Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2459876 C 2011/05/10

(11)(21) 2 459 876

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2002/09/19

(87) Date publication PCT/PCT Publication Date: 2003/03/27
(45) Date de délivrance/lssue Date: 2011/05/10

(85) Entree phase nationale/National Entry: 2004/03/05

(86) N° demande PCT/PCT Application No.: SE 2002/001693
(87) N° publication PCT/PCT Publication No.: 2003/024216
(30) Priorité/Priority: 2001/09/20 (SE0103157-4)

51) Cl.Int./Int.Cl. AOTN 25/34 (2006.01),
AOTN 25/04 (2006.01), AOTN 25/24 (2006.01),
AO0TN 59/00(2006.01)

(72) Inventeurs/Inventors:
NORDENHEM, HENRIK, SE;
NORDLANDER, GOERAN, SE

(73) Proprietaire/Owner:
SVEASKOG FORVALTNINGS AB, S

(74) Agent: SMART & BIGGAR

(54) Titre : PROTECTION DES ARBRES
54) Title: PROTECTION OF TREE PLANTS

(57) Abregé/Abstract:

The present invention relates to a formulation with particles of a controlled particle size distribution, fixed in an elastic coating, that is
applied, either separately or in mixture, in order to prevent attacks by gnawing animals, especially insects, to seedlings.

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~




WO 03/024216 Al

CA 02459876 2004-03-05

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
27 March 2003 (27.03.2003)

AQ1IN 25/34,

(51) International Patent Classification”:
25724, 25/04

(21) International Application Number: PCT/SE02/01693

(22) International Filing Date:
19 September 2002 (19.09.2002)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

01031574 20 September 2001 (20.09.2001) SE

(71) Applicant (for all designated States except US): ROBI-
GUS AB [SE/SE]; P.O. Box 30192, S-104 25 Stockholm
(SE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): NORDENHEM,
Henrik [SE/SE]; Hagalund, S-740 46 Ostervéla (SE).
NORDLANDER, Goéran [SE/SE]; Vrakvidgen 9, S-756
52 Uppsala (SE).

(54) Title: PROTECTION OF TREE PLANTS

PCT

(10) International Publication Number

WO 03/024216 Al

(74) Agent: DR LUDWIG BRANN PATENTBYRA AB; PO.
Box 17192, S-104 62 Stockholm (SE).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ., EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, L.V, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BEF, BJ, CE, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(§7) Abstract: The present invention relates to a formulation with particles of a controlled particle size distribution, fixed in an
elastic coating, that is applied, either separately or in mixture, in order to prevent attacks by gnawing animals, especially insects, to

seedlings.



CA 02459876 2009-11-06

63786-165

Protection of tree plants

TECHNICAL FIELD
The present invention relates to a formulation intended for protection of tree plants and a

method of applying said formulation on tree plants.

BACKGROUND OF THE INVENTION.

Reforestation is a necessary, and in several countries by law prescribed method to achieve a
sustainable forestry. One method is to leave selected seed-trees on the clear-cutting, another to
plant seedlings after different kinds of soil preparation. The methods can be used in

combination. Planting of seedlings is used to assure that a certain plant density is achieved on

the regeneration area.

Many dangers, €. g. drought and attacks from wild animals and Insects, threaten the
development of a managed forest stand. A hi gh rate of survival of the plants means reduced

costs for the reforestation and increased future INncome.

Attacks from insects are very costly for the forest industry. Treatment of seedlings with
insecticide (permethrin) will not be allowed in the European Union in the future. In spite of
the fact that a ban has been proposed for several years, permethrin is still allowed for use,

since the economic consequences of a ban has been regarded as insurmountable for the forest

industry.

Coniferous seedlings are often treated with permethrin 1n the plant nursery before sale. The

treatment ot the plant with permethrin is often repeated in the field the following year. The

A great number of methods for reducing plant damage without using permethrin have been
invented and developed. These methods have been assessed in both field tests and laboratory
examinations (Lindstrdm et al 1986, Eidmann & Sydow 1989, Eidmann et al. 1996, Hagner &
Jonsson 1995, Hofsten et al. 1999,).
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THE STATE OF THE ART

A number of mechanical devices have been used in order to exclude pine weevils and other

Insects. One series of devices can be described as cases of different geometrical shapes, e.g.
cylinders or cones. They are applied manually or by mechanical devices around the tree plant.
Other inventions aim at coating the stem of the plant with a latex or dispersion, that prevents
gnawing by the pine weevil. According to the Swedish patent 9901062-1 a dispersion is
mixed with a gnaw-reducing substance in order to make the coating unpalatable. The known
Inventions have several disadvantages, that have been revealed in field trials. The mechanical
devices, made as casings, often do not remain in place for a longer period of time and cannot
offer the intended durable protection of the plant. Various types of coatings of the plant
display poor protection, sometimes noticed aiready 1n the first year, by the insects’ gnawing
and removal of the protective coating in order to reach the attractive plant bark. Admixture of
gnaw-reducing substances in a latex or coating layer prevents the pine weevil to gnaw away
the coating. However, the gnaw-reducing substances are expensive and in some cases reduce

the vigour of the tree-plant.

A suggestion to use glue and sand, of a not known specification, can be considered to be
included among mechanical devices to reduce the pine weevil’s gnawing on tree-plants. The
suggestion was evaluated in two field trials, conducted in the spring 1996 and 1997 at the Asa
Forest Research Station, the Swedish University of Agrnicultural Sciences, Lammhult. The test
results showed that plants treated according to the suggestion and untreated plants had

approximately the same degree of damage by gnawing. (Pettersson & Orlander 1998a, 1998D).

The method of treatment of the plants was described in the trial report. ** Glue+ sand is a two
step treatment. Glue 1s first applied to the lower part of the plant stem, then sand 18 sprayed to
the glue-treated part of the stem”. No specifications of the glue and sand are given in the
reports. In the trials of 1996 the protected part of the stem was 9 cm. in 1997 the protected

stem was, on average, 12.6 cm from the root.

The field trial that started in 1996 was finally evaluated after two seasons. 91% of the plants,
treated with glue+sand were dead or severely damaged by the gnawing of pine weevils. In
comparison, 94 % of the untreated plants were dead or damaged, and 14% of the plants treated

twice with permethrin were dead or severely damaged. The level of attack was hi gh on the test
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site, but it was conclusively stated in the report that the protective effect of glue+sand was

completely msufficient.

The protective effect of the glue+sand preparations was revealed to be very low also in the
1997 trials. 82 % of the treated plants were dead or severely damaged after the first season,
while 90% of the untreated plants were dead or damaged. It was verified that the glue+sand

method of treatment was completely insufficient.

The almost non-existing protection offered by glue+sand is clearly described in a paper, which

summarises conclusions from 15 years of field trials of various protective devices for tree

plants. (Orlander 1998).

The mouth opening at the apex of the snout of the pine weevil is equipped with a pair of
gnawing tools, the mandibles. They are used to gnaw and bite away the outer bark and other
inedible matter on the plant’s stem. The mandibles and snout are also used to pry away
unwanted material, which covers the desired inner bark. The gap or the distances between the
mandibles in open position is about 0.5 mm. Uncovering of edible plant material is a part of
the pine weevil’s natural behaviour. It implies that sand on bark in general is easily pried or

bitten away by the pine weevil. This may be the main cause to the negative field trials results,

referred to above.
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DETAILED DESCRIPTION OF THE INVENTION

According to one aspect of the present invention there is provided a

formulation for protection of tree plants which comprises an Inorganic particulate
material with a mean particle size within the range of 0.1 to 0.5 mm and an elastic
binder having an elongation at break larger than 100 % which adheres to both the
plant bark and the particles where the particles are applied in or on the binder

material in such an amount that the distance between the particles does not

exceed 2 mm.

According to another aspect of the present invention, there is
provided a method to protect tree plants against gnawing by animals and insects
wherein the lower part of the plants is provided with a formulation comprising an
elastic binder which has an elongation at break higher than 100 % and an
inorganic particulate material wherein the binder adheres both to the plant bark
and to the particulate material and wherein the particles have a mean particle size
within the range 0.1 to 0.5 mm and are present in such an amount that the

distance between the particles does not exceed 2 mm.

Surprisingly, if a particulate material is selected, with a particle size
distribution so that the particles cannot be bitten away without damaging the
mouthpieces or mandibles and at the same time so smali so insufficient leverage
's obtained when prying (i.e. they cannot be pried loose), a sufficient protection
against gnawing is obtained. The particles must be distributed on the covered or
coated surface, so that the principal distance between two particles is less than
the width of the pine weevil's snout. Then the snout cannot be inserted between
two particles. The particles are fixed in an elastic coating (binder), characterised

by its ability to adhere to the particles and the plant stem during a long period of

time, preferably not less than



CA 02459876 2009-11-06

63786-165

two years. The coating 1s further characterised by its ability to expand corresponding to at
least two years of growth without crack formation. This implies that the coating’s expansion

at failure exceeds 100%, 1.e. 1t has an elongation at break higher than 100%.

By applying such a formulation with coating and particles with adapted properties, as
described above, pine weevils surprisingly refrain from attacking the tree plant. Instead, the
- weevils then feed on other easily available roots and twigs of larger trees, thereby causing no

damage of economic importance.

The particulate matenal 1s an mmorganic matenal having a narrow particle size distribution

with a mean particle diameter preferably in the range 0.1 to 0.5 mm.

The shape of the particles can be selected according to various strategies. Round, even
particles, that are difficult to catch by the mandibles or sharp, angular, made of e. g. glass
pearls, carborundum, sand, filings or glass fibres, calcinated clay materials, such as Leca
particles, mineral particles such as mica, vermiculite, dolomite and quartz particles, and rock
particles such as pumice and perlite particles, can be utilised. The particles can have such a
length/diameter ratio that the particles are rather classified as fibres. Fibres or filings can, by
use of magnetism or electrostatic forces, be orientated so that the sharp edges are shown
towards the weevil. Surprisingly, biting away or prymng loose is rendered more difficult in

comparison to a randomly selected particle distribution and orientation.

The particles are present 1n the binder in such an amount that the distance between the

particles does not exceed 2 mm.

The coating 1s selected so that the adhesion properties and elasticity corresponds to the desired
function. It i1s obvious that the properties of the formulation shall admit a simple and

automated application on the plants.

The man, skilled in the art, realises that the coating can be applied separately on the plant and
covered with particles during the coating’s open time. Hence, particles that do not adhere can

be reclaimed and reused.
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The method can also be performed by mixing particles into the coating prior to the application
on the plant. By adjusting the surface tension of the formulation, the edges of the particles can
be exposed 1n a sufficiently unpleasant manner to the weevils, without giving them
opportunity to bite away or pry loose the particles. The formulation may also prevent other

enawing insects and mammals, €. g. voles, rodents, rabbits, hares and deer, to feed on the

plants.
The particles are selected so that the mean particle size interval 1s 0.1-0.5 mm.

It is obvious that particles and coating components are selected so they are not unpleasant or

harmful to man and plants.

The coating is produced from known components which provide the desired elasticity and
adhesion, either singly or as a mixture such as polymer or copolymer dispersions, €. g.
polyacrylates, resins, alkyds, polysaccharides and their denvatives, proteins, including
modified or derivatives. The dispersions can also include other components such as abietic
acid derivatives, oils and fats, drying and non-drying, paraffins, e.g. paraffin wax, surfactants
etc. in order to facilitate e.g. the application of the formulation to the plant and to facilitate the
incorporation of gnaw inhibiting substances into the formulation. Furthermore, the coating can
be protected against degradation, primarily from UV-light and moisture, by admixing
pigments into the formulation, preferably reflective or bright pigments, e.g. of aluminum or

titanium dioxide also in view of the fact that pine weevils avoid bright surfaces.

It is obvious for the man, skilled 1 the art, to select combinations ot coating components and

particles that yields the lowest cost for the final formulation and for the treated tree plant at a

desired survival rate.

The following examples are provided in order to illustrate the mvention but is not intended to

delimit the scope of protection of the invention in any way.
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Example 1
Field trial with treated plants

A coating, with the composition given in Table 2, was applied to tree plants. Particles, size
predominately between 0,2-0,5 mm, 50 % by volume, were spread on the open composition.
The plants were planted at three sites in the county of Sméland, Sweden 2002. At each site 50
plants of each treatment were planted in a randomised block design. The data from the three
sites were pooled; 1.e. each treatment is represented by 150 plants. Plants used were
containerised Norway spruce seedlings. The field trial was planted on fresh clear-cuttings
21-24 May and was evaluated 27-30 August. The trial showed a very good protection against
weevil attacks during the growing season (Table 1). The comparison with permethrin shows

that the protection is even better than with the insecticide currently used in forestry.

The field trial also revealed a very good durability of the applied treatment, since 99 % of the
seedlings had an intact coating at the end of the season. Therefore it is likely that the coatin g
will protect the seedlings well a second season. A coating according to previously known
technology was also tested, 1.e. the commercially available product Hylobex (Géldner). It is
obvious from the results in Table 1 that the formulations according to the present invention

give much better protective effect than Hylobex.

Table 1. Field trial with Norway spruce plants, treated with particles, spread on coating C (see
Table 2), applied to the lower half of the plant stem. Control treatments included plants
treated with the insecticide permethrin, untreated plants, and treated with a commercially

available formulation Hylobex (G6ldner).

[-Treatmen{ - [MeanWrea on |Plants killed by |Status of protection; |
lower part of stem (%) |pine weevils (%) | % intact |
Coating C + sand particles o | 3 93
'C&tinﬁ + Leca pam_—_ﬁ 1 8 | 99
Femelin | ® | 2 |
' Untreated - e 1 72 R o
Known technology: | 38 A A
Hylobex 1
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Table 2. Composition of coating C (weight %)

|Com-p0n4ent o [ Coating C l . 1

Surfactant 12

AcrylicJCOp—E)-'l‘ymgr | 88

Example 2.

Field trials with treated plants

A coating, by a composition given in Table 4, was applied to tree plants. Particles, size 0.2-0.5
mim, were spread on the open composition. The plants were planted in two field trials in the
county of Uppland, Sweden 2001. Both tnals were randomised block tests including 100 and
70 blocks respectively (one tree plant per treatment 1in each block) Plants used were
containerised Norway spruce seedlings. Field trial 1 was planted on a fresh clear-cutting

31 May and was evaluated 20 September. Field trial 2 was planted one-year-old clear-cutting

23 August and was evaluated 14 September 2001.

Tnal 1 showed a very good protection against weevil attacks during the growing season.
(Table 3), indicating a result that corresponds to the demands of forestry industry. Field trial 2
indicates an 1improved protection level of the particles on coating B in comparison to coating
A. (Field trial 1 utilised only coating A). The results are surprising in the light of previously

known technology.
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Table 3. Field tnals with Norway spruce plants, treated with particles, spread on a coating A
and B (see Table 4), applied to the lower half of the plant stem. Control treatments included

plants treated solely with coating A and B as well as untreated plants.

lTreatment - Attacked plants (%) Girdled Elants (Vo) l
Trial 1

| Coating A + particles 11.0 3.0
- {Coatng A 62.0 40.0

Untreated plants 88.0 57.0 . |
Trial 2 -
Coating A + particles 42

| Coating B + particles 0
CoatingB 38.6
Untreated plants 42.9

Table 4. Composition of coating A and B (weight %)

Component Coating A |Coating B
Surfactant 21 21

t Microcrystalline wax 24 -
Polyacrylate dispersion 52
Abietic acid derivative 26
Pigments 1 1
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CLAIMS:

1. A formulation for protection of tree plants which comprises an
Inorganic particulate material with a mean particle size within the range of 0.1

to 0.5 mm and an elastic binder having an elongation at break larger than 100 %
which adheres to both the plant bark and the particles where the particles are
applied in or on the binder material in such an amount that the distance between

the particles does not exceed 2 mm.

2. A formulation according to claim 1 wherein the particulate material is
sand.
3. A formulation according to claim 1 wherein the particulate material is

calcinated clay.

4. A formulation according to any one of claims 1 to 3 wherein the

binder material comprises a polymer dispersion.

5. A formulation according to any one of claims 1 to 4, which includes a
pigment.
0. A formulation according to claim 5 wherein the pigment is selected

from reflective or bright pigments.

/. A formulation according to any one of claims 1 to 6, wherein the

binder includes a surfactant.

8. A formulation according to any one of claims 1 to 7, for protecting

tree plants against attacks by gnawing animals.

9. A formulation according to claim 8, wherein the attacks by gnawing

animals are attacks by pine weevil.

10. - A method to protect tree plants against gnawing by animals and
insects wherein the lower part of the plants is provided with a formulation
comprising an elastic binder which has an elongation at break higher than 100 %

and an inorganic particulate material wherein the binder adheres both to the plant

11
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bark and to the particulate material and wherein the particles have a mean particle
size within the range 0.1 to 0.5 mm and are present in such an amount that the

distance between the particles does not exceed 2 mm.

11. A method according to claim 10 wherein the binder first js applied to
O the tree plant and then the particles are applied on the binder.

12. A method according to claim 10 wherein the particles first are mixed
Into the binder and then the formulation including the binder and the particulate

material is applied on the plant.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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