Sanitation Methods and Monitoring Progress Reduce
Disease in British Columbia Container Nurseries®

Gwen Shrimpton?

Shrinpton, Gaen. 1992. Sanitation nmethods and nonitoring
progress reduce disease in British Col unbia container nurseries.

In: Landis, T.D., technical

coordinator. Proceedings,

Internmountain Forest Nursery Association; 1991 August 12-16;

Park GCity, UT. CGeneral Technical
CO U S Department of Agriculture,

Report RM211. Fort Collins,

Forest Service, Rocky

Mount ai n Forest and Range Experinment Station: 100- 102. Available
at: http://ww. fcnanet. or g/ proceedi ngs/ 1991/shri npt on. pdf

Abstract.--Conifer seedling nurseries in B. C. have

reduced inci dence of disease,

and applications of pesticides.

Sani tati on nmethods that have been inpl emented and nonitoring
prograns that have been devel oped for nursery diseases are

di scussed.

In B. C. there has been a significant reduction
in pesticide use at forest seedling nurseries.
Over the last 3-5 years, use of chenical pesticides
has decreased by 80% Some nurseries in the
provi nce are producing stock entirely pesticide
free, and at nost facilities there is at |east one
stock type that is produced free of pesticides each
year. There are no herbicides applied to container
seedl i ngs, which currently represents over 90% of
the stock produced. A rough estinate has shown
that approximately 30%of all stock currently
produced in the province has not been treated with
any chem cal pesticide. This of course will vary
anmong nurseries, years and crops.

There are several reasons for the reduction in
the use of pesticides. Over the last 10 years
I ntegrated Pest Managenent programs that utilize
bi ol ogi cal, cultural, physical and regulatory
control, in addition to chemcal control have been
devel oped. Many insects are hand renoved and
destroyed. Biological control agents are contin-
uing to be tested. Inprovenents are being realized
in nursery sanitation, crop nutrition, irrigation
regi mes, crop spacing, and grow ng nedia, and pest
nmoni toring prograns are being, and have been
devel oped. Stock destined for the 1+0 sumrer ship
programis grown early in the year when many pest
popul ations are inactive and, as a result, is
usual |y pesticide free. Requests for this stock
type are increasing each year

Specifically there have been significant
advances in nursery sanitation nethods and di sease
nmoni toring prograns. This paper will discuss the
sani tation nethods that have been inpl enented, as
wel | as the nonitoring prograns that have been
devel oped for pathogens. Information is presented
in a chronol ogi cal order as it would be used
t hroughout the grow ng season.

lPaper presented at the Internmountain Forest
Association Park Gty, Wah August 12 - 16, 1991.
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MEDI A TESTI NG

Even before the seedlings are sown, sanples of
the growi ng nedia are anal yzed for presence of
pat hogens. Nurseries in B. C are fortunate in
having a pl ant disease clinic operated by John
Dennis at Forestry Canada’'s Pacific Forestry Centre.
Over the years, nurseries have sent in numerous
sanpl es of growi ng nedia for pathogen anal ysis.
Recently, sanples of grit used to cover contai ner
sown seed were found to contain Fusarium and | ow
| evel s of Pythium To assay the grit, approximtely
50 granul es were sprinkled onto a petri dish with
Konada' s nmedium The plates were incubated at room
tenperature under natural |ight and checked at 5
and 10 days. Plating dilution sanples was ineffec-
tive, possibly because the Fusarium was bound
tightly to the grit

Assays showed that 80%of the grit pieces tested
contai ned Fusarium Al Fusariumcontamnated grit
came fromthe sane supplier. Washing the grit with
a solution of bleach helped to drastically reduce
but not elimnate this pathogen. The best solution
appears to be choosing a supplier who has a
Fusariumfree supply of grit.

Sanpl es of peat have al so been tested for
presence of Fusarium Cylindrocarpon and Pythium
To assay for Pythium 1.25 gns of peat are added
to 50 nLs of 0.1%water agar and then plated at
1 nL per plate on a V8 juice nmedium They are
incubated at roomtenperature in the dark. To
assay for Cylindrocarpon and Fusarium1.25, gns
of peat are added to 200 nis of 0.1% wat er agar,
then plated at 1 ml per plate on Konmada's nedi um
Plates are incubated in the light at 20 - 25° C for
Fusari um and 15° C for Cyli ndrocar pon*

3 4penni's, John 1991. Personal conversation. Nur sery
and Reforestation Pest Technician, Pacific Forestry
Centre, Forestry Canada, Victoria, B. C



A recent survey showed that 10% of peat sanpl es
tested contai ned Fusarium Presence of the fungus
varied drastically anong bal es of peat. There
seens to be a trend toward hi gher |evels of Fusarium
in peat. This may be due to the use of coarser peat
with a larger particle size. Larger pieces of peat
could provide a larger grow ng medi um t her eby
sustai ning Fusariumfor a longer period of tinme.
However, when peat was plated on a particle size
basis, the larger pieces did not contain nore
Fusarium than the smaller pieces. Once the grower
is aware of this pathogen being present, they may
choose to alter their peat supply.

SEED TESTI NG

Bef ore sow ng begi ns i nformati on about pathogens
on the seed is also available. The Mnistry of
Forests has established a nmonitoring program for
seed held at the Tree Seed Centre to determne if
t he pat hogens Sirococcus and Fusarium are present.
Presently, a list of seedlots contam nated with
Sirococcus is available to all growers in the
Provi nce. For the Sirococcus survey, 500 seeds are
coll ected fromeach seedl ot. These are surface
sterilized for 30 mnutes in 30% H0,, rinsed twice
indistilled water and air dried on sterile towels
in a lamnar flow hood. They are then plated on
1. 5% wat er agar using 25 seeds per plate. Plates
are incubated at 20°C day and 16°C night with an 8
hour 900 | ux photoperiod. They are checked after
8 days, then tw ce weekly for 2 weeks, and then
weekly for another 3 weeks®.

Sirococcus is usually present inside the seeds
so a programof surface sterilization for seed woul d
be ineffective. However, this information is
hel pful to nursery staff. Wen infested seedlots
are sown, they are closely nonitored and a fungicide
applied as soon as synptons appear. D seased
seedl i ngs are rogued and burned when practical. The
practice of sowing multiple seeds per cavity may
all ow the disease to spread fromseed to seed in
containers. This may expl ain the higher incidence
of the disease in containers than in field culture.

Surveys of seed for presence of Fusarium are
being initiated at the Tree Seed Centre in 1991.
Fusarium inoculumis usually present both inside
and on the surface of the seed. Surface cleaning
net hods have been effective at reducing |evels of
thi s seed-borne pathogen. Surveys of Douglas-fir
seed in storage have shown that in sone seedlots up
to 23% of the seed can be infested with Fusarium
However, this is not common. For the Fusarium
survey, 500 seeds are collected fromeach seedl ot.
They are plated onto nmedi umusing 25 seeds per
plate, and incubated at roomtenperature (25 - 28°C
with either normal or constant light. Plates are
checked for Fusariumafter 7 and 14 daysG.
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In 1990 a trial was conducted using five
Dougl as-fir seedlots to determine if cleaning or
disinfecting treatnents would reduce the | evels of
Fusarium A 24 hour running water soak instead of
standing water prior to stratification reduced the
i nci dence of Fusarium on the seed. A four hour
soak in 3% hydrogen peroxide or a 10 m nute soak
in 2.1% sodi um hypochlorite foll owed by a 48 hour
running water rinse after stratification reduced
the Fusariumlevels further, but the results were
not consistent. A three ninute soak in 70% et hanol
reduced germnation by 50%in lab and field
assessnents. Based on these results we feel that
running water treatnents are an effective way to
reduce seed-borne pathogens. Plans have been nmade
to change the operational systemfor seed inbib-
ition prior to stratification at the Tree Seed
Centre.

There is good evidence to suggest that seed-
borne Sirococcus and Fusariumcause pre and post -
emer gence danping off. W do not know however,
if they cause foliar blights and root rots later in
the growi ng season. Mel ody Neumann’ at B. C.
Research i s conducting vegetative conpatibility
trials in 1991 - 92 to determine if the Fusarium
that causes root rots was the sane as that on the
seed. Seed and root isolates will be grown on a
chlorate nedia to create mutations. Mitant
isolates fromthe seeds and roots will then be
grown on mnimal nmedia containing only one of three
sources of nitrogen to characterize them To
determine if the seed and root isolates are of the
same vegetative conpatibility group (VCG they will
be paired on nininal nedia. Those nitrogen nutants
that are of the sane VCG will form a heterokayon
and grow profusely.

STYROCBLOCK SANI TATI ON

Attenpts at ensuring that peat, grit and seeds
are pathogen free would be fruitless if they were
| oaded i nto contam nated containers. Al gae and
pat hogeni ¢ fungi that can inhibit the growth of
nursery seedlings are often transmtted from year
to year through poor block sanitation. Blocks are
used for up to 5 years, and significant |evels of
i nocul um can be found especially in the lower third
of the seedling cavity. Pathogens such as Pyt hi um
Fusarium Phona, Cylindrocarpon, many species of
al gae and liverwort spores can all be isolated from
used cont ai ners.

I'n 1990, over 100 different sanitation treat-
ments were investigated for control of pathogen
i nocul um on styrobl ocks. The nost effective
net hods for reducing fungal and al gal propagul es
on used containers were: steam (95°C for 1 minute);
heat ed soaps (Safer’s De-noss or |vory soap, 10-
second dip in 5%solution at 80°C);

“Mel ody Neunmann, Masters Candi date, Faculty of
Graduate Studies, Departnent of Forest Science,
Uni versity of British Col unbi a.



bl each (10-second dip in a 0.5%sol ution buffered
to pH 7.0); hydrogen peroxide (10-second dip in
10% sol uti on); sodi um net abi sul phite (10-second
dip in 5%solution); and sul phur dioxi de fumnigation
(Peterson, 1990). Operationally, nost nurseries
in B. C are using heated water, bleach or sodium
met abi sul phite. Sodi um et abi sul phite provides
the best control of fungi, al gae and weeds, but

it is difficult to use and nursery workers nust
be careful to wear full protective clothing.

PALLET SANI TATI ON

After sowi ng, blocks are noved to either
greenhouses or open conpounds where they are placed
on wooden pal l ets. Root diseases in containers can
be favoured by poor drainage, especially where
bl ocks are placed on flat wooden pallets. This
results in the cavities becom ng bl ocked at the
bottom and this frequently encourages disease.

To elinmnate this problem angled runners were
designed for the blocks to rest on, allowing free
dr ai nage.

Recent|ly a Rhi zoct oni a probl em on | odgepol e
pine was traced to pallets contamnated with this
fungus by a previous poinsettia crop. The
greenhouse had been bl eached but the wooden pallets
had not. In cases where seedling roots are known
to be infected with Pythium or Fusarium these
pat hogens can al so be isol ated from sanpl es of wood
taken directly beneath the styrobl ocks. W do not
know i f the di sease came fromthe styrobl ocks first
or whether the pallets could be transmtting the
fungi to the stock. Sone nurseries have a program
of washing the pallets with bl each between crops.

GREENHOUSE SANI TATI ON

G eenhouse floors, walls, roofs and benches
can al so be a source of disease fungi and shoul d
be cleaned. The facility may first be washed with
a high pressure hose followed by an application of
househol d bl each (6% at 1 part bl each/ 10 parts
wat er. Some nurseries | eave the bl each solution
in the house and turn up the heat to obtain a
fum gant effect. Al gae and sone weeds can be
controlled on greenhouse floors using a slurry of
copper sul phate at 20 pounds copper sul phate to
100 gal l ons of water. Care should be taken to
keep the solution away fromnetal because it can
be corrosive. The advent of |arge outdoor com
pounds for production of container stock has
caused an increase in weed problens, particularly
liverworts. It is inmportant to keep the ground
free of weeds in these areas. Asphalt or cenent
are obvi ous choices, but often the expense is
prohi bitive. Gound covers such as bl ack propex
have been effective. Herbicides such as gl yphosate
si mazi ne and granoxone are applied on conpound
floors, and in and around greenhouses to contro
weeds
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DI SEASE MONI TORI NG

To reduce disease spread throughout the grow ng
season, all crops are nonitored cl osely. D seased
seedl ings are rogued and the affected area noted.
Roguing is particularly effective at reducing
Sirococcus and Fusarium caused foliar blights. A
fungicide tolerance test is used to deternine
resi stance by Botrytis, Rosellinia, Cylindrocarpon,
and Fusarium Aerial condidia or sporodochia are
i nnocul ated onto 5 marked areas on PDA nmedi um
amrended with 50 ppm of the fungicide to be tested.
Wien observed under a conpound ni croscope, fungicide
sensitive strains will either not germ nate or
produce abnormal germtubes and hyphae. Resistant
strains will grow normally although somewhat
sl ower &.

WATER TESTI NG

Final ly, at nost nurseries supplies of water
used to grow the stock are nonitored. Nurseries
obtain their water for irrigation froma variety
of sources such as rivers, |akes, wells or nunicipal
wat er systens. Water can be a source of disease
carrying noulds and it is inportant to check any
wat er source before it is used. This can be
acconpl i shed through baiting with an unripe pear.
The pear is placed in a nesh bag and subnerged in
an area where water is flowi ng such as near the
surface of an inlet or outlet. This allows a |arge
vol ume of water to be sanpled. The length of tine
the pear is left in the water depends on the
tenperature of the water:

40 - 50 F 7 Days
50 - 60 F 5 Days
60 - 70 F 4 Days
80 - 90 F 2 Days

Swi mm ng zoospores of Pythium and Phyt opht hora
infect the pear tissue and produce a brown dry,
corky-type rot. The pear is then sent to the |ab
where the brown spots are cultured fromthe decay
margi n onto PDA or CWV (Cornmeal agar containing
Vanconycin 20 ppm and Pimaricin 20 ppm agarg.

I f pathogens are discovered the nursery can
investigate alternate water supplies or install a
chlorination systemon site. The use of injected
chlorine gas in irrigation water can reduce the
di sease spread. A level of free chlorine of 2 ppm
for a mninmumof one mnute will kill spores of
Phyt opht hora ci nnanonm . The recommended resi dual
level of chlorine inirrigation water is 0.5 - 1.0
ppm (C. Barnett, 1990).
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