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Abstract.--Various cul tural

Cool ey?

and chem cal strategies to

reduce the incidence and severity of Phytophthora root rot
on conifers in bareroot nurseries are discussed.

Managerent of Phytophthora root rot can be
approached culturally and chem cally. Both nethods
gi ve sone control of the disease. The best
strategy is to use good cultural practices and
suppl emrent, when needed, with fungicides and
fum gants.

CULTURAL MANAGEMENT

Qul tural practices, which discourage the devel opnent
of Phytophthora root rot, include good water
managenent, sanitation, and use of tolerant or
resi stant species in areas where Phytophthora root
rot is or may be a problem

\Wat er Managenent

Because the devel opment and spread of Phytophthora
is very dependent on high soil noisture and water
novenent, nanagenment of water in the nursery is
integral to controlling the disease. A nunber of
things are often invol ved when good water
managenent is practiced.

1. ldeally, your nursery should be | ocated on
light, well-drained soil; realistically, very
few nurseries in the PNWhave the good fortune
to be situated on light-textured soils.

2. Those nurseries with heavy, slow-percolating
soils nmust add dr ai nage systens. Subsurface

dr ai nage systens are cormmon in PNWnurseries; some
have been installed at the very onset when the
area was initially devel oped
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and sone have been installed years |ater
after the field has grown nunerous crops.

3. Drainage of surface water from nursery
beds and onto roads or ditches can be enhanced
by crowning fields and ensuring that all bed areas
sl ope downwards towards roads or ditches.

4. Beds can be raised above the level of the
tractor paths to allow water to run frombeds into
pat hs. Wen pat hs becone conpacted or beds are
not raised, tractor paths can be subsoiled to
allow water to drain into the cut nmade by the sub-
soiler. Several PNWnurseries routinely sub-soil
l-year-old fields in the fall before the onset of
rainy weather. Simlarly, wenching will enhance
drainage in the bed itself.

5. Low, poorly drained areas in fields should be
noted and, after the crop is lifted, these areas
can be filled in or taken out of production until
corrective work can be done on them

6. Irrigation practices often influence the

devel opment of Phytophthora root rot. Watering
needs shoul d be coordinated to avoid constant
saturation of soils, particularly during the
spring, sunmmer, and fall when the fungus is
active. Irrigation for cooling, pesticide
application, or following fertilization should

coi ncide as nuch as possible with routine irri-
gation. Over-irrigation and alternating drying and
saturation should be avoided, particularly in areas
known to be infested with the fungus.

Sani tation
Sanitation practices are a vital part of man-

agenent of any di sease. Phytophthora root rot is
no different. Diseased seedlings should be



removed fromnursery beds and di sposed of,
particularly if you do not plan to funigate
prior to the next crop. Rogued seedlings and
packi ng house culls should not be returned to the
fields as organic matter. Resting spores are
able to survive in dead plant tissue and coul d
serve as a source of infection if left in the
field. Even conposted culls are suspect. We feel
that conmposting will not kill 100% of

Phyt opht hora i noculumi n seedling tissue;
various fungi, including Pythium(a close
relation to Phytophthora), have been recovered
fromseedl i ngs composted for over 1 year.

Di seased seedlings and seedlings fromdiseased
areas of a nursery should not be noved to other
nurseries or to "clean" fields within the sanme
nursery. Mving diseased stock will introduce the
di sease and, once there, it is extrenely
difficult, if not inpossible, to get rid of.

Al so, additional species of Phytophthora, not
present previously, could be introduced into a
nursery by contam nated stock. Simlarly,

equi prent that has been in diseased fields,
shoul d be washed free of soil to prevent

contam nation of the next field it enters. This
is very inportant for nurseries that borrow or
trade equi pnent.

Resi st ance

Tree species vary in their susceptibility to

Phyt opht hora root rot. True firs, western and
mount ai n hem ock, and Dougl as-fir are very
suscepti bl e to Phytopht hora speci es

found in PNWnurseries. Pine species, spruce,

I arch and incense cedar are noderately suscep-
tible. Western redcedar is resistant. These
groupi ngs are based both on field observations and
greenhouse pat hogenicity tests. In areas of your
nursery which are poorly drained, prone to

fl oodi ng, or where Phytophthora root rot was
present in the previous crop, resistant or

tol erant species should be sown or transpl anted.
Very suscepti bl e species should be planted in
areas which are well -drai ned and, if possible,
have not had a history of Phytophthora root rot.

CHEM CAL MANAGEMENT

Various fumi gants and fungicides are available to
control Phytophthora root rot.

Funmi gant s

Fumi gants are general biocides which are used to
treat fallow soil prior to sowi ng or transplanting.
The fumigants nethyl bron de-chloropicrin, vapam and
dazonet will reduce soil popul ations of

Phyt opht hora spp. when used correctly. For
nurseries with w despread, continuous problens wth

Phyt opht hora root rot

and ot her soil-borne diseases, funigants are an
efficient and effective way to reduce di sease

| evel s. Phytophthora root rot has occurred in
fum gated fields, however, due to re-
introduction of the fungus, e.g., transplanting
of already-di seased stock; use of contam nated
water for irrigation; novenent of contam nated
soi | during flooding or on equi pnent.

Fungi ci des

A nunber of fungicides are registered for use on
conifer seedlings for control of Phytophthora and

Pyt hi um spp. :

nmet al axyl (Subdues, Ciba Geigy)

phosethyl Al (Aliette® Rhone- Poul enc)

et hazol e (Truban® Mallinckrodt)

propanocarb HC1 (Banol ® Tuco)

fenam nosul f (Lesan® Mbbay)

et hazol e- net hyl thi ophanate (Banrot®,
Mal |'i nckrodt)

corwONE

Use of fungicides can suppl ement cul tural
practices. They should not be depended upon to
protect or cure seedlings, especially those that
are in an environnent that pronotes di sease, such
as a wet, poorly drained field. W have
sufficient data and experience to denonstrate the
ef fectiveness of netal axyl. The other fungicides
have been used with success on other crops, but
we have not yet been able to show their
effectiveness on conifers against Phytophthora
spp. There are a couple of reasons for this:
There have been relatively fewfield trials in
PNW coni fer nurseries where the disease intensity
has been hi gh enough to conduct a meani ngf ul
test. Additionally, application techniques and
timng, particularly with new products such as
Aliette, have not been optimal so that the full
potential of the fungicide has not been seen.

Metal axyl is a systemc material which is
taken up by the roots and noved acropetal ly
(upwards and outwards) in the plant. It can be
applied as a liquid onto the foliage and then
watered into the root zone (Subdue 2E)
or it can be incorporated as granules into the
soil or onto the surface of the soil, with with
rel ease of the product occurring after watering
(Subdue 5G. Once in the plant, netalaxyl inhibits
further devel opment of Phytophthora so that
di sease progression is halted. The fungus is not
eradi cated fromthe seedling, however. The
consequences of non-eradication can be either
m ni mal, such as when you out-plant a treated,
but infected, seedling into a dry, well-drained
forest environment, or quite severe, such as when
you transplant a treated, but infected, seeding

into a poorly drained portion of another nursery.



Met al axyl shoul d be used sparingly and
thoughtful ly since strains of Phytophthora,
tolerant to metal axyl, can becone predom nant in
soi | s whi ch have had repeated, frequent
applications of the fungicide. Repeated use can
also result in decreased effectiveness due to the
build-up in the soil of nicrobes capabl e of
degradi ng netal axyl. Highly susceptible seedling
species in high-risk areas (areas which are poorly
drai ned, prone to flooding, or which have had
di sease in the previous crop) should have the
first priority for treatment. One well-tined
application of netal axyl per year can adequately
control Phytophthora root rot in nost cases.
Several applications in 1 year will give
increasingly nore benefit with each additional
application, but each increase is very small and
probably is not worth the additional application
cost (Hamm et al. 1984). Application in the fall
or spring prior to the devel opnent of synptons
will be the nost effective. Tinmng of fungicide
applications, as well as cultural activities, are
di scussed by Cooley et al. (1985) in greater
detail .

Chlorination

In sone |ocations, water supplies which are used
for irrigation are contanmi nated wi th Phytophthora
spp. Inoculumin the water can be elimnated or
reduced to non-damaging | evel s by chlorination of
the water before it enters the irrigation lines.
We are still learning to adequately neasure and
interpret chlorine levels; for exanple, how much
chlorine gas needs to be added to get 5 ppmfree
chlorine and how much free chlorine is required to
reduce Phytophthora to undetectable levels in the
wat er? Ot her factors, such as pH and the anount
of organic material in the water, will also affect
how chl orine reacts and how nuch is needed to kill

propagul es of Phyt opht hor a.

Sone sources of water are nore |ikely
than others to becone contami nated with
Phyt opht hora. Vel | -water and mnunici pal water are
probably nore disease-free than water from open
canal s and agricultural districts. To determ ne
if your water source is contani nated,
Phyt opht hora can be detected by baiting. The
baits are green fruit (of
appl e or pears, for exanple) which are placed
in the water; spores of the fungus are attracted to
the fruit and will enter it and cause decay. The
fungus can then be isolated fromthe decayed tissue
on a petri plate and identified.

In conclusion, | would urge all of you who
have experienced Phytophthora root rot to keep at
your drainage probl ens, continue to upgrade your
field topography, be conscientious about
coordi nati ng your water uses and keep good
histories of your fields so that you can plan
where to sow or transplant your susceptible
species. | urge you not to depend on fungicides;
they are for emergencies, for marginal situations,
not for routine applications. FORTUNATELY, because
Phyt opht hora is very dependent on its environnent,
it can be very easily controlled wth good cul tural
practices.
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