/en/qc/laws/regu/2002-goq-2-2657/latest/2002-goq-2-2657.html (Page consulted on September 15, 2010).
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Société de formation à distance des commissions scolaires du Québec (SOFAD) : www.sofad.qc.ca [Online]. (Page consulted
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59. The Syndicat des producteurs de bleuets
du Québec… The Power of Blue
HISTORY
The wild blueberry industry is relatively new in Québec, especially compared to the Maritime provinces and Maine, where
it has been present for nearly 100 years. After modest beginnings in Saguenay–Lac-Saint-Jean, by the early 1960s blueberry
fields were being developed throughout the region, mostly on public land. Production extended to private land in the years
from 1970 to 2000.
After a period of rather artisanal production due to the lack of the cultural techniques we have today, in the mid-1990s
production underwent a major development phase, thanks to the collaboration of MAPAQ and industry stakeholders.
The creation of the Syndicat des producteurs de bleuets du Québec (SPBQ) in 1986 arose from the rapid expansion
of areas under production and the desire of producers to play an active role in their industry. The Joint Plan was established
in 1988 and has been administered by the Syndicate ever since. Under the Act respecting the Marketing of agricultural, food
and fish products, the Syndicate has the powers, duties and prerogatives of a producer marketing board, exercising them
through its board of directors (in accordance with sections 12.5 and 12.6 of the Plan), except for those reserved for the
general meeting of producers by other provisions of the Plan.
Under the Farm Products Marketing Act, only the Syndicat des producteurs de bleuets du Québec has the mandate
to execute the Joint Plan. More than 260 producers are registered in the Syndicate, with more than 215 renewing their
membership every year.

MANDATES
The Syndicat des producteurs de bleuets du Québec is the only association of blueberry producers and harvesters
legally constituted in Québec under the Act. It has the following mandates:
1. First mandate:
• to represent all blueberry producers domiciled in Québec, and all cooperatives and corporations of blueberry producers
whose headquarters are in Québec;
• to study, defend and develop the social, economic and moral interests of producers;
• to study problems related to blueberry production and marketing;
• to cooperate in the application of agronomic science;
• to inform blueberry producers on all matters regarding production, research and sales;
• to facilitate the setting up of organizations to aid producers.
2. Second mandate:
• to carry out, supervise, monitor and administer the Joint Plan, whose principal objectives are:
- to obtain for producers and harvesters the most advantageous marketing conditions for their products;
- to seek to ensure that each producer makes a decent profit by taking such measures as may achieve these objectives.

PROMOTION
As a part of its mandate to promote Québec blueberries and build awareness about the product, the Syndicat des
producteurs de bleuets du Québec has created a website where the general public can discover the benefits of
blueberries, explore new recipes and stay informed about new developments that could encourage blueberry consumption.
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A section of the site is reserved for producers, providing them with privileged information about current research projects,
programs offered and press releases of all kinds.
The Syndicate also works with a well-known marketing firm to promote blueberries in newspapers, magazines, television
programs and online news sites, always with a view toward building awareness about the blueberry and its benefits, and
encouraging consumers to enjoy this fruit as a regular part of their diet.

BENEFITS
Blueberries contain a higher concentration of antioxidants than any other fruit or vegetable, which is why they are called
the “superfruit”.
The benefits of blueberries are particularly noteworthy with respect to age-related disorders, including cardiovascular disease,
certain cancers and problems with balance and coordination. The fruit also has significant anti-inflammatory properties.
According to researchers, blueberries could work to prevent or slow the advance of Alzheimer’s and Parkinson’s disease.
The blueberry also has an effect on vision, reducing eye fatigue and improving night vision. It could even help prevent
certain forms of blindness. Because it is so effective in protecting us from the damaging effects of free radicals, the blueberry
has been recognized as a major ally in guarding the overall health of both body and brain.
Last but not least, recent studies of bioprocessed blueberry juice reveal that it can help reduce hypoglycemia and prevent
obesity.

Le pouvoir du
Bleu
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60. Resource Persons in Québec
Agriculture and Agri-Food Canada
Contact: Jean Lafond, Soil Fertility Specialist
Telephone: 418-274-3378, ext. 226
Email: jean.lafond@agr.gc.ca

Agrinova
Contact: Sophie Gagnon, Agronomist, Project Management Coordinator, Agrinova
Telephone: 418-274-3300, ext. 230
Email: sophie.gagnon@agrinova.qc.ca

Agri-vert
Contact: Joseph Savard, Agricultural Technician
Telephone: 418-662-3410
Email: joseph.savard@cgocable.ca

Association des producteurs de bleuets de la Côte-Nord
Contact: Kathy Tremblay, President
Email: bleuetkathy@sympatico.ca

Bleuets sauvages boréals
Contact: Jeannot Côté
Convenor, Certification Management Committee
Telephone: 418-343-2206, ext. 223
Email: jcote@wild-blueberries.com

Centre de recherche Les Buissons
Contact: Ève-Catherine Desjardins, Researcher, Entomologist
Telephone: 418-567-2235
Email: eve-catherine.desjardins@hotmail.com

Club Conseil Bleuet
Contact: Véronique Moreau, Agronomist, Coordinator
Telephone: 418-239-0080, ext. 24
Email: clubbleuet.vmoreau@videotron.ca
Contact: Marie-Eve Moreau, Agronomist, Agro-environmental Consultant
Telephone: 418-239-0080, ext. 23
Email: clubbleuet.mmoreau@videotron.ca

Club agroenvironnemental Côte-Nord
Contact: Luc Denis, Agronomist
Telephone: 418-587-2765
Email: caecnldenis@yahoo.ca
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Ministère de l’Agriculture, des Pêcheries et de l’Alimentation (MAPAQ)
Direction régionale de la Capitale-Nationale, Côte-Nord
Telephone: 418-232-6273
Contact: Laurier Tremblay, Agronomist
Email: laurier.tremblay@mapaq.gouv.qc.ca
Contact: Guy Grenon, Agricultural Technician
Email: guy.grenon@mapaq.gouv.qc.ca

Ministère de l’Agriculture, des Pêcheries et de l’Alimentation (MAPAQ)
Direction régionale du Saguenay–Lac-Saint-Jean
Toll-free: 1-866-727-6584
Contact: André Gagnon, Agronomist
Horticulture and Organic Agriculture Consultant
Telephone: 418-662-6457, ext. 249
Email: andre.gagnon@mapaq.gouv.qc.ca
Contact: Andrée Tremblay, Agricultural Technician
Telephone: 418-662-6457, ext. 241
Email: andree.tremblay@mapaq.gouv.qc.ca

Ministère de l’Agriculture, des Pêcheries et de l’Alimentation (MAPAQ)
Direction de la phytoprotection
Programme d’homologation de pesticides à usage limité
Contact: Marie Garon, Biologist, Provincial Coordinator
Telephone: 418-380-2100, ext. 3556
Email: marie.garon@mapaq.gouv.qc.ca

Ministère de l’Agriculture, des Pêcheries et de l’Alimentation (MAPAQ)
Laboratoire de diagnostic en phytoprotection
Contact: Gérard Gilbert, Agronomist, Phytopathologist
Telephone: 418-643-5027, ext. 2708
Email: gerard.gilbert@mapaq.gouv.qc.ca

Ministère de l’Agriculture, des Pêcheries et de l’Alimentation (MAPAQ)
Direction de la phytoprotection
Contact: Danielle Bernier, Weed Scientist
Telephone: 418-380-2100, ext. 3554
Email: danielle.bernier@mapaq.gouv.qc.ca

Ministère du Développement durable, de l’Environnement et des Parcs (MDDEP)
Contact: Luc Boily
Telephone: 418-695-7883 ext. 363
Email: luc.boily@menv.gouv.qc.ca

Ministère des Ressources naturelles et de la Faune (MRNF)
Direction des affaires régionales du Saguenay–Lac-Saint-Jean
Contact: André Bélec, Regional Development Research Officer
Telephone: 418-695-8125, ext. 224
Email: andre.belec@mrnf.gouv.qc.ca
Contact: Robin Boulianne, Land Management Technician
Telephone: 418-695-8125, ext. 265
Email: robin.boulianne@mrnf.gouv.qc.ca
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Réseau Agriconseils
Contact: Christine Dugas, Coordinator
Telephone: 418-542-2032 ext. 216
Email: cdugas@agriconseils.qc.ca

Syndicat des producteurs de bleuets du Québec
Contact: Daniel Simard, Managing Director
Telephone: 418-276-3663
Email: dsimard@spbq.ca

Usine de congélation de Mistassini - Les Bleuets Mistassini ltée
Contact: Réjean Fortin, Vice-President
Telephone: 418-276-8611, ext. 24
Email: rfortin@bleuetsmistassini.com

Usine de congélation de Saint-Bruno inc.
Contact: Michel Champagne, Agronomist
Telephone: 418-343-2206, ext. 244
Email: mchampagne@wild-blueberries.com

Websites to consult for more information
Agriculture and Agri-Food Canada: www.agr.gc.ca
Agrinova: www.agrinova.qc.ca
Agri-Réseau: www.agrireseau.qc.ca/petitsfruits
Centre de recherche Les Buissons: www.lesbuissons.qc.ca
Centre de référence en agriculture et agroalimentaire du Québec: www.craaq.qc.ca
Clubs-conseils en agroenvironnement: www.clubsconseils.org
La Financière agricole du Québec: www.fadq.qc.ca
Les Bleuets Mistassini Ltée: www.bleuets-mistassini.com
Les Bleuets sauvages du Québec: www.wild-blueberries.com
Ministère de l’Agriculture, des Pêcheries et de l’Alimentation: www.mapaq.gouv.qc.ca
Ministère du Développement durable, de l’Environnement et des Parcs: www.mddep.gouv.qc.ca
Ministère des Ressources naturelles et de la Faune: www.mrnf.gouv.qc.ca
Réseau Agriconseils: www.agriconseils.qc.ca
Syndicat des producteurs de bleuets du Québec: www.spbq.ca
Union des producteurs agricoles: www.upa.qc.ca
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61. Conversion Table of Units Used in Production
1 acre =
=
1 degree Celsius (°C) =

43 000 square feet (ft2)
0.405 hectare (ha)
(°C / 0.56) + 32 Fahrenheit (°F)

1 centimetre (cm) =

0.394 inch (in)

=

0.01 metre (m)

=

10 millimetres (mm)

1 hectare (ha) =

2.471 acres

=

107 639 square feet (ft2)

=

10 000 metres carres (m2)

1 kilogram (kg) =

1.102 x 10 -3 imperial/US ton

=

0.001 metric ton (mt, t)

=

2.205 pounds (lb)

=

35.274 ounces (oz)

=

1000 grams (g)

1 kilogram per hectare (kg/ha) =
3

1 kilogram per cubic metre (kg/m ) =
1 kilometre (km) =
=
1 kilometre per hour (km/h) =
1 kilopascal (kPa) =
=
1 litre (L) =

0.894 pound per acre (lb/acre)
0.062 pound per cubic foot (lb/ft3)
1000 metres (m)
0.621 mile (mi)
0.621 mile per hour (mi/h)
0.145 pound per square inch (lb/in2) or PSI
0.01 BAR
0.035 cubic foot (ft3)

=

0.001 cubic metre (m3)

=

0.22 imperial gallon (Imp. gal)

=

0.264 US gallon (US gal)

1 litre per hectare (L/ha) =
=
1 pound (lb) =

0.089 Imp. gal/acre
0.107 US gal/acre
27.69 cubic inches of water at 4 °C (in3)

=

16 onces (oz)

=

0.454 kilogram (kg)

=

453.59 grams (g)

=

453.59 cubic centimetres (cm3)

=

0.016 cubic foot (ft3)

1 pound per acre (lb/acre) =

1.12 kilogram per hectare (kg/ha)

1 metre (m) =

6.214 x 10-4 mile (mi)

=

100 centimetres (cm)

=

3.281 feet (ft)

=

39.37 inches (in)

=

0.001 kilometre (km)

1

61. Conversion Table of Units Used in Production

1 square metre (m2) =

3.861 x 10-7 square mile (mile2)

=

2.471 x 10-4 acre

=

1550 square inches (in2)

=

1 x 10-6 square kilometre (km2)

=

1 x 10-4 hectare (ha)

=

1 x 104 square centimetres (cm2)

1 cubic metre (m3) =

35.31 cubic feet (ft3)

=

1 x 106 cubic centimetres (cm3)

=

31 023 cubic inches (in3)

1 millilitre (ml) =

1 cubic centimetre (cm2)

1 millimetre (mm) =
=
1 plant/hectare =
1 imperial/US ton (t) =

0.001 metre (m)
0.039 inch (in)
0.405 plant/acre
0.907 metric tonne (mt, t)

=

907.18 kilograms (kg)

=

2000 pounds (lb)

1 tonne per hectare (t/ha) =

0.893 ton/acre

REFERENCES
CRAAQ. 2005. Grilles de référence en fertilisation. Updated. p. 294 www.craaq.qc.ca/data/DOCUMENTS/EVV014MAJ05.pdf
École d’agriculture de Nicolet. Tables de conversion. 56 pp.

PROJECT COORDINATION

Lyne Lauzon, Publications Coordinator, CRAAQ, Québec

Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

Management

TRANSLATION
Rod Willmot, M.A.

WRITING
Sophie Gagnon, Agronomist,
Coordinator, Agrinova, Alma

Project

LAYOUT AND GRAPHIC DESIGN

Management

Sylvie Robitaille, Computer Graphics Technician, CRAAQ,
Québec

PUBLISHING
Chantale Ferland, M.Sc., Publishing Project Officer, CRAAQ,
Québec

PRODUCED BY

FUNDED BY
Association
des producteurs
de bleuets de
la Côte-Nord
Wild Blueberry Production Guide

2

Wild Blueberry
Production Guide...

in a Context of
Sustainable Development

62. French, English and Latin Names
of Insects, Diseases and Plants
Encountered in Blueberry Fields
This list presents the species encountered most often in Québec blueberry fields. It is by no means exhaustive. Certain species,
flagged by a number indicating the corresponding leaflet, have been discussed at length because they represent a new,
particular or significant problem in blueberry production. For a more complete list, or for details on species identification,
we suggest that you consult an identification guide.

INSECTS
French Name

English Name

Latin Name

Altise de l’airelle (du bleuet) (33)
Arpenteuse du bleuet (34)
Arpenteuse caténaire
Thrips du bleuet
Cercope de l’airelle (36)
Chenille à houppes blanches
Chrysomèle porte-case du bleuet
Galéruque de l’airelle
Légionnaire noire
Mouche du bleuet (de l’airelle) (35)
Tenthrède du bleuet
Thrips du bleuet
Tisseuse du bleuet (de l’airelle)
Tordeuse du bleuet (lieuse à bandes rouges)

Flea Beetle
Blueberry Spanworm
Chainspotted, Chain-dotted Geometer
Blueberry Thrips
Heath Spittle Bug
Whitemarked Tussock Moth
Blueberry Case Beetle
Blueberry Leaf Beetle
Black Army Cutworm
Blueberry Maggot, Blueberry Fruit Fly
Blueberry Sawfly
Blueberry Thrips
Blueberry Leaftier, Leaf Roller
Red-Stripped Fireworm

Altica sylvia
Macaria andersoni andersoni
Cingilia catenaria
Catinathrips kainos
Clastoptera saintcyri
Orgya leucostigma
Neochlamisus cribripennis
Tricholochmaea vaccinii
Actebia fennica
Rhagoletis mendax
Neopareophora litura
Frankliniella vaccinii
Croesia curvalana
Aroga trialbamaculella
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DISEASES
French Name

English Name

Latin Name (asexual form/sexual form)

Blanc (oïdium) (40)
Brûlure des rameaux
Chancre godronien
Chancre phomopsien
Moisissure grise
Pourriture sclérotique (37)
Rouge
Rouille (du bleuet, des feuilles, de la pruche)
(39)
Rouille-balai de sorcière
Tache ramularienne
Tache septorienne (38)
Tache valdensinéenne (41)

Powdery Mildew
Twig Blight
Godronia Canker
Phomopsis Canker
Botrytis Blight, Blossom, Twig
Mummy Berry
Red Leaf
Leaf Rust
Witches’ Broom Rust
Ramularia Leaf Spot
Septoria Leaf Spot
Valdensinia Leaf Spot

Microsphaera penicillata vaccinii
Aureobasidium pullulans
Fusicocum putrefacien / Godronia cassandrae
Phomopsis vaccinii / Diaporthe vaccinii
Botrytis cinerea / Botryotina fuckeliana
Monilinia vaccinii-corymbosi
Exobasidium vaccinii
Naohidemyces vaccinii (Pucciniastrum vaccinii,
Thekospora minima)
Pucciniastrum goeppertianum
Ramularia effusa
Septoria spp.
Valdensia heterodoxa / Valdensinia heterodoxa

French Name

English Name

Latin Name

Achillée millefeuille
Agrostide scabre (foin fou)
Airelle vigne-d’Ida
Amélanchiers
Apocyn à feuille d’androsème
Aronia (aronie à fruits noirs)
Aulne crispé, aulne rugueux
Bouleau
Carex (46)
Cassandre caliculée
Cerisier de Pennsylvanie
Chénopode blanc (chou gras)
Chèvrefeuille
Chiendent
Clintonie boréale
Comptonie voyageuse (43)
Corydale toujours verte
Danthonie à épi
Diereville chèvrefeuille
Épervière
Épigée rampante

Common Yarrow
Hairgrass, Rough Bentgrass
Mountain Cranberry
Spreading Dogbane
Black Chokeberry
Alder
Birch
Sedge
Leatherleaf
Fire Cherry
Lambsquarter
Honeysuckle
Quackgrass, Couch-Grass
Bluebead, Yellow Clintonia
Sweet Fern
Pale Corydalis
Poverty Oat Grass, Wild Oat-Grass
Bush Honeysuckle
Hawkweeds
Trailing Arbutus, Mayflower

Achillea millefolium
Agrostis scabra
Vaccinium vitis-idaea
Amelanchier sp.
Apocynum androsaemifolium
Aronia melanocarpa
Alnus crispa, Alnus rugosa
Betula sp.
Carex sp.
Chamaedaphne calyculata
Prunus pensylvanica
Chenopodium album
Lonicera villosa and canadensis
Agropyron repens
Clintonia borealis
Comptonia peregrine
Corydalis sempervirens
Danthonia spicata
Diervilla lonicera
Hieracium sp.
Epigaea repens

PLANTS
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French Name

English Name

Latin Name

Épilobe à feuilles étroites
Faux houx
Grande fougère (45)
Immortelle
Joncs
Kalmia à feuilles étroites (42)
Laitue du Canada
Lysimaque terrestre
Maïanthème du Canada
Mélampyre linéaire (48)
Mousse à caribou (49)
Onagre bisanuelle
Pâturin
Petite oseille
Peuplier faux-tremble
Pissenlit
Potentille
Prunelle vulgaire
Quatre-temps (44)
Raisin d’ours
Sabot de la vierge
Salsepareille (aralie hispide)
Saule
Scirpe
Spirée à larges feuilles
Thé des bois
Thé du Labrador
Trèfle
Trientale boréale
Verge d’or du Canada
Vergerette du Canada
Vesce jargeau
Violette
Viorne cassinoïde

Fireweed
Mountain-Holly, Wild Holly, Catberry
Bracken Fern
Pearly-Everlasting, Life-Everlasting
Rush
Lambkill, Sheep Laurel
Canada Lettuce
Swamp (Terrestrial) Loosestrife
Wild Lily-of-the-Valley
Cow-wheat
Reindeer Lichens
Yellow Evening Primrose
Blue Grass
Sheep Sorrell, Field Sorrel
Trembling Aspen, Quaking Aspen
Dandelion
Cinquefoil
Selfheal, Heal-All
Bunchberry Dogwood
Bearberry
Pink Lady’s-Slipper
Bristly Sarsaparilla
Willow
Bulrush
Large-Leaved Meadowsweet
Wintergreen
Labrador Tea
Clover
American Starflower
Canada Goldenrod
Canada Fleabane
Tufted Vetch, Cow Vetch
Violet
Whiterod, Wild Raisin, Appalachian Tea

Epilobium angustifolium
Nemopanthus mucronatus
Pteridium aquilinum
Anaphalis margaritacea
Juncus spp.
Kalmia angustifolia
Lactuca canadensis
Lysimachia terrestris
Maianthemum canadense
Melampyrum lineare
Cladina ssp.
Oenothera biennis
Poa spp.
Rumex acetosella
Populus tremuloides
Taraxacum officinale
Potentilla spp.
Prunella vulgaris
Cornus canadensis
Arctostaphylos uva-ursi
Cypripedium acaule
Aralia hispida
Salix sp.
Scirpus sp.
Spiraea latifolia
Gaultheria procumbens
Ledum groenlandicum
Trifolium spp.
Trientalis borealis subs. borealis
Solidago canadensis
Erigeron canadensis
Vicia cracca
Viola spp.
Viburnum cassinoides
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