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Editorial . November 15, 1986

PDQ was started in 1980 to improve communication among
diagnostic plant pathologists. Judging from the continued
enthusiastic participation and our growing subscriber base, PDQ
is a success. The APS Diagnostics Committee, established 1986,
is one product of this improved communication. The Diagnostics
Committee uses PDQ to publish meeting minutes, agendas, and
special projects such as workshops and other events sponsored at
national and regional meetings.

This issue features a series of three short articles
coordinated by Molly Niedbalski Cline on control of root diseases
on ornamentals. The report of our first official Diagnostics
Committee meeting in Orlando is 1ncluded as is a current listing
of subscribers.

As we continue to work together to address preblems and
issues that concern us as diagnosticians, PDQ will continue to

play a useful role.
(Séncerely,ﬂ
/
///"r v fé g

Ethel M. Dutk
Editor




The Root of the Matter
Melly Niedbalski Cline, Ph.D.
Mallinckrodt, Inc. Specialty Ag Technology

St. Louis, MO

.All ornamentals - floriculture crops, foliage plants, bedding

plants, bulb crops, and nursery crops - are susceptible to one
or more soilborne fungi which are capable of causing damping-
off of seedlings, cutting rot, or stem, crown, and root rot of
established plants. These types of diseases are potentially
serious, particularly because they can be difficult to recognize
and diagnose the causal factor.

Entire seed flats of bedding annuals and perennials are often
lost to damping-off. Seedlings that do survive mild infection
are usually weak and nonproductive. Cutting rot will result in
failure of the propagule to root. Root rot frequently causes a
slow decline resulting in a less marketable plant due to quality
loss or reduction” in flowering. 1In severe cases, root rot can
even result in death of the plant.

Damping-off is usually associated with Rhizoctonia solani and/or
species of Pythium. Other fungi that occasiocnally cause damping-
off include Sclerctinia sclerotiorum, Sclerotium rolfsii, species
of Botrvtis, Fusarium, Phytoohthora, Cylindrocliadium and others.

The most common root-rotting fungi of established plants are
species of Pythium and Phvtophthora. Rhizoctonia solani,
Thielavioosis basicola, Sclerotium rolfsii, and species of
Fusarium and Cvlindrocladium can also cause root and stem rot ot
estabiished plants. Any one or more of these fungi can be
present in the soil and can be easily introduced into soilless
media. Each is dependent for spread on mechanical transfer of
mycelia, sclerotia, or resting spores in infested soil particles
{on flats, tools, pots, baskets, or on the end of the watering
hose) or infected plant tissue. The characteristic symptoms
producad by the major soilborne pathogens are given below.

SYMPTOMS

Damnping-0£ff

Damping-off can occur shortly after planting seed. It 1s a most
serious problem in commercial bedding plant production. When
seeds rot in the soil before germination or the new sprouts are
killed pefore reaching the soil surface, this is called pre-
emergent damping-off. Preemergent damping-cff results in a poor,
uneven stand, a condition that is often attributed to low seed
viability. Young seedlings can also be killed shortly after
emergence (postemergent damping-off). Infection results in a
water-soaked lesion at or below the soil line. The lesion
enlarges, girdling and con<tricting the stem, causing the seed-
ling to discolor, wilt sudaenly, collapse, and die. A tan, gray,
pink, cottony, or other type of mold may grow over affected
plant parts in moist weather. Woody seedlings often wilt and
remain upright (wirestem). Damping-off may be caused by a
variety of seed and soilborne fungi with Rhizoctonia solani

and Pvthium spp. being the most prevalent.




True damping-off may be confused with plant injury caused by &
insect feeding, excessive fertilization, high levels of soluble
salts, "drowning" in overly wet soil, desiccation in very dry

soil, and death of seedlings from excessive heat or cold, flue
fumes, or chemical toxicity. Correct diagnosis by laboratory
culturing is recommended in order to pursue proper control

measures.

Root Rot

All established plants (floriculture crops, foliage plants,
bulb crops, and nursery crops) are affected by one or more root
rots. Such plants may show a variety of above-ground symptoms.
They may be stunted or low in vigor, and they may grow slowly
or wilt easily on a warm day. The foliade of such plants may
turn yellow to brown and fall prematurely, starting with the
bottom or oldest leaves and moving up the plant until only the
youngest tuft of leaves remains. If severely affected, plants
eventually die when the roots can no longer supply sufficient
water and nutrients to the above~ground parts. The severity of
root rot depends upon the fungal pathogen, the susceptibility of
the host p»lant, and the soil conditions.

If a root rot is suspected, the plant should be carefully
removed, and its roots should be washed off and examined for
indications of rotting. A healthy plant has numerous white
roots that appear fibrous. A diseased plant's roots will show
various degrees of water-socaking and will usually be some shade
of brown or black.

Other pest problems that may have above-ground symptoms similar
to root rots' are stem and crown (foot} rots; Fusarium and
Verticillium wilts; bacterial soft rot or wilt; root-feeding by
nematodes and insects; a severe infestation of mites, -aphids,
or soft-bodied scales; and rots of bulbs, corms, rhizomes, or

tubers.

Above-ground symptoms similar tc those of root rot may also be
caused by such environmental factors as a lack or excess of
water, poor drainage, accumulated salts in the soil, insufficient
light or nitrogen, potbound roots, and a sudden change in the
environment (e.g., a cold draft, or a change in temperature,
lighting, or humidity). As in the category of damping-off,
correct diagnosis by laboratory culturing is recommended.

DISEASES AND PATHOGENS

Rhizoctonia Rots {Rhizoctonia solanl)

In its most severe form, this disease causes damping-off of
bedding plant seedlings and a firm basal {(or foot) rot of woody
and herbaceous cuttings. Under favorable conditions, it may
even produce a root rot of mature plants. Infection is favored




by an intermediate moisture range and warm to hot temperatures.
Plants infected with Rhizoctonia solani have sunken, well-defined,

reddish brown to dark brown lesions on the stem at or below the
soil line and on the rocots. Under moist conditions, the weblike
brown mycelial growth of the fungus can be seen coming from the
lesions and can even attack the foliage of the plant causing a
web blight such as is frequently seen on azalea.

Rhizoctonia solani is found in all natural soils. It can
survive indefinitely in the soil through saprophytic mycelial
growth or as hard, small (1/16- to 3/16-inch), round to egg-
shaped, brown to black bodies called sclerotia.

Pythium Rots (Pythium spp.)

Species of Pythium cause damping-off of bedding plant seedlings,
basal rot of cuttings, and root rots of established plants,
particularly herbaceous plants. Pythium root rot is favored by
cool, wet, poorly-drained soils and by overwatering. Pvthium
infects the younger, feeder roots and often advances into the
rest of the root system. Pythium infection results in a wet,
odorless rot. The roots later take on a light brown to black
coloration. The soft to slimy rotted outer portion of the root
(cortex) usually can be easily separated from the inner core
{stele}. 1If severe, the disease may move up into the lower
portion of the stem, which then becomes slimy and black.

Species of Pythium survive for several years in soil and plant
refuse as a saprophyte or as thick-walled resistant spores
{(chlamydospores or oospores).

Phytophthora Rots (Phvtophthora spp.)

Species of Phvtophthora are usually associated with roct rots on
estabiished woody plants but can be involved 1in damping-off and
a basal rot of cuttings of both herbaceous and woody plants..
Like Pythium, speclies of Phytophthora are water molds and are
favored by cool, wet, poorly drained soils. Phytephthora spp.
enter the root tips and cause a water-soaked, odorless, brown to
black rot very similar to Pythium root rot. In fact, because

of the similiarity, it may be necessary to send a diseased
specimen to a plant disease clinic where the pathogen can be
isolated through culturing and identified. Fortunately, Pythium
and Phytophthora root rots are controlled by the same treatments.

Species of Phytophthora survive in soil and plant debris as
cospores, chlamydospores, or as saprophytes.

Thielavicpsis Rots (Thielaviopsis basiceola)

This fungus, which does not have as large a host range as the
previous pathogens, is primarily a problem of established plants
and may attack both herbaceous and woody plants. The disease 1is
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not a problem in soil adjusted to a pH of 4.5 to 5.5. The fungus

infects the plant where the lateral roots emerge from the taproot.
The diseased area is very dry and soon turns a dark brown to black
because of the abundant production of chlamydospores by the fungus.

Thielaviopsis basicola survives in soil and plant debris as a
saprophyte or up to 10 years or more as thick-walled, resistant
black chlamydospores.

DISEASE MANAGEMENT

A disease management program for root rots should be based on

the concept that, in the final analysis, the source of plant
pathogens for "“root" diseases is the soil (including water and
nonliving organic matter). Disease management can be achieved

by integrating pathogen-free propagules with pathogen-free growing
media.

Purchase of seed, cuttings, propagules, and whole plants from
specialist propagators will increase the chances that they are
actually disease free. Following sound horticultural practices
after purchase of a top gquality propagule will help tc insure
maintenance of the plant in a vigorous growth state.

Pathogen-free growing medium is achieved by steam pasteurization
or chemical (soil fumigants or soil fungicides) treatment of the
medium which is known not to be pathogen free.  {Soil pasteuri-~
zation and soil fumigant procedures will not be further discussed
in this paper.) A strict sanitation program will help to prevent
recontamination of "sterile" growing medium. It will alsc help~
to prevent contamination of supposedly "sterile" soilless media.
Some points to consider in a sanitation program are as follows:

1. Sterilize all pots, containers, and potting benches.
In this list of materials are tools, flats, pots,
wire or plastic supports for plants, and watering
systems. Check your Extension recommendations for
appropriate disinfectants to be used in the green-

house.

2. Avoid recontaminating pasteurized, fumigated, or
fungicide-treated soil, and commercial soilless
mixes. Tools used in untreated soil should not be
used in treated soil unless they have been

disinfected.

3. The nozzles of watering hoses should not be stored
on surfaces where they can pick up soil particles
which could contain pathogens and later transfer
them to sterilized areas. Use tap water or deep
well water, which is usually free of fungal pathogens,
to water plants. Do not use water from drainage '
ponds, ditches, or other surface areas -- these areas




are often contaminated with rbot-rotting fungi
and other pests.

4, Avoid spreading soil from infested areas.
Carefully remove diseased plants from growing
areas and place them in a covered trash container.

Despite efforts to restrict these pathogens by soil pasteurization
and sanitation programs, root rot diseases continue to be rampant
in all segments of the ornamental industry. Pathogens can be
inadvertently introduced into the production areas by the constant
flow of pecple, equipment, water, seed, plant material, and soil
in and out of greenhouses and nurseries. It has therefore become
almost universal in the past decade to apply soil fungicides in

a reqular preventive maintenance program coupled with sanitation
and/or seil pasteurization practices in commercial ornamental
production. Pesticide manufacturers have been actively developing
s0il fungicides for commercial use over the past twenty years

and numerous products and formulations are currently offered
{Table 1).

The kev to using so0il fungicides effectively is first to identify
the problem. If a porticn of plants from a crop not treated with
a soil fungicide shows one or more of the symptoms which can be
induced by the soilborne pathogens as described previously in
this paper, then the problem must be correctly identified.

After identification of the causal organism, then the proper
fungicide(s) specific for the pathogen, can be applied as a
preventive measure to protect other unaffected plants in the
immediate area. If a soil fungicide is to be applied on a crop’
as a preventive measure, prior to any indication of disease
symptoms, then selection of the proper soil fungicide for that
crop should be dictated by consulting published information which
lists the soilborne fungi that attack that particular crop.

For example, it is known that Rhizoctonia fregquently attacks
azalea. A fungicide with activity against Rhizoctonia should be
selected. The common and trade names of suggested fungicides,
the formulations available, the pathogens they control, and the
manufacturer are given in Table 1.

After selection of the proper fungicide, success in using these
products will be dependent on following specified label recommend-
ations for rate (for crop, soil depth, and area to be treated),
frequency of application, and use pattern (drench, incorporation,
side-dressing, or broadcast, according to the specific fcrmula-
tion), given that the plant type to be treated is already on

the label. Representatives from the various pesticide manufacturers
are always willing to answer guestions regarding nuances of

product use. The user should not hesitate to contact the
manufacturer directly should additional information be required.

presented to University of Minnesota Horticulture Industries
Conference Minneapolis-St. Paul, MN January 30, 1985

.



Table 1. Seil Fungicides’Useiul in Controlling Damping-0ff, Cutting and Root Rots of COrnamentals

Common Name

Formulation({s)
Available

Trade Names

Manufacturer

Fungal Pathogens Controlled

Benomyl

Etridiazole

Etridiazole and
thiophanate-methyl

*%*Fenaminosul f
Fosetvl-al

Iprodioce

Metalaxyl

PCNB

Propamecarb/hydrochloride

Thicphanate-mechyl

WP

5 55
hida

(3]

- *Mobav has discontinued production of LESAN

*Registered

BENLATE

TRUBAN
TERRAZOLZ

BANRCT

LESAN

CHIPCC 25015

SUBDUE

TERRACLOR

BANOL

TOPSIN M

DuPent

Mallinckrodr -
Uniroyal’

Mallinckrodt

Mobhav

Rhone Paulenc

Rhone Poulenc

Ciba-Ceigy

Uniroyal

.NorAm

Pennwalce

Rhizegtania, Sclerotium,
Sclevorinia, Fusariusz,
Borrvytis, Thielaviopsis,

Cylindzocladiua (but not water

molds)

Water molds (Pvchium and

Rhizectonia, Thielavioosis,
Fusariur, Pvthium and

?hv:ogh:hora

Water molds fPyrhium and
. —_—

Phyvrephihora)

i¥Ltepniiora

water meids (Pyghius and
Phytephthera)
—orsapnthora

Botrveis and Rhizocronta

water molds (Pvthium and

Phytophthora)

Rhizocionia, Sclerocinia,
Sclerocium, Botrytis and
other sclerotia-forning fungi

Water molds (Pythium and

Phytophthara)

Rhizoctonia, Sclerorinia,
Borryris, Fusarium,
Thielaviocpsis and Cvlindrocladivm
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BEHAVIOR OF SOIL FUNGICIDES IN GROWING MEDIAl

C. E. Bardsley?
Mallinckrodt, Inc.
St. Louis, Missouri

FOREWORD

Despite the broad implications in the title, the main
objective is to focus on the systems created when a soil-applied
fungicide is used. Further, while there are many biological
interactions possible, depending on the target and non-target
organisms present, these will not be considered here. Instead,
the main concern will be with physical behavior of fungicide
molecules in the solid-air-water complex of the growing media
with only minimal consideration of the chemical factors.

THE GROWING MEDIA

Today's commercial horticulture is largely practiced using
"soilless" media and little natural mineral soil. As a
consequence, classical knowledge of soil physical chemistry is
not directly applicable and must be adapted as necessary. Two
major points of dissimilarity are important to recognize: first,
clay and humus colloids which constitute the surface-active
fractions of natural soils are virtually non-existent 1in
peat-perlite and similar media: and, second, the void volume is
greatly exaggerated as to quantity, size, and shape in bark,
peat, sand and similar media. Thus, both the surface chemistry
and the hydraulic physics of these non-mineral soils challenge
our understanding.

Fonteno, et al (3), working with three growing media,
showed a relationship of about 20% solids, 30% air space
(macropores), and 50% water retentive voids (micropores). They

demonstrated that water held in about 15 to 20% of the volume
could be considered easily available to plants and about 18%
would be unavailable to plants. This gives a rather clear
picture of what the volume relations in such media are like, see
Figure 1.

A somewhat different perspective of the solid to void
relation is shown in Figure 2. This depicts a large channel or
macropore, drained of all water except the films on the particles
and the smaller pores full of water:; both held by tension against
draining by gravity. Thus, we recognize a relation of water

1 presented at the 9th Annual Georgia Commercial Flower and
Plant Growers Short Course, July 18, 1982, Atlanta, GA.

2 chemical Division, Specialty Agriculture Research and
Development
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retained in the small voids and capillaries while the large
plumbing, though allowing water transport, accommodates soil
gases.

STATIC AND MOBILE WATER

When water penetrates a soil, it moves relatively rapidly
down large pores and much more slowly intc small pores. However,
after initial wetting and downward movement stops, the small
pores (micropores) effectively pull the free water into tortuous
side pockets and capillaries. The force with which the first
molecular layer of water is held on a solid surface by adhesion
is about 150,000 lb./inch2. Succeeding layers are held with
increasingly weaker cohesive forces. At about 225 1b./inch 2,
a plant root can begin to use the retained water. This tension
is contributed to by dissolved substances in the water as osmotic
pressure. In reality, plants do not put on growth if their
energy is being expanded to use water held by combined tensions
or pressures of over 7 atmospheres or about 100 lb./inchz'(7).

When the temperature and moisture deficit of the air permit,
evaporation of water takes place. In essence, a "wick" effect
causes an upward flow as molecules vaporize and are replaced from
the films and capillaries (6). Too, water into the rocts with
resultant water movement in the soil (2). Therefore, when
leaching or evapo-transpiration are in effect the water in the
so0il is physically flowing. When flow stops the water becomes
static, much like a stagnant pool, and movement of dissolved
substances (solute) 1is by diffusion (random thermal molecular
motion).

VAPOR PHASE RELATIONS

Molecules move 10,000 to 30,000 times as readily through air
as through water (4). Even relatively low vapor pressure
compounds vaporize and diffuse in soil air which is at 100%
humidity. Diffusing upward and reaching the soil surface, the
molecules escape to the atmosphere where subsequent degradation
by ultra-vioclet light or ultimately by the ionosphere become the
chief modes of loss of low-solubility pesticides from soil.

As a rule, during high temperature weather with air movement
induced by ventilation, plants and soils in a greenhouse- lose
0.2-inches or more water by evapo—transpiration. This is equal
to 10% of the volume of a 2-inch deep bedding plant bed. Other
relations can be readily discerned.

Despite some loss of active ingredient, thorough distribution
of low-solubility fungicides is very dependent on diffusion
through air spaces.
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INCORPORATED FUNGICIDES

Due to the relatively small amount of fungicide needed to
control the pathogens and the risk of phytotoxicity from direct
root contact, the material used for incorporation should be
lightly loaded, as a 5% granule or a low concentration powder,
probably diluted with tale or clay. A cubic yard of most
soilless media weighs from 350 to 800 1b and the amount of a
granular fungicide needed to control pythium, etc. is from 1/4
to 1/2 1b. Due to size constraints, with uniform distribution
there would be 5 to 10 granules per cubic inch with each 1 mm3
granule affecting a volume equal to 1650 to 3300 mmS3. Thus,
until the fungicide has left the granule by molecular diffusion
through water and air, there is a concentration gradient from the
granule out which may be injurious upon direct contact with a
growing root. This is one reason why only small quantities of
active ingredient are needed when fungicides are incorporated.

The granule is porous and during manufacture, the fungicide
is sorbed onto the surface and into "bling" pores. Unless the
granule is thoroughly wetted, active fungicide trapped in pores
may truly be in slow-release form because of the energy required
for the vapor phase to enter the liquid phase. Too, because of
the hydrophobic nature of the fungicide, adsorption forces, and
the probable crystalline nature of the sorbed fungicide, solution
of active ingredient is a relatively slow process via molecular
diffusion (4). The net result is an expected increase in
longevity.

SURFACE~APPLIED FUNGICIDES

Commonly, wettable powder fungicides are suspended in water
and constantly agitated. An amount of this agueous suspension
is applied to the soil surface in sufficient guantity to leach to
the bottom of the depth involved. Then additional water is
usually used to further move the dissolved and particulate
fungicide into the so0il mass. An emulsifiable concentrate is
used in a similar manner but, the fungicide is finely divided in
liquid globules, like o0il in vinegar, only it is dissolved in
organic solvent dispersed in water.

In both powders and emulsions there are wetting agents which
enhance distribution of the mixtures over the surface and into
the matrix of the soil medium. In systems that are high in-air
space, the mixtures move down by mass flow. After drainage
stops, the finer pores and capillaries pull the liquid into the
matrix. However, if the water holding pores are already full or
near field capacity prior to fungicide application a period of
time during which evaporation and/or transpiration proceeds must
be allowed in order for the fungicide to distribute into the fine
pores. If the soil stays wet and more water is added, the
fungicide is physically flushed through the large plumbing.



-12-

Thus, vastly different distribution patterns can obtain depending
on the moisture content of the soil when "drenched" ‘and the
conditions prevailing for moisture loss to evapo-transpiration
together with water frequency and rate of application.

FUNGICIDE ACTIVITY

As with most chemicals, fungicides have certain parts of the
molecule that are reactive with or attracted to organic surfaces
such as peat, humic acid, fulvic acid, or corky cambium materials
of bark. In general, the more hydrophobic parts of the fungicide
sorb on the organic surfaces. ©On mineral surfaces, water is very
competitive for sorption sites, so the net effect is most organic
molecules are associated with organic soil constituents. 1In
the sorbed or semi-crystalline phase the concentration in water
is dependent on the solutility product and thermal molecular
motion to move to low concentration areas (Figure 3). Even if
the amount of active ingredient is less than the solubility
product, it is a fact that equilibrium 1is much slower to be
accomplished than for a more scluble material. As evidence of
this Hartley (4) pointed out that a simazine crystal in a volume
of static water, exceeding the solubility product (5 ppm), would
require about 30 hours to become evenly distributed by molecular
diffusion while a soluble salt c¢rystal would require only
seconds.

In addition to molecular diffusion there is mass flow of soil
ligquid, either toward the surface due to wicking caused by
evaporation, moisture tension deficits caused by transpiration,
or leaching, caused by water additions saturating the air spaces
(macropores) . Thus, the fungicide has a degree of mobility in
relation to the conditions in the soil-plant system which allow
it to function by preventing or stopping pathogen activity at the
root surface (Figure 4).

SUMMARY

A soil-applied fungicide will be distributed more or 1less
effectively throughout a growing medium depending on:

1. the architecture of the soil, including sizes and amounts
of water-retentive voids and air spaces. :

2. the nature of the solid phase surfaces with organic
substrates being especially attractive adsorption sites
for organic fungicides.

3. the water content of the soil immediately preceeding and,
for some extended period, following fungicide drench
application; since effective distribution may depend on
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tension forces within the matrix and diffusion in wvapor
form for thorough distribution.

4. the moisture content of the soil being initially high
when fungicides are incorporated to ensure thorough
granule wetting followed by an extended period of
non-irrigation to allow diffusion of fungicide from the
high to the low concentration zones.
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Fungicides for Root Rot Control - Today and Tomorrow 1

C. E. Bardsley-a

Root rot control is equally important. for established plants,
seedlings, and cuttings during Propagation. Most of the soil-
borne pathogens are fungi including particularly pestiferous
species of the genera: Pythium, Phytophthora, Rhizoctonia,
Sclerotium, Thielaviopsis, and Sclerotinia. There are several
more genera which cause infection less frequently.

For many years the chief means of preventing these diseases jin-
cluded soil sterilization and seed disinfection. These techniques
are still practiced although, the use of so-called soilless media
and soil-applied fungicides is becoming almost universal in com-
mercial horticulture. '

During the last twenty vears, it has been "accepted as common
practice to drench fungicides into the soil using saturation as
the criterion for sufficiency. This point is easier to discern
with pots or raised beds than with ground keds. In horticultural
circles a combination of fungicides was commonly used for drench
applications. First, Dexon anpd Terraclor and later Truban and
Benlate. To meet an obvious market ana need, Mallinckrodt in-

troduced a pre-mixed combination as BANROT (R}, containing a ratio
of two active ingredients arrived at after considerable research.

Until recently most soil fungicides used for drenching have been
either wettable powders, which require tank agitation, or emul-
sifiable concentrates, which are less subject to density gradients
in water. Results from use of the drenches has been very success-
ful, particularly where porous potting medium, not subject to
compaction and easily drained, is used. An important feature of

a good soil-applied fungicide is low water solubility and thus,
low leaching losses. Because most fungicide molecules are weakly
charged, adsorption is primarily by physical forces angd competi-
tion with water on soil surfaces is worth consideration: a soil
should be reasonably dry prior to drenching if permeation at or
near the surface is desired. Figure 1, depicts the tailing out

of the drenched fungicide with depth and the effect of successive
water increments on the moving front. Obviously, a highly soluble
fungicide would move through more rapidly and, possibly, more
thoroughly. However, highly soluble products regquire extremely
skillful application.

i’Presented to the Alabama Greenhouse & Nursery Seminar, Mobile,
Alabama, June 18, 1983.

Z"Manalgc-:‘r, Specialty Agriculture Technology, Mallinckrodt, Inc.,
St. Louis, MO 63147.




In contrast to the drench technique, granular fungicide can be
effectively incorporated throughout the potting medium where

blending equipment is available. As shown in Figure 2., the
granules are point sources for release of the active ingredient
throughout a "sphere of activity". Thus, the probability of

thorough permeation of the soil volume and root zone is greatly
increased with use of incorporated granules.

In order to address the subject of fungicides for tomorrow, it

i1s important that we understand how the drenched and incorporated
products are likely to function in different watering regimes.

To 1llustrate why this may be important, some data on the vapor
pressure of water at 15°C are plotted for water:clay molar ratios
ranging from 12:1 to 4:1. These values were obtained from the

work of Gruner, as quoted by Weyl 3. The fact that the vapor
pressure of water goes down as the film on a sclid surface be-
comes thinner is logical since the molecules are more rigidly
oriented. Truly oriented water is found in ice crystals. Fungi-
cides are present at relatively low concentrations in soil water.
Thus, the vapor pressure of water is of more importance in distri-
buting the contained fungicide to areas of low concentration than
the vapor pressure of the fungicide alone. This phenomenon is of
RO consequence when the soil is saturated and net water movement is
down, but comes into play when moisture content is between field
Capacity and the hygroscopic ccefficient; the zone where there 1s no
free movement of liquid water.

Suffice to say, incorporated granules serving as multiple sites of
concentrated fungicide are much less affected by the vagaries of
watering than is the case with fungicide at the leading edge of a
drenching front. For, this reason we at Mallinckrodt are working
Oon a granular-type BANROT for those growers who desire such a
product. We have found considerable flexibility in the utiliza-
tion of TRUBAN 5.G in that granules are readily adapted to side-
dress applications for field-grown nursery stock and to broadcast-
ing followed by harrowing much as one incorporates some herbicides.
These uses are in addition to the prime use as an additive to
potting media. It is anticipated granular BANROT will be used
similarly but, effectively control a broader spectrum of pathogens.

TRUBAN Flowable has recently been introduced as a particularly use-
ful formulation for drenching. It is a dustless, finely divided
suspension which provides excellent disease control and safety in
use. Work will continue toward developing combination products
which have broad spectrum disease control, greater efficacy, less
phytotoxicity, and more fool-proof attributes. We will also bring
to market specific fungicides when the need and the product (and

é"Weyl, W. A, 1953. Wetting of solids as influenced by the pola;i—
zability of surface ions. p.147-184. In R. Gomer and C. H. Sm%th
(ed.) Structure and properties of solid surfaces. The University

of Chicago Press, Chicago.
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the stars and the planets) converge. Any company prefers to

replace their product themselves.

Mallinckrodt is no exception.

TRUBAN 5.G and TRUBAN Flowable have brought benefits in added
versatility and efficacy to utilization of an established soil

fungicide.

L1QUID ADDITIONS
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Report of Diagnostics Committee - 1986 APS National Meeting

A - Terms. Here is a list of our committee members and the date

their terms expire, in parenthesis. This expiration date was
chosen by lottery. TIf you were not present at the committee
meeting, your lottery was picked by E. Dutky. This
staggering allows vacancies each year, for each chair to
fill.

Ethel M. Dutky (88) (Chair 86-87) Bala Krishna Rao (88)
Marilyn Dykstra (88) Charles R. Semer IV (87)
Cheryl Kaiser (87) Gail E. Ruhl (89)
Seong Hwan Kim (89) Timothy E. Tidwell (89)
Stephen Nameth (89) (Chair 88-89) ~ Rina Varma (87)
John J. McRitchie (89) (Chair 87-88) Robert Wick (88)
*Sally Miller (89) Susan Woodhead (87})

* (replaces Bryan Delp) Richard T. Wukasch (88)

Jacqueline Mullen (89)
Luellen Pierce (87)

High points of the meeting. (For a chronological recitation
see attached minutes sent only to committee members)

1) Long-term project. Creation of a Manual of Procedures for
Identification of Plant Pathogens. Dr. Seong Hwan Kim leads
this subcommittee. Members are: Charles Semer IV, John J.
McRitchie, Mary Ann Hansen, Rick Wukasch, Jill Pokorny, Larry
Barnes, Jacqueline Mullen, Stephen Nameth, Gary Simone, Susan
Rosenbrock. Other APS members who are anxious to help with
this project, please contact Dr. Kim. Rhizoctonia spp. was
selected as the first pathogen to use.

2) Activities to be sponsored by the Diagnostics Committee at
1987 APS National Meeting in Cincinnati, Ohio. :

a. Two or three-day workshop on Identification of
Phytophthora species. Steve Nameth and Robert Wick
coordinating. Dr. Mannon E. Gallegly providing expert
instruction. Laboratory facilities at Ohio State University,
Columbus. Registration strictly limited. To be held
immediately prior to the APS meeting.

b. Workshop/Demonstration on Quick Tests for
Identification of Plant Pathogens, to be held during the
meeting. Pre~registration required and limited in number.
Sally Miller coordinating. _

c. A social and slide sharing session for diagnosticians/
teachers/extension. Duration 3-4 hours during the meeting,
preferably in the evening. Steve Nameth and Rick Wukasch
coordinating.
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3) Ideas for Diagnostics Committee-sponsored activities for
1988 San Diego meeting.

a. Teach-in or workshop/demonstration on Identification of
Insect/Mite Incited Symptoms on Plants. Dennis Mayhew
coordinating.

b. Hands-on Workshop on Identification of Fusarium.
c. Discussion session on Private Practice.

4) Award for Gail E. Ruhl. The committee presented Gail with
a certificate expressing our appreciation for her outstanding
leadership, as we voted to do in 1985 at Reno.

5) Election of Chair and Chair-Elect. John J. McRitchie (FL)
is chair for 1987-88, presiding at the Cincinnati meeting.
Steve Nameth (OH) is chair-elect in 87-88 and chair presiding
in San Diego '88.

6) Bylaws. E. Dutky distributed a start on bylaws and we
decided not to spend time discussing them, but rather let
E. Dutky appoint a subcommittee and report back in 1987 when
we can vote on them.

7) PDQ status report. Gail Ruhl, Managing Editor, reported
that PDQ is solvent and thriving. (see attachment)
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PLANT DIAGNOSTICIAN'S QUARTERLY (P.D.Q.)
1986 Financial Report

Submitted by Gail E. Ruhl
Assistant Editor

August 10, 1986

1986

Total Subscribers: 140
United States - 114
Canada - 17
United Kingdom - 2
West Africa- 1
South Africa- 1
Costa Rica - 3
Samoa, S.P. - 1
Germany - 1

Total Subscription Income: $1,520.00

March and June postage: $233.18
March and June printing: $186.30

1986 Balance: $1,100.52

Charge Policies:
Back issues in stock - $2.50 each - USA/Canada
- $2.50 + airmail postage - Foreign

Back issues or articles
not in stock - .05/pg. xerox chg. + postage cost

Yearly Subscription Fee - $10.00
Yearly Overseas Airmail Subscription Fee - $25.00



Wanted For Laboratory Research

Cultures of Rhizoctonia sp. from woody or herbaceous ornamentals

with symptoms of web-blight or foliar leaf spots. USDA permit for
interstate movement of plant pathogens available. T. Frisina
Dept. of Plant Pathology North Carolina State Univ., Box 7616

Raleigh , N.C. 27695-7616.
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Diseases of Floral Crops - edited by D. L. Strider, North
Carolina State University. Reviewed by Robert Aycock

These volumes bring together detailed scientific
information on diseases of the more important floral crops,
. prepared by the most qualified experts in the field whose writing
is based on their own personal, professional and research
experience. The information is current and, as indicated by the
editor, ought to be useful not only for plant pathologists and
students but for today's grower as well.

These two volumes are organized in a very practical way.
Many of the most common problems are discussed first. This
section is followed by a general consideration of control
measures and practices and how they may interact or influence
each other. Detailed information is then provided on a host of
highly specialized crops.

A detailed glossary will aid even the novice in
understanding the material presented.

The compilation will £1ill a real need in an expanded
industry. The material has been put together thoughtfully and is
based upon years of research and educational experience. It is
therefore personally gratifying for me to be able to endorse it
for your use and study.

The two volume set is available from Praeger Publishing
Co., 521 Fifth Avenue, New York, NY 10175. The cost of the two
volumes is $140, prepaid. '



s you aireadv knew, accurate
diagnosis is the first step

toward effective pest control.

Yet, with much of the research in-
formatian regarding turfgrass culture
scattered throughout thousands of
publications, accurate diagnosis be-
comes difficult.

Fortunately, Shurtleff. Fermanian,
and Randell now offer you a salution
to this difficuity-—CONTROLLING
TURFGRASS PESTS. This single
volume c¢ontains both the technical
and practical information your stu-
dents wili need for decision making
and daily operaticn in all areas of
turfgrass culture and management.

Current state of the
science—and art—of turfgrass
pest management. ..

A solid text/reference for under-
graduate and graduate level students,
CONTROLLING TURFGRASS
PESTS stresses diagnosis, plus the
fundamental biology and controf of
turfgrass weeds, insects and other
animal pests. and diseases.

Students learn:

1 how to identify turfgrass pests

A where and why they occur

4 the damage they cause

4 pest life cycles

¥ contral measures which minimize
damage

An excellent chapter on integrated
pest control blends the various strate-
gies and general turfgrass mainte-
nance practices into & unified whele.

And. detailed keys plus many illustra-
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tions. photoaraphs and color plates
make positive pest diagnosis as sim-
ple as possible.

...in an easy-to-use format

An extensive index and a glossary
of terms allow your students to find
information quickly.

Additionally, all major chapters
conclude with general reference list-
ings. for those who wish to study spe-
cific topics in more detail.

Taking control of turfgrass pests
has never been easier...

.. .thanks to Shurtleff. Fermanian
and Randel!. If you've been searching
for a text that concentrates cn diagno-
sis and control of turfgrass pests. look
no further. Request your examination
copy of CONTROLLING TURF-
GRASS PESTS by returning the en-
closed reply card today!

Contents

{Abbreviated)

Preface. 1. Introduction. 2. Main-
tenance of Turfgrasses. 3. Biology
and Control of Weeds in Turfgrasses.
4. Biolegy and Control of insects
and Related Pests in Turfgrasses.

5. Biclogy and Control of Diseases in
Turfgrasses. 6. Application Equip-
ment and Calibration. 7. Integrated
Pest Management. 8. Appendix.
Pub. date January 1987. 464 pp..
cloth (R10174). Examination copies
available October 1986.

2R

N

GRASS PESTS

Malcolm C. Shurtleff
Thomas W. Fermanian
Roscoe Randell

All of the University of lllinois

INTERESTED? To request your
examinaticn copy for adoption
consideration, simply complete the
enclosed reply card, aifix a stamp. and
mail today!

IF THE REPLY CARD IS MISSING.
please put your request in writing to:
Prentice-Hall, College Operations Dept..
Englewood Cliffs. MJ 07632,

IN CANADA; Please write to Carl
Henderson, Prentice-Hall Canada. 1870
Birchmount Road. Scarborough. Ontario.
MIP 247,

INTERNATIONAL ORDERS: Please
contact your local PHI representative, or
write to Prentice-Hall International.
Englewood Cliffs, MJ 07632 USA.

Prices are slightly Righer outside the (S
and subject o change without notice.

ﬁlN A RUSH?

O5AL TOLL FREE —(800) 526-0485
S Dunng Jur Sunneil hourt 3 00 AM-4 30 PMIESTE
3 cre el oafLt alnE m N

B PEEIRE S T




POSITION ANNOUNCEMENT

LONGWOQD GARDENS
P.0. Box 501

TITLE: Pesticide Applicator Kennett Square, PA
19348-0501
DEPARTMENT: Horticulture .

DUTIES AND RESPONSIBILITIES:

Responsible for garden-wide application of pesticides as
determined by the Integrated Pest Manager. Under the super-
vision of the Integratsd Pest Manager, this individual will scout
for plant pests, assist with the development of control strate-
gies and teach the principles of pest management to employees and

students.

During "off season” months, the Pesticide Applicator will assist
with record keeping, inventorying chemicals, and planning for the
coming season. In addition, this person may be required to assist
with greenhouse pest control and pesticide application.

QUALIFICATIONS:

A practical, working knowledge of pest identification, plant pest
symptoms and control procedures is required for this position.

A B.S. degree with an emphasis in Entomology or Plant Pathology

is preferred. The individual must have the ability to teach class-
room ané field pest management courses; a pesticide applicator’'s
license; a minimum of three yeaxrs' practical experience applying
pesticides and/or scouting; and the ability to operate a wide

range of pesticide application eguipment.

STARTING DATE: March 1, 1987
DEADLINE FCR APPLICATION: December 1, 1986
CONTACT: Submit resume and 3 letters of
reference to:
‘ Donald R. Buma
&¢M3-'1021 -2 oD -
820 &7 Horticulture Department

BY: /9' Skrw%ﬁﬂf C:2L~<y2;%~q, By

Ezfj?%gghéFirStini’ Horticulture F.E. Roberts
H?au&; partmen L Director
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CRrROP GENETICS INTERNATIONAL N.V.
7170 STANDARD DRIVE
HANOVER, MARYLAND 21076-1334 USA

{301) 796-4633
(301] 621-2900
TELEFAX {301) 796-1104

POSITIONS AVAILABLE

Jtop Genetics International is seeking energetic, innovative
regearch scientists and research technicians to join It's microblal
agchemical program. The successful candidates will join a
multidisciplinary tram developing an exciting, novel micruvbial
technology for "in planta™ production of agricultural chemicals.
€Gl is located in the Washlngton, D.C. - Raltimore, MD corridor,
near the major rescarch, educatlonal, cultural, and recreational
resources of the Chesapeake Day area.

Epidemiolegist/Microblal_Ecoipulst. Develops enumeration amd
monitoring techniquen for viable microbial cells in various
environmental substrates and applies of these technigues to
populatlion studieca In the greenhouse and the Eleld. Th.D. in
Plant Pathology or a related fleld. Previous experience wlth
epiphytic, endophytlic or rhizosphere bacteria is desirable, but
not necessary.

Eleld Plaant Patholoyist. Coordinates, implements, and monitors
field trlals. The Individual witl be responaible for

cooperating-grower relations and will assist In microbtial
ecology and epldemlology stuties. Poaition requires tegular
travel within Maryiand and Jimlited out of state
responsihilitica. Ph.D., In Plant Patholoygy with fleld
experience required.

Associate/Assistant_Plant_Pathologlst. Conducts screening program
to elucidate varietal responses to specifjc microbes an??
characterizes population dynamics. Individual will also asszist
in a disease—Indexing program in sugarcane, M.S. or R.5. in
Piant Patholojy with experience in plant-microbe interactions
and disease diagnosis.

Research Technicians. Provide technical support Lo programs in
microbial ecoloyy, cpldemiology, environmental [ate and fleld
research, BD.S5. In blological or agricultural scliences,
Previous experience with bactecria, fungi and/or plants is
hlghly desirable,

All positlons are available [mmediately. Submit resume and names
of three referencen to:

Dr. Stanley J. Kostka

Crop Genctics International
7170 Stanlard Drive
Hanover, MD 21076

An equal opportunity employer
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American
Type Culture
Collection

12301 PARKLAWN DRIVE - ROCKVILLE. MARYLAND 20852-1776 USA (301 881-2600 - TELEX: ATCCROVE 808-768

NEWS RELEASE For immediate release
Contact: Doug Drabkowski

ATCC Workshop Schedule, February - June, 1987

The American Type Culture Collection will be offering the
following workshops at its Rockville, Maryland facilities:

—> February 11-13, 1987: FREEZING & FREEZE-DRYING OF MICROORGANISMS

March 16-20, 1987:° RECOMBINANT DNA
April 10-11, 1987: ACANTHAMOEBA AND NAEGLERIA INFECTIONS:
A CLINICAL LABORATORY WORKSHOP
—=> April 23-24, 1987: GAS CHROMATOGRAPHIC ANALYSIS OF CELLULAR
FATTY ACIDS FOR BACTERIAL IDENTIFICATION
April 27-28, 1987: BIOTECHNOLOGY PATENT CONFERENCE
May 19-22, 1987: FREEZING AND QUALITY CONTROL:

CELL CULTURES AND HYBRIDOMAS

June 25-26, 1987: _CLINICAL ANAEROBIC BACTERIOLOGY

For more information on ATCC's workshop series, contact Doug
Drabkowski, Workshop Coordinator, American Type Culture
Collection, 12301 Parklawn Drive, Rockville, Maryland 20852, USA;
telephone 201-231-5566.

{see following pages for description of each wWorkshop)

AFFILIATED ORGAMITATIONS
AMERICAN ASSOCIATION OF IMMUNCLOGISTS AMERICAN INSTITUTE OF BIOLOGICAL SCENCES AMERICAN PHYTORATHOLOGICAL SOCIETY - AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS
AMERICAN SOCIETY FOR CELL BIOLOGY  AMERICAN SCCIETY FOR MICROBIOLOGY  AMERICAN SOCIETY OF PARASITOLOGISTS AWERICAN SOCIETY OF ZOOLOGISTS
AMERICAN SOCIETY OF TROPICAL MEDICINE AND HYGIENE CANADIAN FEDERATION OF BIOLOGICAL SOCIETIES GENETICS SOCIETY OF AMERICA - INFECTIOUS DISEASES SOCIETY OF AMERICA
MYCOULOGICAL SOCIC™ ne auEMCA  NATIONAL RESEARCH OOUNCIL-RATIONA! &°4ncuy OF SCIENCES SOCIETY OF PROTOZOOLOGISTS - TISUE CULTURE ASSCCIATION
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American
Type Culture
Collection

12301 PARKLAWN DRIVE - ROCKVILLE, MARYLAND 20852-1775 USA - (301) 881-2600 - TELEX: ATCCACVE 908-768

NEWS RELEASE For immediate release
Contact: Doug Prabkowski

FREEZING & FREEZE-DRYING OF MICROORGANISMS

February 11-13, 1987

A two and one-half day, hands-on workshop for scientists and
technical personnel in the fields of bactericlogy, mycology,
protistology and virology who need reliable methods of culture
preservation.

The laboratory portion is designed to provide experience
with several ATCC methods for freezing and freeze-drying,
including preparation of the cells, freezing and freeze-drying,
torch sealing, rehydration and subculturing.

Lecture topics include cellular responses to ice crystal
formation, changes in isotonicity of the cellular environment,
rates of cooling, latent heat of fusion, sublimation dynamics,
collapse, meltback, factors affecting the viability of frozen and
freeze-dried micrcorganisms, importance of residual moisture and
methods for determining residual moisture, cryoprotectants and
other additives, and shelf life prediction.

In presenting the methodeclecgies used, the benefits and
drawbacks of each method are discussed, as well as optimum
storage, rehydration and thawing conditions.

CEU credits - 1.63

For more information on any ATCC workshop, contact Doug
Drabkowski, Workshop Coordinator, American Type Culture
Collection, 12301 Parklawn Drive, Rockville, Maryland 20832, USA;
telephone 301-231-5566,

AFFILIATED ORGANLZATIONS

AMERICAN ASSOCIATION OF IMMUNCLOGISTS  AMERICAN (NSTITUTE OF BXOLOGICAL SCIENCES AMERICAN PHYTOPATHOLOGICAL SOCIETY AMERICAN SOCTETY OF BIOLOGICAL CHEMISTS

AMERICAN SOCIETY FOR CELL BIOLOGY  AMERICAN SOCIETY FOR MICROBIOLOGY  AMERICAN SOCIETY OF PARASITOLOGISTS  AMERICAN SOCIETY OF 2O0CROGISTS
e L L ek e aah P £ 1 b N P AT A B e Lt R ARt A ALl CETVET ARG A DN W R R S ET R e g Eet L, e A e AP CTHH I THOEASES SYYUHETY (Y AMEERNCA
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THE PRESERVATION ANC DISTRIBUTION OF REFERENCE CULTURES
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American
Type Culture
Collection

12301 PARKLAWN DRIVE ROCKVILLE. MARYLAND 20852-1776 USA - (301) 881-2600 - TELEX: ATCCROVE 008-768

RELEAGSE ‘ For immediate release
Contact: Doug Drabkowski

GAS CHROMATOCRAPHiC ANALYSIS OF CELLULAR FATTY ACIDS
FOR BACTERIAL IDENTIFICATION

April 23-24, 1987

A two-day, laboratory-intensive workshop designed to
familiarize the participant with fatty acid preparation from
whole bacterial cells and the GLC analysis of these derivatives.

Topics to be covered include: chemotaxcnomy of
microorganisms; methodology for GLC analysis of bacterial
cellular fatty acids; computer identification of microorganisms
by cellular fatty acid composition; preparation of bacterial
fatty acid methyl esters (FAME); ancillary GLC techniques useful
for identification; GLC analysis of hydrogenated and/or
acetvlated FAME. :

CEU application in progress

For more information on any ATCC workshop, contact Doug
Drabkowski, Workshop Coordinator. American Type Culture
Collection, 12301 Parklawn Drive, Rockville, Maryland 20852, USA;
telephone 301-231-5566,

AFFILIATED ORQANLIATIONS
AMERICAN ASSOCUATION OF IMMUNCRLOGISTS AMERICAN INSTITUTE OF BIOLOGICAL SCIENCES AMERICAN PHYTOPATHOLOGICAL SOCETY AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS
AMERICAN SOCIETY FOR CELL BIOLOGY  AMERICAN SOCIETY FOR MICROBIGLOGY  AMERICAN SOCIETY OF PARASITOLOGISTS - AMERIGAN SOCIETY OF ZOOLOGISTS
AMERICAN SOCIETY OF TROPCAL MEDICINE AND HYGIENE CANADIAN FEDERATION OF BIOLOGICAL SOCIETIES GENETICS SOCIETY OF AMERICA - INFECTIOUS DISEASES SOCIETY OF AMERCA
MYCOLOGICAL SOCIFTY 6 aUERICA  NATIONAL RESEARCH COUNCIL-NATIONA! A~ sncisy OF SCIENCES - SOCIETY OF PROTOZOOLOGISTS TS I CULTURE ASSOCIATION
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APS PRESS

Pubilications of The American Phytopathological Society

November 7, 1986

Dr. Ethel M. Dutky
Univ. of Maryland

Dept. of Botany

College Park, MD 20742

Dear Dr. Dutky:

APS Press has received many inquiries during the past two years regarding
development of video cassettes. At the meeting in Orlando, a subcommittee
was appeinted to look into the possibility for APS Press involvement in this
area. In addition to answering the enclosed questionnaire and forwarding
the names of interested people or groups, we would appreciate any comments
you have on this topic.

Please return the questionnaire no later than December 31, 1986 to Miles
Wimer at APS Headquarters. Thank you for your time and interest.

Sincerely,

(%’nw &ﬂﬂk

A. R. Chase
APS Press
Chairman, Subcommittee on Videos

AC:rk

Enc.

EDITORIAL AND BUSINESS OFFICE
3340 Pilot Knob Road. St. Paul, MN 55121, US.A. ®612/454-7250
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QUESTIONNAIRE ON VIDEO CASSETTE INTEREST

Return to APS Headquarters by December 31, 1986; Attn: Miles Wimer
3340 Pilot Knob Road, St. Paul, MN 55121

Do you currently have any video cassettes which deal with plant
pathology or a related subject?

What are the titles or subjects covered and the length of these tapes?
Subject ' Length in Minutes

Are thege cassettes on 1/2 Iinch, 3/4 inch, or 1 inch video
tape? VHS or Beta?

Does your institution have facilities to develop these types of video
cassettes?

5. Are the video cassettes aimed at extension, teaching, or other use?
6. Would you or your institution be interested in marketing or
distributing vour cassettes through APS Press?
7. Would you or your institutiorr be interested in obtaining video
cassettes from APS?
8. What price would be acceptable for such video cassettes?
9. How long should the tapes be?
10. Wwhat subjects would you be interested in?
11. Are there other people who should be contacted with respect to this
topic?
12, Would a demonstration of a few video cassettes at the Cincinnati
meeting be of interest?
ATTACH ADDITIONAL SHEET IF NECESSARY
Name : | Phone:
Address:

City: State Country Zip




B

5. H. Kim

BPI, Pennsylvania Dept. Agri
2301 N. Cameron St.
Harrisburg,, PA 17110-9408 ~*

B

Thomas Stasz
NY State Agr. Exp. Sta.
Geneva, NY 14456 *

B
Robert J. McGovern
27 Penataquit Ave.

Apt. 2D
Bayshore, NY 11706 *
B

David B. Schroeder

Univ. of Ceonnecticut

Nat. Res./Pl. Disease Clinic
Storrs, CT 06268 ~*

B

Barbara S. Burns

Vermont Dept of Forests/Park
R.R. #1, Box 33

North Springfield,VT 05150 *

B

Daniel Cooley

University of Massachusetts
Fernald Hall/Plant Pathology
Amherst, MA 01003 =

C

Dr. John Baniecki

414 Brooks Hall - Downtown
W. Virginia Univ.
Morgantown, WV 26506-6057 *

C

Dr. Harlan E. Smith
2700 Bryan Place
Alexandria, VA 22302 ~*
C

Ethel butky

University of Maryland
Department of Botany

College Park, MD 20742 *

1986 P.D.Q. SUBSCRIBERS

NORTHEASTERN REGION

B

John D. Peplinski
218 Buckhout Lab
University Park, PA 16802 *
B

Thomas Kowalsick

Coop. Extension Assoc.

246 Griffing Ave.

Riverhead, NY 11901-3086 =*

B

Dr. Bruce B. Clarke

Cook College/Pl. Pathology
Martin Hall, Room 213

New Brunswick, NJ 08903 =
B

Anne Dorrance

R.R. 1, Box 63 ‘

E. Calais, VT 05650 *

B

Dr. Frank L. Caruso
Cranberry Expt., Station

P.0. Box 569/Glen Charlie Rd
East Wareham, MA 02538 =*

POTOMAC REGION

Dr. Robert L., Williams
W. Virginia State Dept. Agr.
Plant Pest Control Div.
Charleston, WV 25305 *

C

Melodie Putnam
Pro-Gro

5563 Levering Ave.
Elkridge, MD 21227 *
C

Dr. James Sherald

National Park Svc.

1100 Ohio Drive, S.W.
Washington, DC 20242 *
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B

Juliet Carroll

Cornell University

317 P1 Sci Bldg/Pl Path.
Ithaca, NY 14853 =

B

Margery Daughtery

L.I. Hort. Research Lab
39 Sound Ave.
Riverhead, NY 11601
B

Sally Miller
Agri-Diagnostics Assoc.

2611 Branch Pike
Cinnaminson, NJ 08077 *
B

Ann Hazelrigg

University of Vermont

Hills Bldg./Pl. & Soil Sci.
Burlington, VT (05401 *

B

Robert Wick

U. Mass. Suburban Exp. Sta,.
240 Beaver Street

Waltham, MA (02254 *

C

Mary Ann Hansen

VPI & SU/Pl Path,Phys & Weed
106 Price Hall
Blacksburdg, VA 24061 =*
C

Stanley J. Kostka

Crop Genetics Int'l, N.V.
7170 Standard Dr.
Dorsey, MD 21076 *
C

Robert P, Mulrooney
University Of Delaware

154 Townsend Hall/Pl Science
Newark, DE 19717-1303 =




D

Luanne Coziahr

University of Nebraska

448 Plant Sciences

Lincoln, NE 68583~0722 *

D

Jamas F. Moore, Jr.

State Fruit Exp. Station
R.R. #3, Box 63

Mtn. Grove, MO 65711-9252 *

D

Malcolm C, Shurtleff
University of Illinois

1102 §. Goodwin/N-533 Turner
Urkana, IL 61801 *

D

Cynthia Ash

ND State University
Box 5012
Fargo, ND 58105 *
D

Ward Stienstra

University of Minnesota
Dept. of Plant Pathology

St. Paul, MN 55108 ~*

D

Sister Mary Francis Heimann
University of Wisconsin

1630 Linden Dr/Pl. Pathology
Madison, WI 53706 =

D

Barb Fleener

. Pioneer Hi-Bred Intl., Inc.
Box 85
Jonnston, Ia 50131-0085 *
D

Sandy Perry
Tru Green Corp.
2360 Jolly Rd.
Okemos, MI 48864 *
D

Thcmas P. Mog

The Davey Tree Expert Co.
1500 N. Mantua
Kent, OH 44240 *
D

Charles C. Powell, Jr.
O5U-Dept. of Plt. Pathology
2021 Coffey Road

Columbus, OH 43210

NORTHCENTRAL REGION

D

Dr. David S. Wysong

Univ, of Nebraska, Plt. Path
448 Plant Sciences Hall
Lincoln, NE 68583-0722

D

Frank Ryck, Jr.
Missouri Dept. of Agr.
P.0. Box 630
Jefferson City, MO 65102 *
D

Randall T. Kane

C.D.G.A. Headquarters

619 Enterprise Dr, S$Suite 101
Oak Brook, IL 60521 *

D

Marcia McMullen

North Dakota State Univ.
Walstel Hall/Plt. Pathology
Fargo, ' ND 58105

D

Jill p. Pokorny
University of Minnesota
104 Stakman Hall '
St. Paul, MN 55108
D

Gary Birrenkott

Dairyland Research Intnl.

R. R. #1, Box 51
Clinton,, WI 53525 *
D

Laura Sweets

Iowa State University

111 Bessey Hall
Ames, IA 50011 =
D

Gail E. Ruhl

Plant Diagnostic Clinic
Purdue Univ./Bot. & Pl. Path
West Lafayette, IN 47907 *

D

Dr. Bal Rao

The Davey Tree Expert Co.
1500 N. Mantua Street

Kent, OH 44240

D

Dr. Bobby G. Joyner

Chem. Lawn Diagnestic Lab
P.O. Box 85-816

Columbus, -32- OH 43085 ~*

D

Jane Houfek Christensen
Kansas State University
Throckmorton Hall/Pl. Path.
Manhattan, K5 66506 *

D

Molly Niedbalski Cline, Ph.D
Malkinckrodt Inc.
P.0. Box 5439

S5t. Louis, MO 63147 =
D

John Dellard, Jr.
136 Custer Ave.

Evanston, IL 60202 =

D

Dale Gallenberg

2109 Plant Science Dept.
South Dakota State Univ.
Brookings, SD 57007 *

D

Dr. Katherine Widin
Plant Health Assoc.
13457 Sixth St. N.
Stillwater, MN S5082 ~*
o]

John A. Harri
Jowa Dept. Agr.
E. 9th and Grand
Des Mcines, IA 50319 *
b

Mark Gleason

105 Bessey Hall

Iowa State University

Ames, JIA 50011

D

John A. Francis

Mobay Chemical Corporation
P.0O. Box 237
Howe, IN 46746 *
D

Dr. R.M. Riedel

Chio State University

2021 Coffey Road
Columbus, OH 43210 *

D

Paul Kauffman

Ohio Dept. Agr.

8995 E. Main Street
Reynoldsburg, OH 43068 =



A

Wwilliam D. Sumlin, III
P.O. Box 13303
San Antonio, TX 78213 =*

A

Mark Andrewsa

Oklahoma State University
pept. of Plant Pathology
stillwater, OK 74078 *

A

paul A. Bachi

W. Kentucky Res. & Ed. Ctr.
P.0O. Box 469
Princeton, KY 42445 *
A

Darrell Hensley

agricultural Extension Svc.
605 Airways Blvd.
Jackson, TN 38301 *
A

Dr. Alan Windham

University of Tennessee

P.0O. Box 110019

Nashville, TN 37222-0019 *

A

Dr. Hugh Poole

A & L Laboratories

68661 SW 45th Street

Ft . Lauderdale, FL 33314 «x

A

Tom A. Kucharek

Y. of Florida/Pl. Path, Dept
1421 Fifield Hall
Gainesville, FL 32611
A

Warren Copes & John Olive
Ext. Plant Dis. Clinic
4-Towers Bldg, U. of Georgia
Athens, GA 30602 *

A

Charles Averre, III

NMorth Carolina State Univ.
Dept. of Plant Pathology
Raleigh, NC 27695 *

SOUTHERN REGION

J. Stephen Neck

Texas A&M University

Dept of Plt. Path. & Micro.
College Station, TX 77843 *

A

James Mitchell

University of Arkansas

Dept. of Plant Pathology
Fayetteville, AR 72701 *

A

Cheryl Kaiser

University of Kentucky

Dept. of Plant Pathology
Lexington, KY 40546 *
A -

Dr. Wm. E. Dolezal

Pioneer Hi-Bred Int.

P.O. Box 278
Union City, TN 38261 *
A

Jacqueline M. Mullen

Plt Diagnostic Lab, Ext Hall
Ruburn University
Auburn, AL 36849 *
A

Gary Simone

plt. Path, U. of Florida
1445 Fifield Hall

Gainesville, FL 32611 *
A

Edward F. Gilman

3236 N, W. 1l4th Pl.
Gainesville, FL 32606 *
A

James H. Blake

Clemson University

Dept. of Plant Path. & Phys.
Clemson, SC 29634-0377 *

A .

Sue Spencer :
NC Dept. of Ag-FPl. Prot.
P.0O. Box 27647

Raleigh, NC 27611 *

-33-

A

Dr. Larry W. Barnes
L.F. Peterscn Bldg., Rm. 101
College Station, TX 77843

A

Mark Hirrel

U. of Arkansas/SE Res & Ext
P.0. Box 3508
Monticello, AR 71655 *
A

Mr. M.V. Patel

Mississippi State University
P.O. Box 5426
Mississippi, MS 39762 *
y-%

Nancy J. Taylor

Ext. Ent. & Plant Path.,
P.Q. Box 1071
Knoxville, TN 373%01-1071 *
A

Auburn University
Ornamental Hort. Substation
P.O. Box B276
Mcbile, AL 36608 *
A

Charles R. Semer, IV
317 5. W. 41st St.
Gainegville,, FL 32611
A

FL Dept of Agr. & Con. Svc.
Div. of Pl. Industry Library
P.0O. Box 1269
Gainesville, FL 32602 *
A

Larry Brown

bept. of Plt. Path. & Phys.
120 Long Hall, Clemscn Univ.
Clemson, SC 29631 *

A

William Gradis

ICI Americas, Inc.
P.0O. Box 208

Goldsboro, NC 27530 *




F

Mitch Adelman
P. 0. Box 827172
College, AK 99708 «
F

Murit Aichele

Seed Branch

WSDA-2015 South 1lst Street
Yakima, WA 98903 »*

E

Jeffrey Britt

Qregon State Univ.

Dept. of Bot. & Plant Path.
Corvallis, OR 97331 =

F
Plant Industry Reference Rm.
California Dept. Food & Agr.
1220 N. Street, Rm. 312
Sacramento, CA 95814

F

James Smith

5036 Hamel Streat
Davis, CA 95616
F

Dr. Bryan Delp.
PLANTIGEN INC.
1830 Fifth Street
Davis, CA 93616
F

Mark Buettner
654 Monterey
San Francisco, CA 94127 *
F

Beth L. Teviotdale
5240 §. Riverbend Ave.
Parlier, CaA 93648 *

o

Sordon P. Stiegler
\gri-Sciences, Inc.
655 Deep Valley Dr.,, Ste. 12
Rolling Hills Esta,CA 90274+%

b

larjorie Lewis
lew Mexico Dept. of Ag,
3ox 3BA

Las Cruces, NM 88003-0053 =*

WESTERN REGION

F
Tom Wessels

Washington State Dept. Agr.
P.C. Box 30/I.A.R.E.C.
Pfosser, WA 99350 =

F

Dr. F.D. McElroy
Peninsu-Lab

P.O. Box 3000
Kingston, WA 98346 =*
F

Albert Martinez

University of Hawaii

3190 Maile Way
Honeolulu, HI 96822 =*
F

Wayne Wiebe
Northrup King Co.
R.R. #1, Box 507
Woodland, CA 95695 =
F

Karen Wiese
2826 Ottowa Ave.
Davis, CA 95616
F

Paul Hoyer, M. Ag.

So0il and Plant Lab, Inc.
P.O, Box 153

Santa Clara, CA 95052-0153

*

F

Stauffer Chemical Company
Library

P.O. Box 760 -
Mountain View, CA 94042 *
F

Steve & Margaret Koike

7624 Hollister Ave., #325
Goleta, Ca 93117 =

F

Dr. Ted Knous

University of Nevada-Reno
Dept. of Plant Science
Reno, NV 89557

»

F

Emroy L. Shannon

New Mexico State Uniwv,
Box 3AE
Las Cruces, NM 88003

-34-

F . -
Dr. Otis Maloy

Washington State Univ.

Dept. of Plant Pathology
Pullman, WA 99164-6412 =

F

Olaf K. Ribeiro
Microbiotica Int'l Inc.
10744 N.E. Manitou Beach Dr.
Bainbridge Island,WA 98110 *

1y

Tim Tidwell

California Dept. Food & Agr.
1220 N. Street, Rm. 340
Sacramento, CA 95814 =

F

Joe J. Shaw

University of California
Plant Pathology

bavis, CA 95616-0655 *
F

Mike Davis

Dept. of Plant Patheology
University of California
Davis,, Ca 95616

F

Luellen Pierce

University of California

147 Hilgard Hall/Pl. Path.
Berkeley, CA 94720 *

F

Tom Yamashita

California State University
Dept of P1l. 5ci. & Mech. Ag.
Fresno, CA 93740-0001 =*

F

Jan Hall
3652 Azure Lado Dr.
Cceanside, CA 92054 =

F

Jack E. Hampton
610 Rosewood Drive
Reno, NV 89509 *
F

Ronn Ykema, State Pl., Path.
AZ Commission of Ag. & Hort.
1688 West Adams - Rm. 421
Phoenix, AZ 85007 *



F
Fred Baker

Utah State University

UMC-52 Dept
Logan,

F
Bill Brown

of Forest Res.
UT 84322 *

Plant Patholeogy Dept.
Colorade State Univ.

Fort Collins,

CO 80523 =

WESTERN REGION

F
Sherman V. Thomson

Utah State University

UMC 5305, Dept. of Biology
Logan, uTr 84322

F

Roy Clevenstine

Colorado State University
Dept of P1. Path., & Weed Sci
Fort Collins, CO 80523
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F

Robert L. Forster

UI Research & Ext. Center
Route #1

Kimberly, ID 83341 =

F

Jack Riesselman

Leon Johnson Hall, CES
Montana State Univ.

Bozeman, MT 59717 =



E

Robert N. Lucy

Prof. Ecological Svc., Ltd,
201-2716 Rock Bay Ave.
Victoria, BC V8T 4RS

E

Peter F. Waterman

B.C. Ministry of Agr. & Food
Box 639
Penticton, BC V2A 6P1
E

Gayle Jesperscn

Soils & Crops Branch, Rm 133
Saskatchewan Ag, Scott Bldg
Regina, SK S4S 0Bl

E

Rick Wukasch

University of Guelph

Graham Hall, Rm. Bl4

Guelph, ON N1G 2Wl

E

Biblio Sta De Rech. Ste. Foy'

Agriculture Canada
2560 Boul Hochelaga

Ste Foy, CANADA, G1v 2J3

=

B

R.W. Delbridge

NS Dept. of Agric. & Mktg.
Horticulture & Biol. Branch
Kentville, NS B4N 1J5

E

David Sippell :
Regional Plant Pathologist
P.O. Box 7777

Fairview, BB 70H 1LQ

CANADIAN REGIGON

E

Andrea Buonassisi

Crop Protection

17720 - 57th Avenue

Surrey, BC V3s 4D9

E
Ron Howard
Alberta Hort. Research Ctr,
BAG Service 200
Brooks,

E

Dr, Gary Platford

Univ. of Manitoba Campus
201-545 University Cresent
Winnipeg, MB R3T 2N2

E

Library

Ministry of the Environment
880 Bay St.
Toronto, ON M5S 128

E

" Marlene Campbell

Dept. of Agriculture
P.O. Box 2000
Charlottetown, PE ClA 7NH3

E

Dept. of Ag. & Marketing
P.O. Box 187
Halifax, NS B3J 2N3
E

Agriculture Canada Room 4099
KW Neatby Bldg-960 Carling A
Ottawa, Ontario CANADA

Kla 0Cs,

-36-

AB TO0J 0JC

E

Agric. Insp. Dir. Penticton
Agriculture Canada

RM. 308 277 Winnipeg St.
Penticton, BC VZA SM2

E

Dr. Rina Varma

Alberta Environmental Ctr.
P.O. BAG 4000
CANADA, AB TOB 4L0O
E

Dr. Robert Hall

University of Guelph

Dept. of Env, Biology
Guelph, ON N1G 2wl

E

J.Y.H, Chan, PH. Health Div.
Biocl. Prog. Sect. Rm. 4135
Neatby Bldg. 960 Carling Ave
Ottawa, ON K1A 0Cé

E

Library Research Station
Agriculture Canada
P.C. Box 1210
Charlottetown, PE ClAa 7MB
E

Dr. L.A. McFadden

Nova Scetia Ag. Cellege

P.C. Box 550/Biolocgy Dept.
Truro, : NS B2N SE3

E

ALLELIX INC-Info Centre
6850 Goreway Dr.
Mississauga, Ontario
CANADA L4V 1P1,



ik

~

3

3ill Bailey

Royal Botanic Gardens
¥ew, Richmond

Surrey, ENGLAND, TW9 3AB

G

rRamon Lastra
Apartado 843

San Pedro, San Jose
COSTA RICA,

-

‘'ara Sanchez Garita

25 m Norte Correo
Turridabat, San Jose

COSTA RICA, . .

o~

Thelma Trench - U. of Natal
>.0. Box 375/Micrec & Pl Path
“ietermaritzburg 3200

Repub, of S AFRICA,

FOREIGN REGION

G

Centre Lutte Integree Phytop
Sec. 1 Prof Semal

Ave, Marechal Juin 13

B-5800 Gembloux, BELGIUM

G

Bibliothek der Bioleogischen
Bundesanstalt

Messeweg 11/12.

3300 Braunschweig,

G )

Dr. W. Gerlach
P.O. Box 597, APIA
Western Samoa
SOUTH PACIFIC,

G

C.Persad Min.Agr.-Res.Dv,
Cen.Exp.S5ta,Centeno,Arima PO
Rep/Trinidad & Tobago

WEST INDIES,

~37-

G

Library

M A F F, Harpenden Lab
Hatching Green

Harpenden, Herts, UK ALS 2BD

G

Pierre Sakwe, Plt. Protect.
Dschang U. Centre, Dachang
P.0. Box 110, Cameroon
WEST AFRICA,

G
Elkin Bustamante
Proyecto MIP

" CATIE, Turrialba

COSTA RICA,




