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M/ purpose in selecting this topic for
presentation is two-fold. First, it serves as an
excel l ent prol ogue to our fum gation studies,
which will be presented next. Second, and nost
inportantly, | hope that it will stimlate same
reeval uati on of the subject of soil fum gation.
This process of reconsideration is addressed both
to nurserynmen and researchers.

VWHY THE CONCERN?

The first concern is the possible |oss of
regi stration of presently used soil fumigants. It
may take anywhere from 1-5 years, but when it
occurs it could happen quickly as it has in the
past. The continued increase in technol ogy of
detecting chenmicals in the environnment, and the
continued concern for environnental contamnation
suggests that it's only a matter of tine.

Working out alternatives to presently used
pesticides invol ves considerable tine and noney.
We shoul d be in the positive position of having a
repl acement waiting in the wings and ready to go
as soon as the primary pesticide is |ost.

Anot her concern is that the nmost cannon
presently used fumigant is a biocide, which is
hazardous to both humans and the environnent.
Again, with the increased pressure to reduce the
use of these soil sterilants, it may only be a
nmatter of tinme before pressure is brought to bare
in this area.
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The other problemwith this presently used
fumgant is the high cost. Soil fumgationis
presently the nmost costly soil nanagenent
activity conducted in a nursery. Wth the
downturn in the forest nursery econony, and
conpetition increases, those nurseries that can
keep their cost of production dawn will be the
nmost conpetitive.

Soil fum gation in forest nurseries using
Met hyl brom de-chloropicrin, is overkill. Mny
tinmes the rates are too high and the bioci dal
activity of the chemcal is too broad spectrum
This results in destroying both the benefici al
and pat hogenic organisms. It's rather |ike using
a nucl ear weapon to stop a riot. We have
difficulty sorting out the good guys fromthe
bad guys and so we kill everyone. This al ways
results in a loss of a lot of innocent bystanders,
and in this case, these are the beneficial soil
organi snms. Contai ner nurserynen have |earned the
di fference between pasturization and sterilization
of the soil, but it's a |lesson yet to be
under st ood and | earned by bareroot nurserynen.

Ironically, however, even wth
sterilization many 1-0 crops routinely experience
a certain percent nortality each year from
danpi ng- off and | ower stem canker di seases. Even
if soil treatnment is effective at sowing, its
effect is gone soon after sowi ng. This suggests
there may be a better way of dealing with this
short-term probl em

More judi ci ous use of the presently used
pesticides may delay their loss fromregistration.
If it can be denonstrated that these naterials are
used only under necessary conditions, and then
with the consideration of environnental
protection, they are less likely to be lost from
regi stration.

Finally, a tine may be approachi ng when
future regulations nmay require a prescription
prior to the application of a soil treatnment. This
has al ready been tried for several pesticides in
sane states. Wiile it has



created nany problens, there nmay be sane
instances in which it's justified. In the case of
i rreparabl e changes in the environment as a result
of the application of a pesticide, a nore thorough
eval uati on of that environment may be necessary
prior to the application of such a pesticide. This
may require |aboratory tests to deternine severa

t hi ngs about the environnent in order to eval uate
what inpact this treatnment nmay have. These mi ght

i nclude an eval uation of the soil m croorganisns,
soil type, geology and hydrol ogy of the area, etc.
Then a pesticide woul d be recomrended whi ch woul d
be | east damagi ng under these circunstances

(Hol den, 1986) .

Presently |l aw suits involving groundwater
contami nation are in progress throughout the
United States. Growers that have been nopst
successful in defending their actions have had
records of |aboratory anal yses to determne the
need for fumigation. Many of these cases date back
to the late 1970's and early 1980's before
groundwat er contam nati on was known to be a
problem Therefore, it's possible that at sane
future date nurserymen could be sued for the use of
regi stered hazardous chenicals in the soil
envi ronnent even though they are presently legal.
These are very conplex issues. A lot of innocent
growers are being hurt in this sorting-out
process. W, therefore, need to be forewarned
about such issues and be taking sane steps now to
protect ourselves.

WHAT ARE OUR OPTI ONS?

The use of crop rotation and/or fallow has
controlled soilborne pests on a w de range of
crops. This practice is currently being used on a
nunber of agricultural crops as an effective
managenent tool. Tests are presently being
conducted by researchers at Oregon State
University to evaluate this as a nanagenent
practice in forest nurseries. This is a positive
step forward and needs to not only be encouraged
by the nurserymen, but they should actively be
involved in sane testing an their own.

There is a need to get away from
overkill, and to apply pesticides agai nst the
specific target organisms. This, of course,
requi res determ ning what those target organi snms
are and devel opi ng control measures specifically
agai nst those organisns. Mre research is
needed in this area.

Seed protection is another approach in
control ling seed and soil borne pests. Even if
soil treatments correct the problens in the soil,
they are frequently reintroduced on contam nated
seed. Cccasionally a nore severe problemis
created by planting fungus infected seed in a
relatively sterile soil environment. The beneficial
organi sms have been reproved fromthe soil, and
thus the fungus introduced on the seed has not hing
to keep it in check and frequently creates nore
loss than if the soil had not been sterilized.

The use of biological control agents is
anot her area whi ch has not been fully explored in
the forest nursery industry. There have been
several breakthroughs in the use of beneficial
fungi and bacteria for controlling soil borne
agricultural pests. These are applied either as
seed treatnments or soil amendnents (Cook &
Baker, 1983).

In the final analysis, alternatives to biocida
soi | fumigation wil probably involve a conbi nation of
the above practices. The exact conbination will
be determ ned by the nurseryman's uni que set of
conditions and needs. There are probably al so
ot her practices which nmay be beneficial, but have
not been fully evaluated or enunmerated at this
poi nt.

PRED CT1 VE BEVALUATI ONS

As was nentioned earlier, in order to avod
the "biocidal -overkil " approach we have to be able to sort
out the "good guys" fromthe "bad guys". Having
made that determnation we can then select the
correct weapon for the job. Below | have sel ected
the areas | believe we need to be concerned about
and discuss themin terms of our present know edge
and our future needs.

Soi | borne M croorgani sm Assay

In terns of predictive assays, we probably
have the greatest know edge about nematodes.
Prepl ant nemat ode assays have been used for
several decades to deternine soil treatnment needs
(Tayl or, 1971, Oostenbrink, 1972). Procedures are
nmore or |ess standardi zed and nany governnent as
well as private | aboratories routinely conduct
nemat ode assays for growers.



Routi ne assays for soil fungi (e.g. Fusarium
Pythium Fhi zoctonia, Phytophthora, etc.) appear to
still be in devel opmental stages, although the
technol ogy has been
avail abl e for several years. Several assays are
presently being used for agricultural crops,
but these too are |imted.

The precedent for use of soilborne assays in
forest nurseries was set several years ago. The
Canadi an Forest Service in British Col unbia
routinely anal yzes proposed sawi ng bl ocks for
soi | borne fungi. Since Methyl brom de-
chloropicrin is not registered for use in British
Col unmbi a, soil show ng high |l evels of Pythiumand
Fusarium are taken out of production and
al ternative sowi ng areas are sought. Popul ation
reduction is acconplished by bare fallow ng for
one year.

The Departnent of Natural Resources Nursery
in Aynpia, Washington uses a simlar technique to
determ ne need in proposed sow ng bl ocks
(Russel |, 1976). The registration of Methyl
br om de- chl oropi crin in Washi ngton provi des soil
fum gation of heavily infested soils as an
addi tional option.

Peni nsu-Lab was the first, and still is,
the only commercial |aboratory offering this
service to Pacific Northwest Nurserymnen.
Cooperative tests with Peninsu-Lab, Canadian
Forest Service, B.C., Department of Natural
Resources, Oynpia, Wa., U S. Forest Service,
Portland, O., and O egon State University,
Corvallis, O. has established the accuracy and
reproducability of these tests.

Two of the weak links in the present program
are an understandi ng of popul ati on dynam cs of
the fungi throughout the year, and an ability to
interpret the results in different situations. Qur
findings over the years have suggested that the
interpretation is best done on an individual
nursery basis, avoiding generalities between
nurseries. Unique conditions within a nursery
influence the anpbunt of dammge caused by a
certain population of soil fungi. The presence of
certain soilborne biological antagonists probably
play a major role in this variation. At the present
tine there is very little understanding of what these
organi sns are, and their inportance in the nursery
situation. A better understandi ng of these
beneficial organisms will enable us to inprove our
interpretation. Also with a better understanding
of these organisms, we may be able to reintroduce
theminto the soil

following treatnent to regain a nore bal anced
soi |l m croorgani sm popul ati on.

Seed Asaays

Anot her predictive tool which would be usefu
woul d be the assay of each seed | ot for seedborne
fungi . Pathogens such as Fusarium are frequently
found both externally and internally associated with
seeds, which in turn influences the anount of |oss
experi enced
by the nurserynen. If a seedlot is found to be
heavily contaninated with Fusarium and cannot be
cl eaned-up, |ess disease | oss nay be experienced by
planting into a nonfum gated soil rather than into
a sterilized environment. Al so a know edge of
whet her the fungus is internal or external wll
determ ne the efficacy of surface seed
di sinfection. Froma research standpoi nt we need
nore information regarding the affect of the
various fungi that are found on seed as well as
nore adequate means of treating the seed to
control these organisns.

Weed Surveys

This is sonmething the nurserynen can and
shoul d be doing routinely. Armed with the
know edge of weed species present in a particul ar
bl ock in the nursery, the nurserynen can then
nake a decision as to whether or not effective
herbicides are available for their control or
whet her a biocide treatment is necessary. Oten
judicious use of selective herbicides is |ess
costly than the soil fumigation.

Soil insect Surveys

Soil insects are not usually a najor problem
in forest nurseries. They do, however, occur on
occasi on and can be quite danagi ng. The Wite Gub
of the Tenlined June Beetle is a good exanpl e.
However, if proper surveys are conducted ahead
of time the |least costly control neasure can be
appl i ed.

ADVANTAGES

There are several advantages in using
predictive evaluations to determ ne the need for
soil fumigation. First it allows us to target
the organismto be controlled. W can then
sel ect a control neasure specific for



that organism If a pesticide is required, the
popul ation level will enable us to determ ne the
proper rate necessary for control. At the present
time we are aimng for 100% control, whereas proper
pest nmanagenent techni ques suggest that it is nost
beneficial to just bring the popul ati ons back
into balance with the beneficial mcroorgani sns
in the soil.

This type of an approach al so optinizes the
per acre cost for treatnment. In other words, the
nurseryman applies just the pesticide needed at
the proper rate to bring things back into bal ance,
whi ch enabl es himto produce the healthiest
seedling with a mnimuminput of expense.

Finally, this approach becones the
prescription which may sane day be required by
government regul ati on. The pest popul ati on has
been determ ned by field observati on and | aboratory
anal ysis, a pesticide and rate and/or managemnent
t echni que has been selected to minimze the effect
of the pest, optimze growth of the seedling, with
mnimal affect on the environment.

It may seem that we are a long way from
such an ideal situation. However, | believe we
are closer than many of us realize. Mich of the
technol ogy is already avail able and sinply needs to
be put together and tested at the field |level. |
believe this can be acconplished in a relatively
short time through the cooperative efforts of nurserynen,
researchers, and private industry. It is not
necessary for the nurseryman to wait until all

the answers have been provided at the research

| evel . Sane of these tests can be conducted at
the nursery level, and in fact, each nurseryman
will eventually have to conduct these tests at
their nurseries to deternine what will and will
not work.

M/ chal l enge, therefore, is to consider sane
of the options | have outlined, think of sane of
your own, take the initiative and act now rat her
than react when your nunber of options are nore
limted.
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