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FOREWORD

AGROBACTERI UM RADI OBACTER

As part of the ongoing information initiative, we have provided
a summary of the data received and the regulatory action on
Agrobacterium radi obacter. This docunent reflects input from
specialists within Agricul ture Canada and by interdepartnental
advi sors. Based on the reviews of all available information
and in consideration of its agronom c benefits to Canadi an
nurseries, a decision has been made to register A. radiobacter
(Dygall) for use as a root dip and seed treatnment for
ornament al s and non-bearing fruit trees.

Dr. A Carter
Pesticides Directorate
Agricul ture Canada
Otawa, Ontario
K1A 0C6

Novenber 6, 1989
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AGROBACTERI UM RADI OBACTER ( DYGALL)

| NTRODUCTI ON

Dygal | (Agrobacteriumradi obacter) is a biological pesticide used for
control of crown gall in a wide variety of ornanmentals and non-bearing
fruit crops.

Agrobacteri um radi obacter strain 84 has evol ved a unique control nethod
which is only active against the crown gall causative agent,
Agrobacterium tunmefaciens. The biology of this interaction is
described in detail elsewhere in this subm ssion, but is specific only
to A tunefaciens at the infection site. No control is exerted until
an infection is initiated by A tunefaciens. |Indeed, the two organi snms
readily co-exist in the soil environnent.

A. radi obacter strain 84 has been used for the control of crown gal
since the uni que properties of the organismwere first discovered by
Dr. Allen Kerr in the early 1970's. Since then the organi sm has been
tested successfully in England, Scotland, France, Canada, G eece,
Hungary and Italy and is known to be available commercially as a

regi stered product in the United States, Australia, Israel, South
Africa and New Zeal and.

In sunmary, Agriculture Canada has considered the following in the
eval uation of this product:

1) A. radiobacter is a naturally occurring soil/rhizosphere
inhabitat, and is found in soils throughout the world.

2) The organism in the form of several products, is registered in a
nunmber of countries including the United States.

3) The product is very cost efficient and has the potential to save
| osses in the Canadi an nursery industry currently running at
10% 80% i n suscepti ble plant species.

4) Canadi an nurserynmen currently have no cost-effective nethod to
control crown gall.

5) Nurserymen in the United States are currently treating their
stock with A. radiobacter providing a conpetitive edge over
Canadi an nurserynmen for the susceptible species range.

6) Treated Anerican stock is being shipped fromthe United States to
Canada.

7) The product has been tested in Canada and shown to be effective.
8) This naturally occurring organismfulfills the criteria for a

M crobi al Control Agent as given in the Guidelines for
Regi strati on:
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The nmet hod of disease control exerted by A. radiobacter
strain 84 is specific to A tunefaciens, the crown gal
causative agent. Furthernore, control is only exerted upon
the initiation of infection, and not in the general soi

envi ronment .

A. radi obacter strain 84 only elimnates A tunefaciens at
the infection site. The two organisns co-exist in the soi
envi ronnent .

Dygall is used as a dip treatnent. The fornmulation is
easily converted to a slurry which is further diluted in
the dip tank. Large nunbers of seeds/plants can be treated
qui ckly by dipping into the suspension for 5 to 10 seconds.
The organismis not sprayed into the environnent. Upon
conpletion, the remaining dip is allowed to soak into the
soil in a shallow trench

A. radiobacter is a saprophyte of soil/rhizosphere
environnent. As such it will persist in the root zone,
protecting the plant for a considerable time. As with all
soi | organisnms, an equilibrium popul ation |evel is reached
dependi ng on physical conditions and existing mcroflora.

Use of this naturally occurring product as a pre-planting,
or seed dip (3-5 years before bearing fruit) mtigates the
possibility of residue occurring in foods.

A. radi obacter can be recovered fromsoil environments in
common soil extractions and isolation nmethods. Strain 84
can be identified readily by the production of agrocin 84,
or by the control exerted by isolates on A tunefaciens.

Heal th and Wel fare Canada have reviewed the data submtted
to date in support of the registration of Dygall with the
foll ow ng coments:

The active ingredient Agrobacterium radi obacter appeared to
be non-toxic to rats but its infectivity potential has not
been properly assessed.

Agr obacterium radi obacter caused mld ocular irritation in
rabbits. Safety precautions on the |abel reflect this
characteristic: Users are to avoid eye contact; if

spl ashed in the eye, the eye should be flushed with cl ean
wat er inmmediately. If irritation persists, a physician
shoul d be consul t ed.

The bacterial preparation showed no apparent dernmal
irritation potential on rabbit skin; however, study results
on guinea pigs did not clearly indicate that Agrobacterium
radi obacter was not a dermal sensitizer.
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The formul ated product consists of additional ingredients
commonly used in products, processes and foodstuffs. The
human health safety concerns related to the fornul ated
product woul d nost probably not differ fromthat of the
active ingredient. However, this has not been confirmed by
t oxi col ogi cal investigations.

Envi ronment Canada and Fi sheries and Oceans Canada have not
reviewed the subm ssion in support of registration of this
pr oduct .

BENEFI T ASSESSMENT OF DYGALL ( AGROBACTERI UM
RADI OBACTER) USE | N NURSERY CROP PRODUCTI ON

SUMVARY

Crown gall, a serious disease caused by the soil-borne bacterium
Agr obacterium tunefaciens, limts the econom cal production of
fruit and ornanental nursery stock in Canada. The value of this
stock was approximately $112 million in 1986. It is estimted
that crown gall can cause about 10% | oss annually to the Canadi an
nursery stock industry based on research reports from Ontari o and
British Colunmbia and industry estimtes. A simlar loss is
estimated for the west coast of the United States where npbst of
the American nursery stock is |ocated. There were no
satisfactory control measures for crown gall until A. radiobacter

strain 84 was isolated and its antagonistic properties to crown
gall were discovered.

There are a nunber of commercial products devel oped for

bi ol ogi cal control of crown gall which incorporate A. radiobacter
strain K-84, a non-sporing gram negative bacterium One such
product Galltrol-A is produced by AgBi ochem of California and
registered for use in the United States. Another, Dygall, is
produced by a New Zeal and conpany, AgTech Devel opnents.
Experinental tests in Canada and several other countries have
found this product to be effective against crown gall when seeds,
pl ants and/or cuttings are dipped in the inoculant before
planting. This treatnment is also relatively cost-effective
conpared to others.

The potential econom c benefits of Dygall are significant. Tests
have indicated that it would reduce the | evel of crown gal
infection in nursery stock to insignificant |evels of about 1% or
2% Reductions of this magnitude woul d have a positive inpact on
producer and industry inconme, and the industry's trade bal ance.
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PROFI LE OF THE PRODUCT AND MARKET SECTOR

2.

2.

1

2

Description and Uses of Dygall

Dygall is a peat-based pure culture of A radiobacter that,
when applied to young root systens, will help prevent the
formation of crown gall. A. radiobacter is a non-sporing
gram negati ve bacterium and a saprophytic soil inhabitant

of worldw de distribution. A strain of biovar-2 of this

bacteriumisolated from Australian soil and | abelled K-84
was found to possess biological control potential against
crown gall.

There are a nunmber of commercial products incorporating A
radi obacter strain K-84 which have been devel oped for

bi ol ogi cal control of crown gall. One, Galltrol-A produced
by Ag Bi ochem of California is an agar plate culture of the
sanme bacterium In the United States, the Environnment

Protection Agency (EPA) has allowed registration of
Galltrol -A and Norbac 84-C. Dygall is currently registered
for use in New Zeal and.

Dygall is used as a preventative against crown gall. It is

used to treat seeds, cuttings and seedlings of woody plants
such as stonefruit, pipfruit and sonme ornanentals.

Usual |y, these plant materials are dipped in the inocul ant

before field placenent.

Description of Disease (crown gall)

Crown gall is a disease of many woody and her baceous
plants, but it is nost common on nenbers of the rose famly
(appl es, rose, raspberry, peach, etc.). It also affects

ot her field-grown nursery stock such as grapes, wllow,
chrysant henmuns, and many ot her speci es.

Synptoms of crown gall are swellings of varying sizes
usually at the crown and also on the roots, stens, or
shoots. This results fromthe abnormal increase in cel
numbers and size. The gall tissue is not differentiated
into productive plant parts, and appears as 'growths' al ong
stens and roots.

The crown gall disease is caused by the soil m croorgani sm
A. tumefaciens. These bacteria infect the plants through
wounds in roots and stens. Such wounds may be due to
normal root growth, insects or fromroutine production
practices such as pruning, grafting and normal handling.

A. tunmefaciens carries an extra chronosonmal piece of DNA
called a plasmd. This plasmd is called Ti plasmd (tunor
i nduci ng) and carries the genetic code for virulence. The
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Ti plasm d codes for genetic material called tDNA which is
integrated into the plant nuclear DNA. The Ti plasmd
causes the gall formation with the bacteriumacting as a
genetic vector.

This plasmd is not detectable within the plant, and may
spread system cally within the plant. Hence,

heal t hy- appearing cuttings frominfected plants may
eventual |y develop galls, as the Ti-plasm d genetic code is
expressed in the host plant cells. Crown gall is mainly
consi dered a nursery crop problem affecting principally
ornanmental and fruit nursery stock.

Description of the Nursery Crop Sector

Nursery crops include a broad range of food, ornanental and
utility plant species ranging fromturfgrass, to evergreen
trees and shrubs, deciduous trees and shrubs, hedges,

roses, herbaceous perennials, vines, creepers, fruit trees,
small fruits, bulbs and Christmas trees. In Canada, about
31,000 hectares of |land are devoted to nursery crop
producti on.

In 1986, nursery crops represented about 42% of the val ue
of ornanental horticulture in Canada, 10% of the val ue of
all horticultural crops, and 0.75% of total farm cash

receipts. In the sane year, farm cash receipts for nursery
crops were $217 million and sales for ornanmental and fruit
nursery stock were $112 nillion (Table 1). Based on the

sal es of ornanental and fruit nursery stock in 1986,

Ontario accounted for $61,041 or 54.2% of sales, followed
by British Colunbia with $26,374 or 23.4% Quebec with
$13,036 or 11.6% the prairie provinces with $9,254 or 8.2%
and the Atlantic provinces with $2,964 or 2.6% (Chart 1).

Ontario dom nates the national market in ternms of the total
val ue of output of the nursery industry. Ontario's share of
output in 1986 was $114.9 nmillion or 53.0% followed by
Quebec with $40.3 mllion or 18.6% British Colunbia and
the prairie provinces had al nost identical shares of $27.6
mllion and $27.3 million or 12.7% and 12. 6% respectively.
The Atlantic provi nces accounted for $6.8 mllion or 3.1%
(Chart 2).

Among the different types of plants grown in nurseries,
Ontario produces 85% of all roses, 88%of fruit trees and
89% of the bedding plants. 1In some categories of plants,
British Colunmbia is virtually the sole producer. For
exanpl e, B.C. produces nore than 90% of azal eas and

r hododendr ons.

Statistics Canada data indicate that in 1986 the nursery
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sector enployed over 2,000 people in 281 firnms. 1In the
sane year, there were 2,284 nurseries operating in Canada
with a gross yearly payroll of over $57 mllion.

In terms of trade, nursery crops produced in Canada are

mar keted |l argely within Canada. Ontario, as the mgjor
nursery crop producer, |eads the way in the volunme of plant
material inported and exported. Inports of nursery stock
represent approximtely 60% of the total nursery crop
supply in Canada. The principal source of supply is the
United States. The major inporters of Canadi an nursery
crops are the United States, West Germany, the United

Ki ngdom the Netherlands and France (Tables 2 and 3).

In general, Canada is a net inporter of nursery crops wth
the United States as the dom nant source of inmports and
exports. Table 4 illustrates Canada's trade position in
ornament al products over the 1984-1987 period. A simlar
trend could be noted in the fresh fruit sector

3. AGRONOM C EVALUATI ON OF DYGALL AND ALTERNATI VES

3.1

Pr oducti on Losses Due to Crown Gall

Crown gall is of econom c concern to nurseries grow ng
rosaceous plants, Rubus species, grapevines, and various
nut-bearing trees. Galled nursery stock are not sal eabl e.
Crown gall in the orchard is associated with reduced life
span of the tree. |In grapes, galls erupt over the whole of
the trunk and the affected grape vine seldom survives.
Econom c | osses are not restricted to nurseries, and can be
severe in sonme orchards, vineyards, and | andscape

pl antings. Losses of 13-17%in peach nursery stock and 32%
In "vinifera" grapes have been recorded for Ontario. The
extent of |oss caused by this disease, is estimated to be
10% i n Canada, the same figure that has been estinmated for
the west coast of the United States.

Losses to the nursery industry caused by crown gall could
be substantial when one considers that untreated pl ant

mat eri al bears high risk of contracting the disease.

Normal |y, crown gall is not detected until after the plants
have been put in the ground. By that tinme a producer woul d
have expended 85% of his | abour cost and all of his
pesticide spray cost. Research has indicated that these

| oss factors could be anywhere between 10% and 60% of the
crop.
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Avail able Control Alternatives and Rel ative
Efficacy/Yield Effects

A nunber of alternative control neasures have been enpl oyed
to cure and/or control the spread of crown gall. Excluding
A. radi obacter strain K-84, these nmeasures have incl uded
hygi ene, crop rotation and chem cal protection.

Strict hygienic practices are normally very difficult to

i npl ement because growers are required to stabilize al

open soil and mai ntain w ndbreaks, wash off equi pment

bet ween nursery bl ocks, clean boots and hand tools, avoid
contam nated water runoff between nursery plots with the
use of ditches and culverts, use germ cidal soaps at
entrances and keep work areas clean and free of soil and
debris. Good hygiene can help to limt losses to crown
gall, but this is an insufficient neans to control the

di sease. Avoi ding wounds and pl anting cl ean stock,

al t hough desirable, would have serious drawbacks as well.
Most nursery practices result in wounding through which
crown gall bacteria can enter. Synptom ess nursery stock
may be carrying the bacteria which my |ead to gal

devel opnent |ater on. Indexing "nmother" plants for freedom
frominternal infection and using cuttings from screened

pl ants for nursery stock production has been found usef ul
for controlling crown gall in grapes.

Strategi es based upon therapy for curing infected plants
are not economcally suitable for nursery stock production.
This method involves cutting the galls fromthe plants and
painting a chem cal (nmetacresol and/or 4-Xylenol m xtures)
onto the wounds. This method is not cost effective. Wile
val uabl e i ndividual |andscape specinens may warrant this
treatment, it is not feasible for |large volunme nursery
operations with significant nunbers of affected plants.
Because the plasm d may be systemic within the plant, galls
may continue to devel op el sewhere on the plant. This
procedure may renove current signs of the disease, with no
prom se of curative action.

Chem cal protection involves the use of sodium hypochlorite
and antibiotics. Sodium hypochlorite (household bl each
solution) could be used as a general disinfectant. Pl ant
stock is normally imersed in 0.5% solution of this

chem cal. However, the treatnment only kills bacteria on
the surface of the stock. Antibiotics such as streptomycin
sul fate have been recomended as general bacteriacides. To
date, control by antibiotics has not proven practical.

Efficacy Trials of Dyqgal

Attenpts to control crown gall by soil fum gation in apple
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nurseries in British Colunbia have been inconclusive. An
increase in the incidence of crown gall foll ow ng
preplanting treatnments with several fum gants was observed
in cherries. It has been suggested that fum gation with
met hyl brom de and chloropicrin reduce the effectiveness of
conpetitors (often disease/pests) and allows an increase in
t he nunmber of crown gall bacteria or surviving
bacteria to be nore effective in causing infections.

Successful control of crown gall has been achieved through
treatment with A. radiobacter strain K-84. The treatnent
has been found to be effective in controlling crown gall on
pl ant stock in many countries including New Zeal and,

Australia, the United States and Israel. Experinental
field tests done by Dr. B.N. Dharvantari of the Harrow
Research Station showed the efficacy of Dygall in

bi ol ogi cal control

of crown gall on peach, plumand cherry in Ontario in
1976. Al dergrove Nursery of Al dergrove, British Colunbia,
reported that out of a yearly cultivation of 160,000 rose
bushes, as many as 24% were affected by crown gall.
However, their use of Dygall on a test basis several years
ago reduced the rate of infection to under 2%

Trials conpleted in New Zeal and on roses have al so shown
encouraging results. In one trial, 23.4% of the untreated
pl ants were found to be infected with crown gall after
bei ng exposed for one year in infected soil. The galls
ranged in size froml cmto 5 cmin dianmeter. However,
only 0.9% of the treated plants showed any signs of the

di sease in the infected soil; the galls were very small on
the infected set with few of them exceeding 1 cmin

di amet er.

POTENTI AL ECONOM C BENEFI TS TO PRODUCERS FROM DYGALL USE

Based on the avail able information, it is reasonable to assune

t hat producers will benefit fromthe registration and use of
Dygall. These benefits are nost |likely to occur as a result of
econom c factors and safety of product use. |In nonetary terns,
benefits will accrue to producers froma decrease in |osses
caused by crown gall, reduced treatnent costs and a bi gger market
shar e.

According to research reports and industry survey data, |osses
can range from 10% to 80% per farm Based on this information, a
typical nursery cultivating 160,000 rose bushes with a unit
price of $1.50 can earn a revenue of $240,000 (160,000 x $1.50)
when there is a healthy crop. However, a 10% | oss could reduce
farmrevenue by $24,000 (10% of $240,000). The use of Dygal
woul d, nost |ikely reduce the incidence of crown gall from 10%to
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about 1% This would result in a $21,600 ($24,000-%2,400) yearly
saving in crop loss to the firm

In order to have a relatively healthy crop, the farm would have
to spend sonme noney to protect these 160,000 rose bushes fromthe
possibility of infection.

Since each plant would have to be dipped in the inocul ant, the
firmwould incur costs for treatnment, |abour and material.

These costs have been estimted at 1.8C per cutting. For 160, 000
rose bush cuttings the total costs would be approximtely $2, 880
(160,000 x 1.8¢). Hence, the net benefit to a farm using
Dygal | woul d be approximtely $18, 720 ($21,600 - $2,880) or a
benefit to cost ratio of 7.5 to 1.

Dependi ng on the plant variety, a farm can experience far nore

significant | osses than the above exanple illustrates. For
instance, one farmin Ontario indicated that its crop of Pyrus,
Mal us, Cydoni a, Populus, Rosa, Salix and Prunus were all infected

with crowm gall which resulted in a 24% 1 o0ss or $50,000 to

$60, 000 in revenue. This farm antici pates that treatment with
Dygall would reduce the |osses to 2% thereby cutting its
revenue | osses by nore than $50,000. Another farmin British
Col umbi a indicated that its Euonynus crop is very susceptible to
crown gall. This farm produces 80,000 plants/annum and has
experienced yearly | osses of 10% or 8,000 plants. Each plant is
worth $5.00 and this translates into $40,000 per year in revenue
| osses. The availability of Dygall could reduce these | osses to
2% or less, resulting in savings of over $30,000 per year.

Apart from being able to produce top grade plant stock, these

exanpl es indicate that production costs will be reduced
significantly because less time will be required for grading and
culling and | ess space will be required for plant material that

is not suitable for sale.

As wel |, additional costs will accrue to the farmas a result of
the tinme and | abour-consum ng aspects of the treatnent procedure.
It costs between $2.00 and $4.00 to treat a single infection site
with gallex. Dygall, on the other hand, will reduce the

i nci dence of the disease from 10% to about 1% or $2,400 in | ost
sales, with treatment costs of |ess than 2% per cutting.

AGGREGATE ECONOM C | MPACTS

In general ternms, the availability of Dygall would have a
positive inpact on the nursery industry. An increase in
producti on of healthy nursery crops, including fresh fruit, would
al l ow producers across Canada to be nore conpetitive,particularly
against inmports. In 1987 Canadian inports of rose bushes, trees,
fruit trees, vines, bushes, pot plants, stocks and inport



-10-

cuttings totalled $74.3 mllion, a 32.5% i ncrease over the 1984
sal es value of $55.4 mllion (Table\4). Agriculture Canada
forecasts indicate a continuation of the strong demand for these
nursery products. Sales of these products are largely influenced
by the | evel of housing starts which is expected to be strong in
the com ng years.

Canada's principal conpetitor, the United States, exports nursery
products whose producers have access to the use of A. radiobacter
strain K-84. These products are certified as acceptable for
import into Canada. Wth the availability of Dygall, Canadi an
nurserymen will be able to produce a healthier crop which may
enable them to di splace some Anmerican exports, thereby increasing
their donestic sales. The use of Dygall would al so give Canadi an
producers a greater opportunity to augnent their inconme. Using
the American exanple, one can accept 10% as a reasonabl e

approxi mati on of industry |loss due to crown gall. Based on
ornanental and fruit nursery stock sales of $112 mllion in 1986,
t hese | osses could translate into nore than $11 mllion to

producers. However, not all nurseries are affected by the

di sease. Sone estimtes have put industry |oss due to crown gall
at $3.5 mlIlion per year. The use of Dygall would cut these

| osses substantially to about 1% thereby increasing the revenue
of producers.

Because nost nursery crops are produced in Ontario and British

Col unmbi a, producers and consuners in these regions stand to
benefit nmore than those in other regions.

CONCLUSI ON

Agricul ture Canada has considered the follow ng regul atory
options for A. radiobacter:

1. Refuse to grant registration of A. radiobacter for control
of crown gall in ornanmentals and non-bearing fruit trees.
This option would tend to create substantive adverse
econom c i npact.

2. Grant unlimted registration of A radiobacter. This
approach would fail to recognize the weaknesses/gaps in the
supporting data package and the need to update the data.

3. Grant tenporary registration status under the follow ng
condi tions:

a. Warning on the label: "MId eye irritant. Avoid
contact with eyes.”

b. Warning on the label: "this product has not been tested
for infectivity. Wear protective clothing."
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c. Label statenment: "to be used by trained nursery
personnel only."

d. An infectivity study to be generated and submtted in
1991.

Regul atory option 3 represents, in our view, a sound approach to
ri sk managenment which takes into consideration the benefits from
use of A. radiobacter on horticultural crops, in the absence of
an appropriate alternative.

Based on the input received, the benefits of registering A

radi obacter are considered to outweigh the potential risks. As a
result Dygall has been registered under the conditions outlined
in option 3 (PCP No. 21106).
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TABLE 1

Econonmi ¢ I ndicators of Canadi an Nursery Trades

Econom ¢ I ndicators 1984 1986 %
| ncrease
Total Land (ha) 26,572 30, 548 15.0
Gross Yearly Payroll (%) 54,422, 060 57, 465, 300 5.6
Total Nursery Stock Purchases ($) 28, 968, 336 40, 964, 950 41. 4
Total Sod Purchases (%) 1, 364, 059 1, 825, 061 33.8
* Nursery Stock Sales (9$) 70,135,974 112,668, 681 60. 6
Sal es of Stock Purchased
and Resold (%) 31,502,677 53, 408, 073 69.5
Contract Services (9$) 28,910, 673 N A
Sal es of Related Materials (%) 20,114,076 N A
Val ue of Sod Sold ($) 41, 101, 221 50, 773, 436 23.5
Advertising Expenditure (9$) 3, 848, 407 N A
* Total Industry Revenue (%) 191, 764,621 216, 850, 190

SOURCE: Statistics Canada Fact sheet,
Survey of Canadi an Nursery Trades | ndustry.
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TABLE 2
Regi onal Exports of Nursery Orops (1982-83 to 1986-87)
REG ONAL AREAS OF CRIG N
CROP MARI TI MES QUEBEC ONTARI O MANI TOBA ~ SASKATCHEWAN  ALBERTA B.C. TOTAL
year [ Hal i f ax] [ Montreal ] [ Ni agara [ W nni peg] [ Regi na] [ Cal gary] [ Vancouver]
Fal | s]
- UNITS -

1982-83 4,634, 136 88, 738 17,637,931 43,672 211, 450 15, 898 1,713, 790 24, 345, 615

(% (19.0) (0.4) (72.4) (0.2) (0.9) (0.1) (7.0) (100. 0)
1983-84 9,307, 940 1,865,218 15,782,225 5,842 37,985 78, 449 2,796,389 29,874, 048

(% (31.2) (6.2) (52.8) (0.0) (0.1) (0.3) (9.4) (100. 0)
1984-85 9,098, 153 4,114,465 21,085, 780 12, 829 4, 805 15, 770 9,034,681 43, 366, 483

(% (21.0) (9.5) (48.6) (0.0) (0.0) (0.0) (20.8) (100. 0)
1985-86 10, 473, 789 7,335,291 26,214, 829 21, 877 22,784 14, 870 12,722,221 56, 805, 661

(% (18.4) (12.9) (46.1) (0.0) (0.0) (0.0) (22.4) (100. 0)
1986-87 13,475,147 21,781,998 42,012,587 133,510 178.845 15, 452 9,795,444 87,392,983

(% (15. 4) (24.9) (48.1) (0.2) (0.2) (0.0) (11.2) (100. 0)
NB: [ ] i ndi cates | argest exporting location and units include all plants or their

parts and small fruit trees.

Sour ce: Pl ant Protection Division, Agriculture Canada.
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TABLE 3

Nursery CGrops - The Top Seven Inporting Countries by Year

1982-83 1983- 84 1984- 85 1985- 86 1986- 87

COUNTRY VOLUME COUNTRY VOLUME COUNTRY VOLUME COUNTRY VOLUME COUNTRY VOLUME

(Pl ant (Pl ant (Pl ant (Pl ant (Pl ant

Units) Units) Units) Units) Units)
*UNI TED STATES 23,980,812 U. S A 29,739,525 U. S A 40, 144,178 U.S. A 50,381,347 U.S. A 86, 343, 048
*WEST GERMANY 239,980 W Germany 9,836 W Gernmany 2,852,678 W GCernany 5,911,973 W Gernany 351, 651
*UNI TED KI NGDOM 64,700 U. K 41,978 U. K 71,495 U K 63,958 U. K 167, 020
* NETHERLANDS 33,591 Net herl ands 15, 324 Net herl ands 19, 738 Net her| ands 43,277 Net herl ands 11, 337
MEXI CO 6,512 France 31,882 France 63,163 France 91, 217 France 46, 280
USSR 5,315 Czechosl ovaki a 3,251 Japan 104, 016 Japan 210,314 Spain 120, 040
CHI NA 2,066 India 3,097 Mexico 79,405 Australia 56, 097 Col onbi a 200, 000
TOTAL 24,332,976 29, 844, 893 43, 334, 673 56, 758, 183 87, 239, 376

* Consi st ent

SOURCE:

inporters over the last five years.

Pl ant Protection D vision,

Agricul ture Canada
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O nanent al Product s:
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Canada, 1984-1987 (by cal endar year)

Val ue of Exports and Inports

1984 1985 1986 1987
- $000's -

EXPORTS
Pl ants, bul bs and 27, 839 34,193 40, 879 42,092
roots of flowers
Trees, small fruit 3, 082 3,331 7, 849 8, 287
pl ants and st ocks
QG her nursery and 8, 728 11, 862 12, 312 17, 294
gr eenhouse st ocks
(includes cut flowers)

Total Exports 39, 649 49, 386 61, 040 67,673
| MPORTS
d adi ol us bul bs 336 419 550 647
Tulip bul bs 2,542 3,575 4, 355 4,700
Bul bs, tubers, roots 7,297 9, 002 9,523 12, 080
of flowers NS E. *
Rose bushes 4, 465 5,031 5,132 6, 459
Fruit trees, trees, 50, 970 56, 340 61, 505 67, 900
pl ant stocks and cuttings
Cut flowers and 47, 381 40, 580 46, 775 48,710
decorative materials

Total Inports 109, 391 114, 947 127, 840 140, 496
NET TRADE - 69, 742 - 65, 561 - 66, 800 -72,823

*NOU speciTled el sewnere
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CHART 1i: TOTAL SALES OF ORNAMENTAL AND
FRUIT NURSERY STOCK BY REGION IN CANADA

(1982-1986)

(# Million}
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SOURCE:
STATISTICS CANADA, CATALOGUE 22-203
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CHART 2: TOTAL INDUSTRY REVENUE
BY REGION

($ Million)
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