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1

EFFECT OF SELECTED PRE-EMERGENT HERBICIDES AND SOIL PH ON
SEEDLING BLIGHT OF GRAIN SORGHUM CAUSED BY FUSARIUM SPP. M. A,
Davis and D. J. Jardine, Dept. of Plant Pathology, Kansas State
University, Manhattan 66506-5502.

Pre-emergent herbicides and soil pH were evaluated for their
effect on Fusarium seedling blight development on grain sorghum.
Atrazine (0.37 kg/ha), atrazine + alachlor (0.55 kg/ha), and
atrazine + metolachlor (0.69 kg/ha) were applied to plots with
soil adjusted to pH 4.7, 5.9, and 6.3. Stand counts were taken
2 wk after planting and root development, disease incidence and
overall root health ratings was taken 2, 4, and 6 wk after
planting. Seedling emergence, root development, and root health
ratings were less for all herbicide treatments compared to the
control (P=0.05). The atrazine + alachlor was significantly
less than either of the other two herbicide treatments. Disease
incidence, as measured by colonization of the roots by Fusarium
spp. was significantly higher when herbicides were compared to
the control. Scil pH significantly enhanced pathogen
colonization and disease severity 2 wk after planting but not at
4 or 6 wk. There were no pH-herbicide interactionms.

2

FIVE FUNGAL SPECIES ASSOCIATED WITH ANTHRACNCSE OF RED-PEPPER IN KORFA.
K. 5. Park, C. H. Kim, and E. J. Lee. Department of Plant Pathology,
Agriailtural Sciences Institute, Suwon 441-707, Korea.

Pathogenic fungi associated with anthracmose of red-pepper were studied with
collected disease samples over Korea fram 1986 to 1988. Glomerella cingulata
Colletotrichum gloeosporioides, C. acutatum, C. coccodes and C. dematium

were identified based on mycological characteristics. In the inoculation tests,
the strongest pathogenic species on fruits was C. gloeosporioides and followed
by C. acutatum. C. cocoodes was pathogenic cn immature green fruits, leaves
and seedlings. G. ¢ cnx;ﬂata was pathogenic only on mature red-fruits and

C. dematium on seedlings and leaves. C. gloeosporioides was isolated most
frequently. This species was found at similar frequency with C. dematium early
after field-transplanting, and became predamirant thereafter. C. coccodes was
exclusively isolated fram the diseased seedlings in seedbeds. C. acutatun acutatum and
G. cingulata were occasionally fand fram the infected red-fruits. This
result Siggests that major pathogenic species responsible for recent anthramose
epidemics on red-pepper in Korea is C. gloeosporioides.

3

RELATIONSHIP BETWEEN EAR HUSK MORPHOLOGY AND FUSARIUM EAR ROT OF
CORN. R.M. Davis, J.J. Farrar, T.L. Peters, F.R. Kegel, and P.A.
Mauk. Depart. of Plant Pathology, Univ. of Calif., Davis 95616.

Three treatments were imposed on the ears of three corn hybrids
[very susceptible, moderately susceptible, and resistant to
Fusarium ear rot (F. moniliforme)] between one and two weeks
after pollination: (a) husks split open to expose the developing
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kernels to the air; (b) parafilm wrapped around the tips of the
ears in an attempt to maintain or produce tight husks; and (c) a
nontreated control. <At maturity yield and severity of ear rot
were evaluated. The percentages of diseased kernels in the
nontreated ears were 78, 49, and 6 for the susc., mod. susc.,
and res. hybrids, respectively. In the "split husk" treatment
almost 100% of the kernels were decayed in all the hybrids. The
parafilm treatment had no effect. Yields were significantly
reduced in the "split husk"™ treatment in all hybrids compared to
the nontreated control. In a plant stress experiment ear rot
was reduced when ears did not fill normally, presumably because
they were not subject to insect damage.

4

ALTERNATE HOSTS OF SOYBEAN SDS STRAINS OF FUSARIUM SOLANI,
L. E. Gray, USDA, ARS, Department of Plant Pathology, University
of Illinois, Urbana, Illinois 61801,

Fusarium solani isolates were grown on sterile oat grains at
25C for two weeks. Sterile infested oats were used to inoculate
soybean, mung bean (Vigna radiata) and garden bean (Phaseolus
wulgaris) in the greenhouse., Inoculum (six-infested-seeds per
plant) was placed around the crown of three-week-old seedlings
and covered with sterile soil, After inoculation, the plants
were grown at 25C temperature in a greenhouse for five weeks
and then evaluated for disease. All F., sclani isolates tested
caused typical SDS symptoms on soybeans. Mung beans and garden
beans also were susceptible and all plants died following
inoculation, The fungus was reisolated from roots and crown
tissue of inoculated plants, but not from stem tissue above the
soil line. These results indicate that F. solani isolates
assoclated with soybean SDS are not host specific and readily
infect other bean hosts.

5

EFFECTS OF DATE OF PLANTING ON SEVERITY OF SOYBEAN STEM CANKER.
A, Y. Chambers. Department of Entomology and Plant Pathology,
University of Tennessee, Jackson, TN 38301-3200.

Seven field plantings of soybeans susceptible to Diaporthe
phaseolorum var. caulivora were made at 10-day intervals from
early May to late June or early July during 1988-90 to evaluate
the effects of planting date and associated varying
environmental conditions on the severity of stem canker. In
1988, stem canker incidence and severity were low but were
hlghest in May 2 and 12 plantings (’J77-339'’ line). Disease
ratings in later plantings were progressively lower. Yields
were highest in May plantings and steadily declined in
subsequent plantings in June and early July. Stands of J77-339
were poor in 1989, and yields were not recorded. However,
disease ratings were high in the first planting on May 1 and
were progressively lower in plantings made during the remainder
of May and in June. 1In 1990, disease ratings were high in the
first planting on May 10’ ('RA 604' cultivar) and were
progressively lower in the other six plantings made during May
and June. Yields were low in the May 10 planting and steadily
increased through the sixth planting on June 15.
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7

INFLUENCE OF TOMATO SPOTTED WILT VIRUS ON YIELD OF FLORUNNER
PEANUT. A. K. Culbreath, J. W. Todd and J. W. Demski, Dept.of
Plant Pathology and Dept.of Entomology, University of Georgia,
Coastal Plain Experiment Station, Tifton, GA 31793-0748

Florunner peanut (Arachis hypogaea) plants showing symptoms of
Tomato spotted wilt virus (TSWV) were marked 5 times through the
season in 1989 and 1990, beginning 6 wk after planting. At
maturity, pods from individual symptomatic plants from each
evaluation date, and asymptomatic control plants were harvested.
Number of seed and seed yield were determined for each plant.
Number of seed per plant was 21.4 and 91.9 for symptomatic and
healthy plants respectively, and total seed yield was 10.7
g/plant and 45.0 g/plant for symptomatic and healthy plants
respectively, in 1989. In 1990, number of seed per plant was
33.1 and 85.4 for symptomatic and healthy plants, respectively.
Total yield was 11.0 g/plant for all symptomatic plants and 35.1
g/plant for control plants. In both years, number of seed per
plant and yield per symptomatic plant were positively correlated
with number of weeks after planting that symptoms appeared.

8

SEEDLING DISEASE OF ALFALFA IN KENTUCKY CAUSED BY APHANOMYCES
EUTEICHES. P. C. Vincelli, W. C. Nesmith, & J. Doney, Dept.
of Plant Pathology, University of Kentucky, Lexington, 40546.

Studies were initiated to investigate the potential for
seedling disease of alfalfa under controlled conditions in a
soil naturally infested with Aphanomyces euteiches. Germinated
seeds of 21 cultivars were planted into pots containing a Heitt
silty clay loam and placed in a growth chamber at 24 C for 3
wk. Pots were irrigated either with a 5 ppm metalaxyl solution
(to control Pythium and Phytophthora spp.g or a solution of 5
ppm metalaxyl + I0 ppm hymexazol (to control A. euteiches,
also). In pots irrigated with metalaxyl alone, plants of
cultivars susceptible to A. euteiches generally were killed or
stunted greatly. When A. euteiches was controlled usin
hymexazo%, root rot was reduced and dry weight and nodu%ation
were increased in all cultivars. Dry weight of metalaxyl-
treated seedlings increased significantly with increasing
cultivar resistance to A. euteiches. This pathogen has been
found in soils from 25 countieés to date. Given the disease
potential observed in this study, A. euteiches may be an
important cause of seedling disease of alfalfa in Kentucky.

9

ACCUMULATION OF AMMONIA IN COTTON INFECTED BY
VERTICILLIUM DAHLIAE: RELATIONSHIPS TO FUNGAL
VIRULENCE AND CULTIVAR RESISTANCE. A. A. Bell. USDA,
ARS, Cotton Pathology Research Unit, Route 5, Box 805, College
Station, TX 77845.

Ammonium ion concentrations increased in leaf and stele tissues of 12
Acala cultivars of Gossypium hirsutum L. in response to defoliating (V-
C1) and nondefoliating (V-C2) strains of Verticillium dahliae Kleb.
The mean ammonium ion concentrations in healthy stele and leaf of
all cultivars were 1.69 and 3.79 pmoles/g dry tissue, respectively.
Relative to the control, infection with defoliating and nondefoliating
strains caused mean increases in ammonium ion concentrations of 226
and 75% in stele and 296 and 24% in leaves, respectively. Increases in
ammonium concentrations in leaves were negatively related to cultivar
resistance; a 10 fold increase occurred in susceptible cultivars infected
with defoliating isolates.
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10

MONOCLONAL ANTIBODIES SPECIFIC FOR CONIDIA OF THE
RICE BLAST FUNGUS. J. Q. Xia, F. N. Lee, L. N. Raymond, and H.
A. Scott. Department of Plant Pathology and Hybridoma Laboratory,
University of Arkansas, Fayetteville, 72701.

Four monoclonal antibodies (MAbs) were developed by fusin
P3/NS1/1-Agd-1 myeloma cells with SEIeno tes from mice immunize
with crushed conidial suspensions of Race IB-49 of Pyricularia grisea.
MADs secreted from cell lines 4G11, 8H1 and 3E4 reacted mainly with
conidial antigens, showing 4G11 bound on the surface of conidial cells
whereas 8H1 and 3E4 bound on germ tubes in an immunofluorescence
assay %FAg. MAD 11C6 reacte 4Frcferentially‘with mycelial antigen.
Using ELISA MAbs 8H1 and 3E4 showed partial cross-reactions with
four unrelated fungal isolates and 11C6 with three from 11 genera
tested. The species-specific MAb 4G11, isotyge 1gG1, failed to rego%mze
the antigens from the 11 fungal genera. Further tests against 12 isolates
of P. grisea or Pyricularia spp. from rice or grasses indicated that MAb
4G11 reacted strongly with one, moderately with two, weakly with five
and negatively with four of the isolates in IFA. MAb 4G 11 could detect
homologous conidial antigen at 15-70 ng per ml and 10-20 conidia per
well by %LISA and appeared to have potential diagnostic value.

11

INFLUENCE OF TEMPERATURE AND PHOTOPERIOD ON DETECTION OF
Acremonium coenophialum IN SEEDLINGS OF TALL FESCUE. B. Randall-
Schadel, K. D. Gwinn, M. J. Munster, and C. L. Campbell, NC Dept.
of Agriculture, Raleigh 27611; Univ. of Tennessee, Knoxville
37901; and NC State Univ., Raleigh 27695.

Plants of tall fescue (Festuca arundinacea) from four seed lots (3
pasture and 1 turf-type) were grown in replicated Phytotron
chambers set for spring and fall greenhouse temperatures and
photoperiods. Seasonal effects on detection of A. coenophialum by
AOSA stain and PAS-ELISA were analyzed. No significant effect of
environment or plant age was found on the percent infection
detected by ELISA. With the stain method, plant age and several
treatment interactions (including "season" * seed lot) were
significant. In part this may have been due to a reduced
sensitivity of the stain method on the youngest plants. At the 6-
and 8-wk harvests, stain and ELISA were in agreement on 98% of the
plants, but at 4 wk (separate plants for each method), percent
infection detected by the stain method was one-third less than
percent infection detected by ELISA. Endophyte infection did not
alter shoot length or the number of tillers per plant.

12

IMMUNOCYTOLOGICAL AND CYTOCHEMICAL STUDIES OF THE INFECTION OF
MAIZE ROOTS BY FUSARIUM MONILIFORME. L. R. Todd, Department of
Plant Pathology, University of Minnesota, St. Paul.

Scanning electron microscopy and light microscopy revealed that
Fusarium moniliforme invaded 7-day old maize {Zea mays L.)
seedlings both through wounds and by direct penetration. When
penetrating directly, hyphae adhered to the epidermis, then
breached the cell wall enzymatically. The fungus rapidly invaded
the cortex, first by growing between cells, then by dissolving
cell walls until large areas of tissue were destroyed. F.
moniliforme was found in the stele of roots where the endodermis
was not fully formed. Direct probing of the cell wall by gold
Tabeled endo-1,4-g-xylanase, endo-1,4-g-glucanase and 1,4-g-D-
glucan cellobiohydrotase indicated a removal of both xylan and
cellulose by hyphae in contact with the cell wall. Immunogold
labeling of polyclonal antibodies of the same enzymes demonstrated
that these enzymes are involved in wall degradation at the
interface between the hyphal and plant cell walls.

13

IN VITRO AND IN VIVO ACTIVITY OF TEBUCONAZOLE AGAINST MAJOR
PEANUT PATHOGENS. T. B. Brenneman!, A. P. Murphyz, and A. S.
Gsinos!, 1Dept. of Plant Path., Coastal Plain Stn., Tifton,
GA 31793, and 2Mobay Research Farm, Tifton, GA 31794,

Tebuconazole (Teb) demonstrated excellent in vitro activity
against Rhizoctonia solani AG-4 and Sclerotium rolfsii with
EDgy's for mycelial growth being 0.17 and 0.08 ug/ml,
respectively, compared to 24.3 and 3.5 ug/ml for
pentachloronitrobenzene. Teb reduced damage from Rhizoctonia
limb rot and southern stem rot and increased yields
approximately 50% over plots where only foliar pathogens were
controlled. Teb inhibited growth and sporulation of
Cercosporidium personatum in vitro at 1.0 ug/ml compared to
0.1 ug/ml for chlorothalonil. The lowest rate of Teb
evaluated (188 g/ha) controlled late leafspot when applied
full season (seven times) and increased yields significantly.
Efficacy against C. personatum and soilborne pathogens was
maintained when Teb was applied either as a block of sprays
or in an alternating schedule with chlorothalonil.




14

CHEMICAL CONTROL OF SEPTORIA NODORUM ON WHEAT IN
ILLINOIS. 8. Zavala-Gallardo and W. L. Pedersen. Dept. of Plant
Pathology, University of (llinois, 1102 South Goodwin, Urbana 61801

Two foliar fungicides, propiconazole (Tilt, Ciba-Geigy Corp.) and
flusilazole (Punch, Du Pont Agr. Chem), were used to control Septoria
nodorum in Cardinal wheat in 1990. Field plots were 1.2 m x 3.0 m,
and were arranged in a randomized complete block design with five
replications. Propiconazole was applied at growth stage GS 8 (126 ml
A.l./ha) and flusilazole was applied at GS 8 and/or GS 10.1 (70 or 140
ml A.l./ha). Disease severity was rated (% leaf area infected) three
times, GS 8, 10.1, and 11, and control plots had 3%, 20% and 51%
disease, respectively. Maximum disease control was achieved with two
applications of flusilazole (140 mi A.l./ha) and yield was increased 1247
kg/ha. Propiconazole and flusilazole (one application at GS 8) reduced
disease severity and increased yields comparably.

15

THE EFFECT OF BENOMYL ON YIELD AND SEED QUALITY IN
EARLY PLANTED SOYBEANS IN ARKANSAS. M. L. May, J. C,
Rupe, and T. L. Kirkpatrick. University of Arkansas,
Fayetteville, AR.

Benomyl was applied two soybean cultivars (Crawforgd
and Williams 82) planted in April which had prompt
or delayed (14 days) harvest. Williams 82 had
higher yields than Crawford with both prompt and
delayed harvest, but had greater yield reductions
with a delay in harvest. Benomyl increased yields
in Williams 82 in prompt but not delayed harvest and
in Crawford in delayed but not prompt harvest in
1989. There was no effect in 1990. Benomyl reduced
frogeye leaf spot severity and pod shattering. Seed
germination decreased with a delay in harvest in
both cultivars and seed infection by Phomopsis
longicella increased. Seed germination was 9% and
0% in 1989 and 49% and 47% in 1990 for prompt and
delayed harvest, respectively.

16

CONTROL OF APPLE SCAB AND POWDERY MILDEW WITH PLANT OILS.
J. Northover, Agriculture Canada, Research Station, Box 6000,
Vineland Station, Ontario, Canada, LOR 2EQ

Plant oils high in linoleic acid (corn, grapeseed, safflower and
soybean) were similar to low linoleic acid oils (canola, olive,
peanut and sunflower) in providing 73-91%7 foliage protection of
potted apple plants against Venturia inaequalis (Cooke) Wint.
The oils were applied without surfactant at 1%, as homogenized
emulsions in water. O0ils mixed with Agral 90 (5% w/w) and
sprayed as 1% emulsions, also provided l-day prophylactic
control (82%), but they were not better than Agral 90 alone
(62%), and showed no l-day therapeutic activity. In an apple
orchard, 1l applications at 7-10 day intervals of soybean and
canocla oils emulsified with Agral 90 gave 58-707% fruit scab
control; similar to Agral 90 alone, but inferior to captan.
These oils were nonphytotoxic to McIntosh but caused leaf-
spotting and fruit russetting of Golden Delicious. Against
Podospheara leucotricha (El1l. & Ev.) Salm., oils alone as 1%
emulsions in water were very effective in l-day prophylactic and
l1-day therapeutic treatments, similar to dinocap.

17

CONCEPTS AND POTENTIAL PRACTICES IN FORECASTING AND
CONTROLLING SHOT HOLE OF ALMOND IN CALIFORNIA. .M. Ogawa and
J.E. Adaskaveg. Dept. Plant Pathology, Univ. Calif., Davis 95616.

Cultural practices of almonds require effective control of shot hole disease caused by
Wilsonomyces carpophilus. To prevent defoliation and crop losses, fungicides are
applied systematically (2-4 X) during the spring. The fungus is not known to have an
overwintering sexual stage and does not produce perennial infections on almond
branches. Spore survival studies indicate that < 5% of the spores can survive on the
surface of host tissue for 1 yr. Thus, the disease cycle is initiated each spring mostly
from inoculum produced during the previous fall when no control practices are
employed. These spores infest buds and twigs during tree dormancy. In the spring,
primary infection is directly related to inoculum levels of the previous fall. Spores
formed during the current season function as secondary inoculum and are critical for
initiating disease epidemics during springs with extended rains. Therefore, control
practices in four test orchards over a 3-yr period were modified to apply protective

fungicides based on inoculum levels in the fall and spore production and wetness
periods in the spring. Results indicate that a 50-100% reduction in the number of
sprays can provide disease control equal to that of previous practices.

18

GROWTH AND DEVELOPMENT OF PHYMATQTRICHUM OMNIVORUM
AFFECTED BY TRIAZOLE FUNGICIDES. H. M. Escamilla and S. D.
Lyda. Tecnolégico de Monterrey-C. Querétaro, Departamento. de Fitotecnia, A.
Postal No. 37, Querétaro, Qro.76000, México and Dept. of Plant Pathology
and Microbiology, Texas A & M Univ., College Station, TX 77843,
respectively.

Triazole fungicides reduced mycelial growth and formation of sclerotia of
Phymitotrichum omnivorum. Mycelial growth on PDA was highly inhibited by
bromoconazole, diniconazole, flusilazole and propiconazole at less than 5 g/l .
Growth was totally inhibited when the medium was ammended with 10 mg/1 for
all fungicides. In soil culture the rate of mycelial growth was inhibited
between 40-50% by triadimenol, furconazole, triadimefon, diniconazole,
penconazole and propiconazole at 10 mg ai/kg soil. Triazole fungicides
significantly reduced the formation of sclerotia. Diniconazole, hexaconazole,
propiconazole and bromoconazole were the most effective fungicides to reduce
sclerotial biomass. Except for flusilazole, all triazole fungicides reduced the
formation of sclerotia at 100 mg ai/kg soil between 95 to 100 %. Viability of
sclerotia formed in soils treated with triazole fungicides was not affected
significanltly.

19

SCAB OF WHITE-SAPOTE CAUSED BY ELSINOE SPP.

R.T. McMIllan, Jr., University of Florida, IFAS,
Tropical Research and Education Center, Homestead,
FL 33031

Scab caused by Elsinoe spp. has been observed for
many years on Casimiroa edulis Llave & Lex. in south
Florida. The White-sapote flowers during the winter
with fruit set in February. Elsinoce only attacks
young fruit on mature trees. The lesions are few to
numerous, small, pale, yellow, elevated spots. As
the young fruit develop the lesions become circular
to angular, up to 1 cm, grayish brown with dark
irregular margins. The lesions enlarge as the fruit
enlarges and the centers become covered with cracked
and fissured corky tissue. Spore masses on the
iesions are velvety brown during moist periods.
Elsinoe has been controlled by foliar applications of
penomyl, chlorothalonil and mancozeb from flowering
to fruit set.

20

CHEMICAL AND CULTURAL CONTROL OF DOGWOOD ANTHRACNOSE.
M. Windham and A. Windham. P.O. Box 1071. Knoxville,
TN 37901 and P.O. Box 110019 , Nashville, TN 37222.

A nursery field containing 20,000 dogwoods (Cornus
florida) was identified where dogwood anthracnose
(incidence = 93%) was uniformly distributed through-
out the field. Eight fungicide treatments (ASC 66791
- 2.6 g/1, Banner 1.1 E -~ 0.5 ml/1, Benlate 50 DF -
1.3 g/1, Bravo 720 - 1.5 g/1, Dithane DF - 2 g/1,
Lynx 2 F - 0.5 ml/1, SAN 619 - 0.03 g/1, and Systhane
2 EC - 0.5 ml/l1l) were evaluated for disease control
using a randomized complete block design with 12
replications. 1In six of each treatment's reps, all
diseased tissue was pruned and removed. Disease
severity was rated with a canopy scale (0 = healthy
to 5 = 80 - 100% of canopy diseased). Fungicidal
sprays were effective in reducing symptom severity.
Pruning reduced symptom severity, but was less effec-
tive than fungicides. Fungicides + pruning treatments
were no better than fungicides alone.

21

DEVELOPMENT OF FIRE BLIGHT EPIDEMICS AND CONTROL MEASURES INPEAR
ORCHARDS IN TURKEY. M.T.Momol', O. Yogen', H. Basim', M.A. Zachowski?, K.
Rudolph?, and L.H.Purdy®. 'Akdeniz Universitesi, Ziraat Fakiiltesi, Antalya, Turkey. ZInstitut
f. Pflanzenpathologie, Gottingen, Germany. °Plant Pathology Department, University of
Florida, Gainesville, FL. USA.

Severe outbreaks of fire blight caused by Erwinia amylovora have occurred on pear and

quince in Turkey since 1985. Experiments were conducted on Santa Maria pears in the
western Mediterranean region of Turkey to evaluate measures of chemical control and
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pruning. Blighted flowers and twigs were pruned and recorded from 24 trees per treatment
on each of three assessment dates. Diseased units was determined from visible symptoms.
Seven sprays of a mixture of copper oxychloride and maneb applied at five-day intervals
during and after blossom period gave satisfactory disease control with no phytotoxicity.
Cumulative number of blighted flowers and twigs at the end of the last assessment date was
27 for copper oxychloride plus maneb, 60 for ammoniacal copper sulfate, and 154 for the
unsprayed control.

22

SENSITIVITY OF TWO POPULATIONS OF VENTURIA INAEQUALIS TO
DODINE AND FLUSILAZOLE. Katherine L. Reynolds and Wolfram Kéller.
Dept. of Plant Pathology, Comell University, NYSAES, Geneva, NY 14456.

The distribution of sensitivity to dodine and flusilazole was compared in two
populations of V. inaequalis. Forty-nine monoconidial isolates were collected from
an isolated orchard that has been abandoned for over 50 years, and 54
monoconidial isolates were collected from a commercial orchard in eastern NY.
Fungicide sensitivity was based on mycelial growth after 4 wk on PDA containing
a discriminatory concentration of each compound alone, relative to growth on
unamended media. Mean relative growth of the commercial orchard isolates on
0.01 ug/ml flusilazole was significantly greater than that of the abandoned orchard
isolates (39% vs. 33%, respectively). In contrast, the mean relative growth of the
abandoned orchard isolates on 0.2 pg/ml dodine was significantly greater than that
of the commercial orchard isolates (44% vs. 38%, respectively), suggesting
possible negative cross-resistance between the two fungicides. However, analysis
of the data revealed no evidence of either positive or negative cross-resistance
between dodine and flusilazole.

23

BIOCIDAL ACTIVITY OF SODIUM TETRATHIOCARBONATE ON SCLEROTINTA
MINOR AND S. SCLEROTIORUM. M.E. Matheron and J.C. Matejka.
University of Arizona, Yuma Agric. Center, Yuma, AZ 85364

Studies were initiated to examine the effect of sodium
tetrathiocarbonate (STTC) on the mycelium and sclerotia of
Sclerotinia minor and §. sclerotiorum. STTC at a concentra-
tion of 612 pg/ml was lethal to mycelium of both pathogens.
When sclerotia were buried 2 cm below the soil surface in
plastic pots and drenched with STTC at a concentration of
2,450 or 3,675 pg/ml, germination of sclerotia of S. minor was
reduced 68 and 1007, respectively, compared to treatments
drenched only with water. Similar concentrations of STTC had
no effect on the germination of sclerotia of S. sclerotiorum.
Germination of sclerotia of S. minor in soil treated with STTC
at a concentration of 2,450 pg/ml was reduced 25, 36, 70, and
817 after exposure to the chemical for 8, 16, 24, or 48 hr,
respectively, compared to sclerotia not exposed to STTC. The
biocidal effect of STTC on sclerotia of S. minor could provide
control of plant diseases caused by this pathogen.

24

Use of stimulants of sclerotial germination to manage inoculum density of Sclerotium cepivorum. E. J. Crowe,
J. Debons and E. Redondo. Central Oregon Agricultural Rescarch Center, Oregon State University, P.O. Box
246, Redmond, OR 97756, and Experto Nacional de Hortalizas, Apdo. 112, Celaya, Gto. Mexico 38000.

In the absence of host crops, single applications of 75% diallyl disulfide plus related ingredients were applied to
the surface of field plots naturally-infested with  Sclerotium cepivorum. Applications immediately were fol-
lowed by irrigation, and were timed to ensure presence of stimulant during the range of temperature needed
for stimulated germination. No trial was placed in any field in which less than one year had passed since the
most recent white rot incidence, to avoid constitutive dormancy of newly-formed sclerotia. All trials were ran-
domized block experimental designs, with three to five replications, and with plot sizes > 10 mZ, The inoculum
density of sclerotia was determined monthly from each plot as per Phytopath. 70:64-69. Excluding periods too
cold for i ination, germi was active in treated plots for two to three non-dormant months.
‘The mean numbers of sclerotia remaining viable but non-germinated expressed as a percentage of the pre-
treatment viable but non-germinated population were 68.5, 3.0, 1.2, and 1.2% at Walla Walla, WA; 904, 32.9,
5.5, and 3.1% at San Miguel de Allende, Gto. Mexico; and 92.5, 12.3, 0, and 1.6% at Nampa, ID, respectively,
for rates of application of 0 (untreated control}, 0.5, 5.0 and 50.0 ml/mz. Statistical significance (P_< 0.05) was
found for the above data between untreated and all treated plots from all locations. These and subsequent

experi suggest that i lum of the Allium white rot fungus may be managed using germination stimu-
lants, if closely with the p activity of the pathogen and with cropping sequence.
Ongoing h emphasizes imp: in application methodology, choice of stimulants, product

formulation, and regulatory concerns.

25

EFFECT OF ERGOSTEROL-BIOSYNTHESIS-INHIBITING FUNGICIDES
ON GROWTH AND DEVELOPMENT OF CABERNET SAUVIGNON
GRAPEVINES GRAFTED ON ROOTSTOCKS 3309 AND SO-4. HL M
Escamilla and S. D. Lyda. Tecnolégico de Monterrey-C. Querétaro,
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Departamento. de Fitotecnia, A. Postal No. 37, Querétaro, Qro.76000, México
and Dept. of Plant Pathology and Microbiology, Texas A & M Univ., College
Station, TX 77843, respectively.

Actively growing potted Cabernet sauvignon grapevines grafted on rootstocks
3309 or SO-4 were treated with triazole fungicides injected into the soil. The
fungicides propiconazole, myclobutanil and bromoconazole exhibited growth
regulation activity like that of the growth regulator paclobutrazol. The use of
triazole fungicides at 0.1, 1 and 10 mg ai/kg soil did not affect the grapevine's
growth components nor dry weight. Triazole fungicides at 100 mg ai/kg soil
significantly reduced shoot elongation, rate of growth, number of nodes per
shoot, internode length, leaf area, number of leaves, area per leaf, lateral roots
and root dry weight. The effect of triazole fungicides on the rate of shoot
elongation was detected one week after application. There was no differential
response between fungicides and rootstocks 3309 and SO-4 .
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EFFICACY OF CERTAIN FUNGICIDES AGAINST RHIZOCTONIA SOLANT
{KUHN) AG-4 WITH CHEMICAL MANAGEMENT OF WEEDS IN COTTON FIELDS
OF EGYPT. S. M. Moustafa-Mahmoud, D. R. Sumner, M. M. Ragab,
and Mona M. Ragab. University of Georgia, Coastal Plain
Experiment Station, Tifton, GA 31793 and Department of Plant
Pathology, Cairo University, Giza, Egypt.

Field experiments, on cotton seedling disease control, showed
that recommended doses of the herbicides pendimethalin,
fluometuron, prometryne and oxyfluorlen affected the efficacy
of the fungicides tolclofos-methyl, pencycuren and carboxin
according to the percentage of plant stand 10 and 40 days
after sowing. At the first location where R. solani AG-4 was
isolated frequently from diseased cotton seedlings, the
herbicide pendimethalin showed the greatest effect in reducing
the fungicidal activity. In the second location, all
herbicides (except oxyfluorlin) increased disease incidence
and decreased the antifungal activity of fungicides. In In
vitro experiments, herbicides reduced the mycelial growth of
R. solani significantly at 50 and 100 ug/ml.
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NUCLEOLYTIC ACTIVITIY IN FLAG LEAF EXTRACTS AS INDICATOR FOR
EFFECTS OF FUNGICIDES ON THE SENESCENCE OF WHEAT PLANTS

H. Scherm', J. Raum, and G. M. Hoffmann. Technical University of
Munich, W-8050 Freising-Weihenstephan, Germany.

'‘present address: University of California, Davis 95616.

The nucleolytic activity in crude flag leaf extracts was
measured to quantify the effects of systemic and protective
fungicides on the senescence pattern of field grown winter wheat
plants under low disease pressure. Three applications of Tebu-
conazole in growth stages (GS) 37, 59, and 69 caused yellowing
of flag leaves, but symptom expression was cultivar-specific.
Compared to the respective controls, nucleolytic activities in
fungicide-treated Apollo and Monopol leaves were higher in GS 65
and lower after GS 73, indicating a short-term stress response
to repeated applications of the fungicide. Anilazine applied in
GS 37, 59, and 69 delayed flag leaf senescence in cv. Basalt,
indicated by greatly reduced nucleolytic activities compared to
untreated and Tebuconazole-treated plants. This effect may be
due to the elimination of minor pathogens in the phylloplane.
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PHYSTOLOGICAL AND ULTRASTRUCTURAL EFFECTS OF FUMONISIN ON
JIMSONWEED LEAVES. H.K. Abbas, R.N. Paul, C.D. Boyette; USDA-
ARS-SWSL, Stoneville, MS 38776 and R.F. Vesonder; USDA-ARS,
Peoria, IL 61604,

The effects of fumonisin By, a phytotoxin obtained from Fusarium
moniliforme, were studied to determine its mechanism of action

in causing physiological and ultrastructural damage. When

fumonisin Bj was applied at a rate of 3 to 1000 ppm, effects
such as electrolyte leakage, reduction in chlorophyll, autolysis
and photobleaching of tissues were noted in less than 12 hrs
after exposure to high intensity light (480 uE m~2 s~2, PAR) at
250 C. No damage was noted up to 72 h while incubated in dark-
ness. However, when these dark-treated samples were placed sub-
sequently in the light, damage occurred in 12 h. Ultrastruc-
tural damage included tonoplast disruption and progressive loss
of cytoplasmic integrity. At later stages ( 18 h), the only
remaining organelles were chloroplasts, with starch grains and
intact grana stacks. These results indicate that fumonisin By

causes rapid, light-dependent cell membrane disruption, through
an unknown mechanism.
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CHARACTERIZATION OF PERIPLASMIC CATALASE ISOZYMES FROM PSEUDCMONAS SYRINGAE PV.
GLYCINEA. M.G. Klotz and S.W. Hutcheson, Univ. of Maryland, Dept. of Botany, 1210
Patterson Hatl, College Park, MD 20742.

A burst of active oxygen is observed in plant tissue during the initial interaction of
Pseudomonas syringae strains with susceptible and resistant hosts which may limit
successful colonization. Pathogenic P. syringae strains eppear to be able to
enzymically modulate active oxygen levels. Since the major active oxygen species
contributing to the burst is HOOH, we are studying the role of bacterial catalase in P.
syringae pathogenesis. Lysates of pathogenic P. syringae strains contained at least 10-
fold higher total catalase activity than lysates of saprophytic bacteria
(P.fluorescens, P.putida), independent of their respective growth stages. During early
log-phase of growth in KB broth 30% of total catalase activity was detected in
periplasmic fluids. By using native PAGE and column chromatography, we have identified
8 apparent isozymes with catalatic activity in lysates of P.s. pv. glycinea. Four
isozymes of different size, charge, and kinetic parameters (25<Km<130 mM HOOH) appear
to be located in the periplasm. All 4 isozymes are much smaller (<200 kDa) than
catalases purified from other bacteria. The presence of catalases in the periplasm
seems to be unique to fluorescent pseudomonads.
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CYTOPLASMIC TRANSFER OF MITOCHONDRIA ASSOCIATED WITH

ALTERNATE OXIDASE AND HYPOVIRULENCE IN CRYPHONECTRIA

PARASITICA. N. Mahantil, Dr. H. Bertrandz, Dr. D.W. Fulbright*. *Dept.

Botany and Plant Pathology, Michigan State University, East Lansing, MI 48824.
Dept. of Microbiology, University of Guelph, Guelph, Canada

Hypovirulent strains of Cryphonectria parasitica have been correlated with thc
presence of transmissible dsSRNA. Transmissible hypovirulence has been found in
strains that do not harbor dsRNA. Respiration assays show as much as 85% of the
total O, consumption by dsRNA-free hypovirulent strains occur through the
alternate oxidase (AQ) compared to 10% and 16% in virulent and dsRNA-
associated hypovirulent strains, respectively. To assess the role of mtDNA in
dsRNA-free hypovirulence, we used RFLPs and chloramphenicol (cap) resistance
as mitochondrial markers and pigmentation as a nuclear marker to demonstratc
that mitochondria are transferred by hyphal anastomosis from a dsRNA-free
hypovirulent strain to a virulent strain. The converted strain is hypovirulent, cap
resistant, has RFLPs of both parents and has acquired elevated AO activity (82%).
These results indicate concerted transfer of mitochondria and the dsRNA-free
hypovirulent phenotype.
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PROTECTION OF COTTON LEAF PALISADE CELLS FROM LIGHT-
ACTIVATED TOXICITY OF A PHYTOALEXIN BY RED EPIDERMAL
CELLS. A. R. Rowlan, J. A. Hall, T. Barfield-Schneider, and M.
Essenberg, Dept. of Biochemistry, Oklahoma State University, Okla. Agric.
Expt. Sta., Stillwater, OK 74078-0454.

The sesquiterpenoid phytoalexin 2,7-dihydroxycadalene (DHC) of cotton
leaves has been shown to have photoactivated antibacterial activity. When
healthy cotton leaves were infiltrated with solutions of DHC, toxicity was
manifested several days later by scattered Evans-blue-stainable palisade cells
or by tissue collapse. Plants maintained in continuous darkness after
infiltration exhibited less damage. In leaves of DeRidder Red, a cultivar in
which some epidermal cells are red, DHC and exposure to light resulted in
fewer dead palisade cells per overlying red epidermal cell than dead palisade
cells per overlying colorless epidermal cell. Individual red epidermal cells
exhibited UV-visible absorbance spectra, recorded by R. G. Fulcher, Univ. of
Minnesota, with severalfold higher absorbance at wavelengths responsible for
DHC photoactivation than colorless epidermal cells. We suggest that the red
epidermal pigments which accumulate adjacent to hypersensitive lesions
protect underlying cells from phytoalexin toxicity by acting as light filters.
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EFFECTS OF LIGHT ON THE INCOMPATIBLE INTERACTION BETWEEN
XANTHOMONAS ORYZAE PV. ORYZAE AND RICE (ORYZA SATIVA). A. Guo, P.J.
Reimers, and J.E. Leach. Department of Plant Pathology, Throckmorton Hall,
Manhattan, KS 66506-5502.

Inleaves of rice cultivars carrying gene Xa- 10 for resistance to race 2 of Xanthomonas
oryzae pv. oryzae, a dark brown lesion characteristic of the hypersensitive response
(HR) was observed by 24-36 h after infiltration with bacteria. An increase in the
activity of a cationic peroxidase and the accumulation of lignin in the infiltration site
was correlated with a decrease in bacterial multiplication in tissues undergoing the
HR. When the plants were maintained in the dark after infiltration, the brown lesion
did not develop, and the leaves wilted, suggesting light was required for the HR. If
leaves infiltrated with bacteria were exposed to less than 16 h of light and sampled 24
h after inoculation, little cationic peroxidase activity was detected, and the HR was not
observed. Inleaves exposed to less than 16 h light and sampled 48 h after infiltration,
the cationic peroxidase activity was much lower compared to controls, and lignin was

not detected, even though the infiltration site was light brown.” Thus, an interval of 16
h or more of light by 48 h after infiltration was requiired for the accumulation of the
cationic peroxidase and the formation of lignin.
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DIFFERENTIAL ACCUMULATION OF PEROXIDASE ACTIVITY IS CORRELATED WITH
RESISTANCE TO XANTHOMONAS ORYZAE PV. ORYZAE IN RICE (ORYZA SATIVA).
P.J. Reimers, A. Guo, and J.E. Leach. Department of Plant Pathology, Throckmorton
Hall, Manhattan, KS 66506-5502.

When seedling leaves of rice plants (cultivar Cas 209 carrying gene Xa-10 for
resistance to race 2 of Xanthomonas oryzae pv. oryzae) were infiltrated with bacterial
cell suspensions of race 2 (incompatible), total peroxidase activity in extracts from
intercellular spaces increased more than three-fold between 16 and 24 h after
inoculation. The accumulation of a cationic peroxidase (p! 8.5) activity paralleled the
increase in total peroxidase activity over time in the incompatible interaction, while the
activity of most other peroxidase isoenzymes changed little. By 48 h after infiltration,
total peroxidase and cationic peroxidase activities increased in both compatible (race
1) and control (water) treatments, but at reduced levels relative to the incompatible
combination. Similar resuits were observed in cultivar IR-BB10, also carrying gene Xa-
10. In cultivar IR24, the near-isogenic parent of IR-BB10 lacking gene Xa- 10, activity
of the cationic peroxidase did not accumulate untit 36 to 48 h after infiltration with race
1 or race 2 bacteria. Thus, the early accumulation of the cationic peroxidase activity
was correlated with the incompatible interaction between race 2 and host cultivars
carrying gene Xa-70. Purification and further characterization of the cationic
peroxidase are in progress.
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PURIFICATION AND ANTIFUNGAL ACTIVITIES OF ONE CHITINASE, TWO 8-
1,3-GLUCANASES AND TWO PROTEINS ASSOCIATED WITH SYSTEMIC
RESISTANCE TO BLUE MOLD OF TOBACCO INDUCED BY STEM INJECTION
WITH PERONOSPORA TABACINA OR LEAF INOCULATION WITH TOBACCO
MOSAIC VIRUS. §, Q. Pan, X. S. Ye and J. Ku¢, Department of Plant Pathology,
University of Kentucky, Lexington, Ky 40546.

Stem injection of tobacco with sporangiospores of P. tabacina or leaf inoculation with
TMY systemically protected tobacco plants against blue mold caused by P. tabacina.
Previous experiments indicated that one chitinase (C6), two 8-1,3-glucanases (G1 and
G2) and two proteins (B1 and B2) were associated with induced resistance. G1, Bl and B2
were purified, whereas C6 and G2 were partially purificd. 8-1,3-Glucanases G1 and G2
inhibited sporangiospore germination and lysed germ tubes of P. tabacina, suggesting
that B-1,3-glucanase participates in the multi-component resistance against blue mold.
Chitinase C6 had less inhibitory activity than G1 and G2. P. tabacina belongs to the
Oomycetes which do not contain chitin in their cell walls. B1 and B2 also had inhibited
spore germination of P. tabacina; however, their biochemical function(s) remains to be
elucidated.
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SYSTEMIC INDUCTION OF PHOSPHORYLATION OF TWO PROTEINS
BY LOCALIZED INFECTION OF TOBACCO MOSAIC VIRUS IN
TOBACCO. X.8. Ye, S. Avdiushko, S. Q. Pan, and J. Kuc. Department of
Plant Pathology, University of Kentucky, Lexington, Ky 40546.

Inoculation of a few leaves of tobacco cultivars carrying the N-gene for
hypersensitive reaction to TMV with TMV or stem injection with Peronospora
tabacina induces systemic resistance and a systemic accumulation of defense-
related proteins. Such systemic responses to a localized infection implicate the
presence of a systemic signal which originates at the site of infection, is
translocated systemically and is amplified through signal transduction.
Phosphorylation of two proteins (29 and 51 kD) in uninfected leaves of plants
induced with TMV were associated with induced systemic resistance. Plasma
membranes were isolated from systemic leaves of control and TMV-induced
plants by aqueous two phase partitioning. Incorporation of 32P from ATP into
membrane proteins was more than 12 times higher than into soluble proteins.
The 51 kD phosphoprotein is a soluble cytoplasmic protein and the 29 kD
phosphoprotein is a plasma membrane protein. The role of protein kinases and
inducible phosphorylation of proteins in signal transduction in induced
systemic resistance will be discussed.
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EARLY EXPRESSION OF HOST mRNA IN RESPONSE TO BARLEY POWDERY
MILDEW. T.A. Clark, A.G. Smith, W.R. Bushnell, and R.J. Zeyen,
Departments of Plant Pathology and Horticulture and Cereal Rust
Laboratory, USDA/ARS, University of Minnesota, St. Paul, MN 55108.

Conidia of powdery mildew Erysiphe graminis f. sp. hordei produce
primary germ tubes (PGTs) within 2 h, and appressorial germ tubes
(AGTs) 8-10 h after inoculation. Both penetrate epicuticular
surfaces shortly after formation and induce host cytoplasmic
aggregate responses and papillae; but only AGTs penetrate host
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cell walls, make contact with host plasma membranes and produce
haustoria. We found induction of and expression of host response
mRNAs paralleled PGT and AGT contact in a bimodal pattern.
Northern blots of total host RNA were probed with cDNA probes made
from host response mRNAs {1,2) including beta 1-3 glucanase and
several with unknown functions. These mRNAs showed an initial
induction at 2 h with peak expression at 6 h, and a second
induction at 8-10 h with peak expression at 15 h after
inoculation.

1) Davidson et al. 1987. Plant Mol. Biol. 8:77.

2} Schweizer et al. 1989. Plant Mol. Biol. 12:643.
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ALTERATION OF TOXIN REDOX STATE AS A MECHANISM OF CERCOSPORIN
RESISTANCE. M. E. Daub, G. B. Leisman, and C. C. Soliod. Department of Plant
Pathology, North Carolina State University, Raleigh, NC 27695-7616.

Cercospora spp. produce cercosporin (CRY), a light-activated, singlet oxygen-
generating toxin which is toxic to plants, mice, and many fungi, but not Cercosppra
spp. Previous work showed that CR resistance of fungi is strongly correlatgd with cell
surface reducing power, and that reduced derivatives of CR produce less smglgt .
oxygen and are less toxic than CR. To demonstrate that CR reduction occurs in vivo,
resistant and sensitive fungi were incubated with CR and viewed by fluorescence
microscopy. CR and reduced-CR were detected using bandpass filters which
differentiated their fluorescence emission peaks (606 and 504 nm, respectively). CR
in contact with hyphae of resistant fungi was in a reduced form. Reduced-CR was not
detected when the fungi were killed. Sensitive fungi had limited ability to reduce CR,
but were able to reduce it when incubated in the presence of reducing agents whigh
protect against CR toxicity. These data support the hypothesis that resistant fungi
protect themselves by a localized reduction of CR.
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ACTIVATION OF ARABIDOPSIS DEFENSE GENES WITH SPECIFIC
AVR GENES FROM PHYTOPATHOGENIC BACTERIA. E. Shaheen, K. R.
Davis. Biotechnology Center, Ohio State University, Columbus, Chio 43210.

Infiltration of Arabidopsis thaliana (A. t.) leaves with avirulent Pseudomonas
strains is associated with a larger, more rapid induction of phenylalanine
ammonia-lyase (PAL) mRNA when compared to infiltration with virulent
strains. Introduction of a putative avr gene from avirulent P. syringae pv.
tomato strain 1065 into the virulent P. s. pv. maculicola strain 4326 causes the
transconjugant to induce significantly higher levels of PAL mRNA when
compared to Psm 4326. This suggests that PAL may be regulated by a signal
pathway coupled to the recognition of gvr gene products. We have extended
these studies by examining the effects of introducing other cloned bacterial avr
genes from P. s. pv. tomato, P. s. pv. glycinea, and Xanthomonas campestris
pv. malvacearum into the virulent strains Psm 4326 and Pst DC3000. Our re-
sults show that some avr genes induce significantly higher levels of PAL and
peroxidase mRNAs compared to wild type strains. Current studies are focused
on determining if specific members of the PAL gene family in A. ¢. are
specifically induced by bacterial avr genes and charcterizing the promoter
elements responsible for this induction.
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SPECIFICINDUCTION OF S-LIPOXYGENASE ACTIVITY INPOTATO TUBER BY
ARACHIDONIC ACID. R, M. Bostock!, H. Yamamotd?, K. E. Ricker', D. Chof', and
B.L.Ward',? Department of Plant Pathology, University of California, Davis, CA, 95616;
2Kagawa University, Miki-cho, Kagawa-Ken, Japan 761-07.

S-lipoxygenase (5-LOX) is the predominant LOX activity in potato and has been
implicated in the activation of host defense responses by the fungal elicitor arachidonic
acid (AA). Purified preparations of 5-LOX act on the substrate AA to produce 5-
hydroperoxyeicosatetraenoic acid, the principal product, and a number of other highly
reactive compounds, several of which are calcium ionophores. Understanding the role of
5-LOX in the response chain between elicitor treatment and plant responses can be
approached by examining 5-LOX enzyme activity following AA treatment of potato tuber
disks. Response-saturating concentrations of AA induce a rapid (within 1 hr) and
transient increase in cytosolic and microsomal 5-LOX activities. Activities increase over
those in untreated disks by as much as 50% within 3 hr and decline thereafter. The
increase in 5-LOX enzyme activity precedes or temporally parallels increases in mRNA
abundance for PAL and HMG-CoA reductase. Non-elicitor fatty acids do not induce 5-
LOX, and treatments which inhibit AA-elicitor activity inhibit 5-LOX activation.
Treatment of the disks with cycloheximide also abolishes the 5-LOX response.
Microsomal enzyme activity is increased slightly (14%) by the presence of 1 mM C#&*

in the reaction mixture.
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Superoxide dismutase activity in root-colonizing
pseudomonads. R. E. 2dor, J. Katsuwon, and A. J. Anderson,
Dept. of Biology, Utah State University, Logan, UT 84322-
5305.

1140 Phytopathology

Survival of root-colonizing pseudomonads exposed to
superoxide anion produced by plant roots may depend on the
activity of superoxide dismutase (SOD). We found similar
SOD activities in plant beneficial isolates of Rseudomonas
putida from bean, P. fluorescens from wheat, and E.
tolaasil from sugar beet. These species produced a S0D
isozyme (possibly FeSOD based on H202 sensitivity) which
migrated to the same position on non-denaturing PAGE. A
second isozyme was induced by growth in the presence of
manganese. A cosmid clone from a bean-colonizing P. putida
genomic library endowed SOD activity to a SOD™ E. goli
mutant QC774 and hybridized to the E. coli sodB gene. This
clone encoded an activity in E. goli that migrated to the
same position as the P. putida FeSOD isozyme on non-
denaturing PAGE. Current work is examining this clone and
its use in generating FeSOD™ P. putida mutants.
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REGULATION OF CERCOSPORIN ACCUMULATION BY PLANT EXTRACTS. M.
Ehrenshaft and R.G. Upchurch, ARS/USDA and Dept of Plant Pathology, NCSU,
Raleigh, 27695-7616.

Cercospora spp. are significant pathogens of economically important plants. Many of
these fungi produce the non-hast-specific toxin, cercesporin, which is known to be a key
pathogenicity determinant. While light is essential for cercosporin production, media
composition also plays an important regulatory role. C. kikuchii strain PR, a field isolate
from infected soybeans, accumulates uniformly high levels of cercosporin in two
common media (PD, potato dextrose broth; and CM, salts plus yeast extract and
casamino acids}. In contrast, a spontaneously occurring derivative of PR, strain S2,
displays strong media regulation of toxin accumulation. S2 accumulates high levels of
cercosporin in PD broth, but little or no toxin in CM. Supplementation of CM with
aqueous extracts from soybean, com or tobacco leaves resuilts in at least partial
restoration of cercosporin accumulation. Autoclaving or freatment of soybean extract
with proteinase K eliminates its stimulatory properties. In addition, we have identified
light-enhanced cDNA clones for genes whose expression is correlated with cercosporin
accumulation. The response of these genes to plant extracts is also being analyzed.
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GENETIC RELATEDNESS AMONG THREE dsRNAs ASSOCIATED WITH STRAINS
OF CRYPHONECTRIA PARASITICA RECOVERED FROM THE CENTRAL
APPALACHIANS  S.A. Encbak!, B.I. Hillman2, and W.L. MacDonald!. IWest

Virginia University, Morgantown, WV 26506 and 2Rulgers University, New Brunswick,
NJ 08903.

Nearly 30% of the Cryphonectria (syn. Endothia) parasitica strains recovered from
virulent cankers in the central Appalachians contain a single segment of double-stranded (ds)
RNA, approximately 12 kbp in length. Although the effects of these dsRNAs on
morphology and virulence vary significantly, their sequence homology is unknown. This
study examined the genetic relatedness of dsSRNA from strains of C. parasitica
recovered in MD, VA and WV. A c¢DNA library representing dsRNA from SR-2, (Savage
River, MD) was constructed in the plasmid pUC9. Recombinant plasmids from ampicillin
resistant colonies contained inserts ranging in size from 0.5 - 3.0 kbp. Five 32P-labeled
plasmids were used to probe dsRNA from strains SR-2, HM-3 (Hankey Mt, VA), SH-4
(Stillhouse, WV), D2 (Garards Fort, PA) and Ep747 (ltalian origin). In each blot, the
recombinant plasmid used as a probe hybridized to is own template dsRNA and to dsRNA
from HM-3 and SH-4, but not to dsRNA of D2 and Ep747. This indicates that SR-2,
HM-3 and SH-4, which have different effects on the fungus, are related to one another but
not closely related to D2 or Ep747. These results confirm similar studies in which
Ep747 was used as a probe.
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METAL ADSORPTION BY ARMILLARIA RHIZOMORPHS: A PROTECTIVE BARRIER
THAT AIDS IN SURVIVAL. D.M. Rizzo, R.A. Blanchette, Dept. Plant
Pathology, Univ. of Minnesota, and M.A. Palmer, USDA Forest
Service, St. Paul 55108.

Armillaria rhizomorphs consist of differentiated hyphae with a
melanized outer rind. Melanin is known to prevent lysis of fungal
structures by hydrolytic enzymes and may protect against
antagonistic microorganisms. Our studies indicate melanin also
adsorbs cations from the surrounding soil environment, providing
enhanced protection. Rhizomorphs of three Armillaria species (A.
ostoyae, A. gemina, A. calvescens), collected in Minnesota and New
Hampshire, bound exceedingly high concentrations of metal jons.
Zinc, copper, lead, and aluminum were, respectively, 15-178, 4-40,
1-22 and 40-100 times more concentrated on rhizomorph surfaces
than in surrounding soil. On some rhizomorphs, zinc was found in
concentrations up to 1900 ppm, lead up to 670 ppm, and aluminum
up to 3400 ppm. It is proposed that metal ions on the outer
surfaces of rhizomorphs act to protect Armillaria from
antagonistic fungi and serve as a survival mechanism.
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HYPOVIRULENCE AGENTS ACT SYNERGISTICALLY TO RESTRICT EXPANSION
OF CHESTNUT BLIGHT CANKERS. L. Shain and J.B. Miller.
Department of Plant Pathology, University of Kentucky,
Lexington, KY 40546.

Cankers were initiated on American chestnut sprouts with a
virulent methionine auxotrophic strain of Cryphonectria para-
sitica, Ep 289, in vegetative compatibility (v-c) group /1.
Hypovirulent (H) strains isogenic to ATCC #38755, v-c group

40, were placed separately at the base of developing cankers 9
wk later. These H strains were Ep 713 or Ep 780 which contain
French or Italian H agents, respectively, or a strain designa-
ted Ep 713-780 which contains both H agents. Movement of H
agents was confirmed by an isolate exhibiting typical growth
of the introduced H strain but little growth on media lacking
methionine. Hypovirulence was transmitted through mycelium to
encircle cankers challenged by Ep 713-780 within 3 wk. In
contrast, those cankers challenged by H strains containing
each H agent separately were not encircled at 9 wk. Canker
expansion between 3-9 wk after challenge with Ep 713, Ep 780,
and Ep 713-780 was 100%, 2037, and 247, respectively. Selected
H strains with multiple H agents, therefore, may act synergist-
ically to enhance the biocontrol of chestnut blight.
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COMPETITIVE RELATIONSHIPS BETWEEN ARMILLARIA CALVESCENS and
TRICHOLOMOPSIS PLATYPHYLLA. J.J. Worrall. SUNY College of
Environmental Science and Forestry, Syracuse, NY.

Armillaria calvescens, the most common Armillaria species in
New York, causes root and butt vot in northern hardwoods.
Iricholomopsis platyphylla often occurs in stands with
Armillaria and is ecologically similar but nonpathogenic.
Although A. calvescens colonized primarily stumps and bases
of dead trees, T. platyphylla also invaded fallen stems

branches and even twigs. As a result, the frequency of A.
calvescens rhizomorphs was much higher in a thinned than in
a neighboring unthinned plot, but that of I. platyphylla was
high in both plots. The two fungi often occurred together on
the same stumps in the thinned plot, but there was a highly
significant inverse correlation in the percentage of stump
circumference colonized by the two fungi. I hypothesize that,
because T. platyphylla can use litter to maintain high
rhizomorph frequency, it is able to limit invasion by A.
calvescens when suitable resources become available.
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A RAPID METHOD OF DETERMINING WHETHER A CHESTNUT TREE IS SURVI-
VING BLIGHT DUE TO RESISTANCE OR HYPOVIRULENCE. F. V. Hebard,
American Chestnut Foundation, RR 1, Box 17, Meadowview, VA 24361.

There have been no criteria for quickly assessing whether a
chestnut tree is surviving blight primarily due to resistance or
to hypovirulence in the blight fungus. Chestnut blight cankers
can be classified as lethal or non-lethal. Lethal Cankers are
slightly sunken, with abundant sgorulatlon, and reach the vascu-
lar cambium, killing encircled stems. Non-lethal cankers are
characterized by swelling of host tissues under and around the
cankers, little sporulation, superficial canker development, and
survival of encircled stems. e boles and crowns of several
types_of chestnut trees were examined for the occurrence of
lethal and non-lethal cankers, Blight-susceptible American
chestnut trees located in MI {(ten trees), CT (ten t;ees) and VA
(two trees) that were surviving blight due to hypovirulence had
non-lethal cankers on their boles, but several lethal cankers in
their crowns. In contrast, ten blight-resistant Chinese chestnut
trees, four of their moderately resistant hybrids with American
chestnut, and four slightly resistant American chestnut trees had
only non-lethal cankers in both their crowns and boles. Thus,
the’ combination of non-lethal bole cankers vith non-lethal crown

cankers is a preliminary indication of survival due to resistance

whereas the combination of non-lethal bole cankers with lethal
crown cankers is a preliminary indication of survival due to
hypovirulence in the infecting blight fungus.
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RESISTANT RESPONSES OF LOBLOLLY PINE FAMILIES TO CRONARTIUM
QUERCUUM F. SP. FUSIFORME IN THE FIELD AND GREENHOUSE. (. H.
Walkinshaw. USDA, Forest Service, Southern Forest Experiment
Station and Forest Pest Management, Rt. 3, Box 1249-A,
Asheville, NC 28806.

Loblolly pine (Pinus taeda L.) can resist Cronartium quercuum
(Berk.) Miyabe ex Shirai f. sp. fusiforme infection by pre-
venting the formation of galls or by stopping the linear growth
of galls once they form. Galls fail to form when the pathogen
can not reach the host cambium or when invading hyphae cause
massive necrosis in the cortex and cambium. Galls that do
form, cease to elongate when linear fungal growth is inhibited

by the host. This second type of resistance appears to pre-
dominate in loblolly pine families that form many branch galls.
Since little is known about inhibition of gall elongation in
the field, putative resistant gall reactions were examined for
8- to 13-yr-old loblolly pines. Results from the field obser—
vations are discussed in relationship to greenhouse findings on
the same pine families.
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LEPTOGRAPHIUM  PROCERUM  INFECTION OF PINE
SEEDLINGS FOLLOWING OZONE EXPOSURE. J.A. Carlson and
S.A. Alexander. Department of Plant Pathology, Physiology and Weed
Science, VPI&SU, Blacksburg, VA 24061-0330,

Fumigation studies were conducted on wild-type eastern white (Pinus
strobus L.) and loblolly (P. taeda 1.) pine seedlings to determine
whether ozone exposure increased the incidence of infection by
Leptographium procerum (Kendr.) Wingf. Roots of two-year-old
seedlings were inoculated with a mixed conidial suspension of four
strains of the fungus. At twenty-four hours post-inoculation and for 14
consecutive days, seedlings were fumigated in closed chambers with
charcoal-filtered air or 200 ppb ozone for Sh/day, then removed to a
charcoal-filtered greenhouse. Four weeks post-inoculation, roots were
surface-sterilized and plated individually on selective medium to
evaluate the proportion of the root system infected. The incidence of
infection by L. procerum was not significantly different between trees
receiving ozone or charcoal-filtered air.

49

SEASONAL FLUCTUATION IN ANTHRACNOSE INFECTION OF CORMUS FLORIDA SEEDLINGS
EXPOSED TO NATURAL INOCULATION. Kerry 0. Britton, U.S.D.A. Forest Service,
SEFES, Green St., Athens, GA 30602

Dogwood seedlings were exposed under infected trees in two sites at Coweeta
Hydrologic Laboratory in SW NC. Every 2 wk from Apr to Oct of 1989 and
1990, 25 healthy seedlings in pots were exposed at each site. Following
exposure, seedlings were removed to an incubation room, and two wk later,
the percent leaf area infected (LAI) and twig dieback were estimated. In
1989, no significant infection occurred on seedlings exposed prior to 6
Jure. Seedlings exposed between 6 Jun and 9 Oct averaged >10% LAI in 1989,
possibly enhanced by consistent summer rains. In 1990, the first infections
occurred a Little earlier, 15-29 May. Drought occurred from 11 Jun = 7

Jul and infection was near zero. After rain resumed in mid-July, LAI averaged
20%. Heavy infections appeared to follow leaf wetness pericds (WP) of >

48 hr in 1990, except in Sep, when no previous WP > 48 had occurred in 7

wk and WPs of 41 and 93 hr resulted in only 5.5% LAI. In both years, very
Little infection occurred until 1 month after bloom. Disease severity was
dependent on consistent rainfall.

50

EFFECTS OF ACID RAIN TREATMENT ON THE FLOWERING DOGWOOD (CORNUS
FLORIDA L.) LEAF SURFACE: AN SEM STUDY. D.A. Brown, M.T. Windham, E.T.
Graham, R.N. Trigiano, R.L. Anderson, and P. Berrang, The University of
Tennessee, P.O. Box 1071, Knoxville, TN 37901-1071 and US Forest Service,
Asheville, NC 28802 and Dry Branch, GA 31020,

Acidic rainfall has a potential for influencing anthracnose severity in flowering
dogwoods (Cornus florida L) of the southeastern USA. One-year-old, nursery-grown
flowering dogwood seedlings were treated with 1 cm simulated acid rain weekly for a
ten-week period in 1990. The simulated rain was composed of a mixture of salts
considered typical of rain in the southeastern USA. Simulated rain pH was adjusted to
5.5,4.5, 3.5, and 2.5 with sulfuric and nitric acids. Leaf disk samples were cut from the
margin, fip, and mid-vein of acid rain-freated trees and prepared for scanning electron
microscopy. Damage observed in response to acld rain treatment included cuticular
cracking, desiccation, and the eroslon of fichome surfaces. Increased degradation of
dogwood tichomes was observed with decreasing pH for alt samples. However, the
degree to which leaf mid-vein samples were damaged by acid rain treatment did not
appear as great as samples from the leaf margin and tip. Cuticular erosion due to acid
rain has the potential to predispose dogwoods in the southeastern USA to anthracnose
caused by Discula sp.

51

FACTORS AND SPORE EXUDATES EFFECTING GERMINATION TYPE OF
FUSIFORM RUST BASIDIOSPORES. P.C. Spaine and S. Kaneko.
Forest Service, SEFES, Athens, GA 30602 and Forestry and
Forest Products Research Institute, Kukizaki, Inashiki-gun,
Ibaraki-305, JAPAN.

USDA,

Germination type of basidiospores of Cronartium gquercuum f. sp.
fusiforme were examined under various washing intervals and
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agar, pH, and spore exudate concentrations. Basidiospores that
were cast directly from telia predominantly germinated in-
directly on agar surfaces. However, after even a few minutes
washing in water, the germination type of the basidiospores
was altered and the majority were found to germinate directly.
Exudates from basidiospores were collected and tested on
basidiospores in several biocassays. These exudates were found
to increase the percent of direct germination in directly cast
spores, but did not change the germination type in washed
spores. The exudates inhibited germ tube length in both
directly cast and washed basidiospores.

52

INTERFERTILITY AMONG ISOLATES OF ARMILLARIA TABESCENS IN
NORTH AMERICA. T.W. Darmono!, H.H. Burdsall, Jr.2, and T.J. Volk2.
IDepartment of Plant Pathology, University of Wisconsin-Madison, Madison,
WI 53706, and 2Center for Forest Mycology Research, USDA-Forest Service,
Forest Products Laboratory, One Gifford Pinchot Drive, Madison, WI 53705.

Monosporous haploid-haploid hypha confrontations and the Buller reaction
(vegetative-monosporous confrontations) were performed to investigate the
interfertility of North American isolates of Armillaria tabescens (Scop.:Fr.)
Dennis, Orton & Hora. Isolates derived from collections from northeast-
ern Ohio, Maryland, South Carolina, Georgia, southern lllinois, Florida, and
Louisiana were all interfertile as indicated by the production of clamp connec-
tions and subsequent basidiome production in haploid-haploid confrontations
and morphological changes in the mat character when using the Buller reac-
tion. The evidence indicates that A. tabescens in the eastern United States s
a single biological species and supports a previous conclusion that A. tabescens
is bifactorially heterothallic.

53

STEM CANKER DISEASE OF EUCALYPTUS GRANDIS IN
SOUTH AFRICA CAUSED BY A SPECIES OF
CONIOTHYRIUM. G.HJ. Kemp!, M.J. Wingfield! and P. W.
Crous2 !Department of Microbiology and Biochemistry, University
of the Orange Free State, Bloemfontein and 2Department of Plant
Pathololgy, University of Stellenbosch, Stellenbosch, South Africa.

A serious stem canker disease has recently been observed on stems of
young, clonally propagated Eucalyptus grandis in the Natal province.
This disease is characterised by small necrotic lesions on the young
green bark that ultimately result in considerable stem malformation.
A species of Coniothyrium is consistently found on the lesions and
indications are that this fungus is presently undescribed. Inoculation
onto young stems of susceptible clones resulted in symptoms typical
of those observed under natural conditions. This canker disease is
widespread in Natal and has resulted in the abandonment of a
number of clones from the planting program. Field surveys and
inoculation trials have been established to select clones with
tolerance to this important disease.

54

CRYPHONECTRIA CANKER OF EUCALYPTUS IN SOUTH
AFRICA. M.J. Wingfield WJ. Swart and GH.J. Kemp.
Departments of Microbiology and Plant Pathology, University of the
Orange Free State, P.O. Box 339, Bloemfontein 9300 South Africa.

Cryphonectria cubensis causes a serious canker disease of Eucalyptus
species in many tropical parts of the world. The pathogen has
recently been found in South Africa for the first time and is
associated with severe basal cankers on young trees. Its occurrence
has led to concern due to the damage that it could cause to extensive
plantings of clonally propagated Eucalyptus. Strategies to assess the
potential threat of C. cubensis to local forestry include studies to
determine the origin of the pathogen as well as the establishment of
field surveys and inoculation trials. Preliminary results of these
studies have shown that Cryphonectria canker is widespread in the
country. Considerable variability also exists in the susceptibility of E.
grandis clones and hybrids.

55

MOLECULAR GENETIC RELATIONSHIPSOF NECTRIA COCCINEA VAR, FAGINATA A
PATHOGEN OF AMERICAN BEECH, TO EUROPEAN AND N@RTH AMERICAN
NECTRIAS. Eileen M. Mahoney, USDA Forest Service, Hamden, CT 06514, and Cornell
University, Dept. Plant Pathology, Ithaca, NY 14853.
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Nectria coccineavar. faginata (Ncf) is known as a pathogen only on American beech
(Fagus grandifolia)infested with the scale insect, Crypfococcus fagisuga. Whether it was a
native fungus that took advantage of the niche provided by the introduced insect, or an
introduced fungus remains a question. In this study, Ncf was compared fo seven other taxa
of Nectria: N. coccinea(Nc), N. galligena(Ng), N. cinnabarina, N. haemalococca, and N.
ochrofeuca from North America, plus M. coccineavar. coccinea{Nce) and N. viridescens
from Europe. Southern blotted DNA from genomic digests was probed with five randomly
selected single-copy nuclear clones and one mtDNA clone of Ncf DNA, plus the ribosomal
gene cluster of Cochliobolus helerostrophus. Under high-stringency conditions, the nuclear
probes hybridized well with DNA from all Ncf and Ncc isolates and one Nc isolate; some
restriction fragments were common between taxa. The mtDNA probe hybridized well with
the Ncf, Ncc and Ng isolates; most Ncf restriction patterns were present in Ncc. The
ribosomal gene cluster only detected common restriction fragments within taxa. These
analyses indicate that Ncf is most closely related to Ncc and support the hypothesis that Ncf
may have been introduced from Europe.

56

ROOT DISEASE-ASSOCIATED MORTALITY OF PINUS OCCIDENTALIS IN
MOUNTAINOUS AREAS OF THE DOMINICAN REPUBLIC. R.S. Webb, 208
Newins-Ziegler Hall, Department of Forestry, University of
Florida, Gainesville, FL 32611.

Dense stands of planted and naturally-regenerated Pinus oc-
cidentalis comprise most of the arboreal vegetative cover in
mountainous watershed areas in the northern Dominican Republic.
Despite governmental regulation, forest cover has decreased
from approximately 22% to 12% since 1967 from illegal cutting.
Additional losses have been realized recently by the increas-
ing incidence of pine mortality centers. Individual trees die
and surrounding pines exhibit crown symptoms associated with
root disease. Symptomatic trees die and the centers continue
to increase in spatial diameter, particularly down slope from
the initial mortality locus. Preliminary sampling of roots
from dead and dying pines in six mortality centers has yielded
frequent cultures of Phytophthora cinnamomi and an as yet un-
determined species of Verticicladiella. Pathological rotation
guidelines are being formulated to minimize losses and spread.

57

ACTIVE DISCHARGE DISTANCE OF VENTURIA INAEQUALIS ASCOSPORES:
RELATIONSHIP TO AIRBORNE ASCOSPORE DOSE. Donald E. Aylor, The
Connecticut Agric. Exper. Sta., Box 1106, New Haven, CT 06504.

Ability to estimate the airborne dose of ascospores {AAD) of
Venturia inaequalis (VI) in an apple orchard canopy from know-
Tedge of Tevels of inoculum on the orchard floor is important
for making decisions about timing sprays to control scab. A
critical determinant of AAD is the distance that ascospores are
discharged into the air. VI ascospores were discharged into
still air from 0.1 to 13.2 mm. Only 1% were projected > 6.6 mm.
In comparison to leaves on bare ground, apple leaves nestled
within a ground cover canopy will be exposed to a much reduced
wind, consisting of relatively long quiescent periods and occa-
sional gusts. Ascospore discharge distances are shert compared
to the region of relatively quiescent air near the ground inside
dense ground cover. Model calculations suggest that it might be
possible to reduce AAD in the orchard canopy by a factor of 10
or more by allowing the ground cover to grow > 50 cm tall dur-
ing the ascospore discharge season.

58

DEVELOPMENT OF A RANKING SYSTEM TO ASSESS CARNATION CULTIVARS FOR
RESISTANCE TO UROMYCES DIANTHI. M. Polek and D. M. Ferrin,

Department of Plant Pathology, University of California,
Riverside 92521.

Four cultivars of carnations (Improved White Sim, Yellow Candy,
Nora, and Scania) were used to analyze methods of disease
assessment to rank cultivars for resistance to Uromyces dianthi,
the causal agent of rust on carnations. Plants were inoculated
with a suspension of 10° urediospores/ml and incubated at 10, 15,
or 20 C. Disease was assessed over the 2-wk period following the
first emergence of pustules. Data were categorized by length of
Tatent period, total pustules per plant, pustules per Tleaf,
pustules per number of infected leaves, and proportion of the
Teaves infected. Since the cultivar rank was not consistent among
individual assessment categories, the final rank was determined
by summing across all categories. This method showed that
Improved ¥hite Sim was most susceptible, followed by Nora,
Scania, and Yellow Candy.



59

UREDINIOSPORE PRODUCTION AND RELEASE IN RELATION TO RACE-
NONSPECIFIC RUST RESISTANCE IN COMMON BEANS. M. T. Mmbaga and
J. R. Steadman, Dept. of Plant Pathology, University of
Nebraska, Lincoln, NE 68583-0722.

Six pubescent and three glabrous genotypes of Phaseolus
vulgaris from diverse genetic and geographic origin were
inoculated on the primary leaves with uniform amounts of
urediniospores. Air turbulence was created in small chambers
on each genotype and spore release was measured by the
secondary infection they produced on the trifoliolate leaves
and by spore counts. Sporulating capacity of the primary and
trifoliolate leaves was measured on each genotype. Seven
genotypes showed a moderately susceptible reaction to rust on
the primary leaves and reduced uredinia size and density on the
upper leaves compared to the susceptible Pinto U.I. 114. The
same genotypes had low sporulating capacity and low spore
release on the primary and trifoliolate leaves. Lower cellular
sugceptibility on the trifolioclate leaves was also indicated.
Six out of the seven genotypes were pubescent. These findings
have epidemiological implications that relate to race-
nonspecific resistance reported for pubescent beans.

60

MODELLING INTERACTIONS BETWEEN ERYSIPHE GRAMINIS AND
SEPTORIA NODORUM ON WHEAT. G. E. Weber & J. Kranz, Giessen
University, Tropeninstitut, Schottstr. 2, 6300 Giessen, GERMANY.

A minimal interaction model, given logistic growth of a single
pathogen, consists of modified Lotka-Volterra equations with rate,
capacity and interaction parameters. An extended interaction
model! was created using the linked differential equations for
description of a single pathogen epidemic published by JEGER
(Phytopath. 72:1185-9). S. nodorum was considered as competing
with E. graminis for infection sites and was therefore linked to
its capacity term. By contrast E. graminis exerted a positive
influence on S. nodorum which was modelled using two different
approaches. It was assumed firstly that E. graminis increased S.
nodorum capacity, secondly that E. graminis increased a 8.
nodorum rate parameter. Good model fits with nonzero interaction
coefficients were obtained for greenhouse and field experiments
with artificial inoculation. However further experiments are
needed to determine the most appropriate interaction model

61

GRAY LEAF SPOT OF CORN AS INFLUENCED BY THE AMOUNT OF
SURFACE CORN RESIDUE. N, R. X. de Nazareno, P. E. Lipps and L. V.
Madden, Dept. of Plant Pathology, The Ohio State University and Ohio
Agricultural Res. and Dev. Center, Wooster, OH 44691.

The effect of the amount of infected corn residue on the soil surface on gray leaf
spot, caused by Cercospora zeae-maydis, was studied in 1990 at Wooster,
Ohio. Four levels of surface residue, simulating tillage practices (0%, 10%,
35%, and 85% coverage), were compared. Plots consisted of five rows (3.7 m
fong, 0.76 m apart) of the susceptible hybrid Pioneer Brand 3569 and were
arranged in a randomized complete block with four replications. Treatment
plots were separated by three rows of a resistant hybrid. Disease severity was
estimated weekly by counting lesions on three leaves of eight tagged plants in
the center row of all plots. Disease proportions were obtained by dividing the
total estimated lesion area by the estimated leaf area. Analysis of variance of the
areas under disease progress curves (AUDPC's) indicated a significant effect of
residue level on disease severity. AUDPC values were 0.027, 0.077, 0.090,
and 0.237 for the residue levels of 0%, 10%, 35%, and 85%, respectively.
Disease severity for 10% and 35% residue levels did not differ significantly but
were different (P=0.05) from 0% and 85% residue levels.

62 Withdrawn

63

COMPUTER SIMULATION OF TROPICAL RICE-LEAF BLAST PATHOSYSTEM
USING BLASTSIM.2. P.S. Teng and S.B. Caivero. international Rice Research
Institute, P.O. Box, 933, Manila, Philippines.

BLASTSIM.2, a simulation mode! of P. grisea epidemics is written in FORTRAN for
microcomputer applications. The model integrates both mathematical equations
and 3-dimensional matrices to explain state and driving variables in the monocycle.
Dynamic simulation is improved by coupling a dew formation model that uses as
input the following ~ crop, micro-, and macro-climatic factors. Model structure
further differs from BLASTSIM.1 by incorporation of spore release and deposition,
latency, and the receptivity factors of specific variety-blast isolate combination.

Sensitivity analysis of BLASTSIM.2 was done using a 1988 lowland-irrigated
experiment on blast conducted at IRRI, Los Bafios. Simulated disease severity
corresponded with the observed data which suggested potential use of the model
for blast disease management.

64

RELATIONSHIPS AMONG SPREAD, AGGREGATION, MEAN, AND LOGISTIC
GROWTH OF PLANT DISEASE. X.B. Yang and D.O. TcBeest, Dept. of Plant
Pathology, Univ. of Arkansas, Fayetteville, AR 72701,

From logistic model and negative binomial distribution, it was found that the reduction
of disease growth rate (dx/dt) by aggregation follows Y = 1-(1- x)1/¥, 5o the reduction
depends on disease mean x and the negative binomial k. Because x and k increase
during the epidemic, effect of aggregation on disease growth rate depends on how quickly
an aggregation distribution conveys to randomness. Data from scveral discases showed
that change of disease aggregation (dk/dx) during an epidemic is related to the rate of
spread of a disease. For a rapidly spreading discase, high aggregation in the carly scason
may have little effect on disease growth rate because of a small value of discase mean.
Later in the season, there may still be little effect even when discase mean is high
because a quick dispersion reduces the degree of aggregation (1/k).

65

EFFECTS OF TEMPERATURE ON PRODUCTION OF PERITHECIA AND PYCNIDIA BY
DIAPORTHE PHASEOLORUMVAR. CAULIVORA. G.B. Padgstt, J.P. Snow, and G.T.
Berggren. Department of Plant Pathology and Crop Physiology, Louisiana
Agricultural Experiment Station, Louisiana State University Agricultural Center,
Baton Rouge, LA 70803.

Experiments were conducted to evaluate the effects of temperature on the
development of perithecia and pycnidia by Diaporthe phaseolorum (Cke. & Eli.)
var. caulivora Athow and Caldwell {Dpc), pathogen of soybean stem canker.
Soybean stems of a susceptible cultivar (Bedford) with perithecia primordia were
collected during the winter from a field where stem canker epidemics had
occurred during the past three years. Stems were placed in soil-filled containers
(14% moisture) and subjected to one of seven temperature regimes (3, 7, 15,
20, 25, 30, and 35 C). In other experiments, autoclaved stems (Bedford) were
placed in petri dishes and inoculated with Dpc before being placed in an incubator.

After 41 or 54 days of incubation, perithecia and pycnidia were quantified.
Pycnidia developed before perithecia and were observed only on stems incubated
at 20 and 25 C. Numbers of perithecia were greatest on stems incubated at 25 C.
Perithecia and pycnidia were observed on stems incubated only at 15, 20, 25,
and 30 C.

66

MECHANISMS OF ALTERED BEAN RUST EPIDEMIOLOGY DUE TO
INTERCROPPING WITH MAIZE. M.A. Boudreau and C.C. Mundt, Dept.
of Botany and Plant Pathology, Oregon State University,
Corvallis 97331.

Components of the intercropping effects of maize on rust of
common bean were quantified. The effects of competition with
maize and interference by maize on dispersal of rust
urediniospores were evaluated in trials conducted at 3 times
during both 1989 and 1990. Alteration of the infection phase of
the pathogen life cycle due to intercropping and competition
with maize were assessed following each experiment. Competition
consistently and significantly (P<0.10) steepened the dispersal
gradients, as described by the modified Gregory model, by 50
days after planting. Interference tended to flatten gradients
in the absence of competition. Competition and interference in
combination {intercrop) produced steeper gradients, with a
significant (P<0.10) interaction between the two factors in one
experiment. Competition alone had no effect on infection
efficiency, though intercropping as a whole reduced rust
severity by 96% (P<0.05) late in 1989. Microclimatic changes
created by maize are likely responsible for the effect on
infection efficiency, and steeper gradients may be due to
increased spore escape from the plot.

67

MULTIPLE DISEASES OF WHITE CLOVER: A COMPARATIVE ANALYSIS OF
SPATIAL PATTERN. Scot C., Nelson and C. Lee Campbell. Department of
Plant Pathology, North Carolina State University, Raleigh 27695-
7616.

Incidence of bacterial (Pseudomonas andropogonis) and Cercospora
(Cercospora zebrina) leaf spots and a viral disease complex were
monitored for two 6-wk epidemics in 1990 on virus-susceptible (cv.
Regal) and virus-resistant (Southern Regional Virus Resistant
germplasm) white clover planted in eight 64-plant plots in a 10 ha
clover/tall fescue pasture. Two-dimensional distance class
analysis revealed clustering of infected plants for all diseases.
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More Pseudomonas-infected plants were found at plot edges, in
tight clusters and/or in longer runs than expected under the
hypothesis of a random distribution of infected plants.
Cercospora leaf spot was not found at plot edges, but infected
palrs of plants occurred in close proximity. Pairs of virus-
infected plants of Regal were more often proximate, at plot edges,
and in longer runs than were virus-infected plants of the Southern
Regional Virus Resistant germplasm.

68

THE INFLUENCE OF STRIPE RUST ON COEVOLVING WHEAT
POPULATIONS. M. R. Finckh and C. ¢. Mundt. Dept.
of Botany and Plant Pathology, Oregon State
University, Corvallis, OR 97331-2902.

Twenty populations that were mixtures of four
cultivars of wheat (Triticum aestivum) were grown
for one to three generations at two locations.
Populations were either exposed to stripe rust
(Puccinia striiformis), protected from stripe rust,
or exposed to alternating years of diseased and
disease-free conditions. Disease severity and crop
reproductive success (fitness) were determined for
each genotype separately in each population. oOur
hypothesis was that fitness of a cultivar in a mixed
population is frequency-dependent in the presence of
disease because disease severity declines with
decreasing cultivar frequency. Competitive
interactions among the cultivars were enhanced by
disease. Extinction of certain cultivars in the
populations might be accelerated by stripe rust.

69

EVALUATION AND VALIDATION OF THE GEORGIA LATE LEAFSPOT ADVISORY
MODEL. F. W. Nutter, Jr. and A. K. Culbreath. Departments of
Plant Pathology, Iowa State University and University of Georgia
Tifton 31793 respectively.

Experiments were conducted at Plains and Tifton, GA, to validate
and compare the Georgia Late Leafspot Advisory System with the
10-14 day calendar spray system currently recommended by the
Cooperative Extension Service, and to determine the efficacy of
different fungicides when applied. according to the Georgia
Advisory Model. Percent defoliation and the number of late
leafspot lesions/leaflet were determined weekly from stems sampled
from each replicate plot. Canopy temperature and hours of leaf
wetness were monitored in each field using an EnviroCaster (Neogen
Corp., Lansing, MI). The Georgia Advisory Model successfully
predicted the initial appearance of late leafspot lesions at both
locations. Although an average of 3 fewer sprays were applied
using the GA model, there were no significant differences in the
level of disease control, pod yield, or pod quality compared to
the calendar spray schedule using chlorothalonil. The yield risk
relative to mean yields (coefficient of variation) was lowest for
the GA Advisory Model and highest for nonsprayed plots. All
fungicides tested provided good control of late leafspot when
applied according to the GA model.

70

DETECTING AND MODELING PATTERNS OF LONG-TERM DYNAMICS OF
PLANT PATHOSYSTEMS. X.B. Yang, Decpt. of Plant Path., Univ. of Arkansas,
Fayetteville; S.M. Zeng, Dept. of Plant Protection, Beijing Agri. Univ., Beijing, China.

Methods of time series were used to detect dynamic patterns in a plant pathosystem.
Analysis of 41-year pandemic serics of wheat stripe rust showed a possible 4-year cycle in
the occurrence of pandemics in northern China pandemic system. The epidemic series of
the source region was different from the series of dispersion regions. The epidemic series
of four dispersal regions were identical in the cycle pattern but different in the degree of
epidemics. Analysis of 63-year phenotypical diversity series of wheat stem rust showed a
possible 5-year cycle in change of race composition in North America. Analysis of a 73-
year yield series in a field fertilized only with farmyard manures in England showed a
natural 3-year cycle in wheat yield. ARIMA modcls provided satisfactory lohg-term
predictions for these systems.

[a

ANALYSIS OF SPATIAL PATTERNS OF DISEASE INCIDENCE IN CROPS.
Gareth Hughes, School of Agriculture, University of Edinburgh,
Edinburgh, EH9 3JG, Scotland, U.K.

The power-law relationship log(v) = a + b.log{m) has been used
to detect aggregated spatial patterns of many organisms. How-
ever, when disease is measured as incidence (proportion of
plants affected), this relationship does not always provide a
good description of the relationship between sample variance
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(v) and sample mean (m). Field data show that probliems arise
because v may not continue to increase as m approaches a maxi-

mum, and may even decrease. In such cases, the data can

better be described by power-law relationships between v and

the expected binomial variance. These relationships atlow a

spatial interpretation similar to that of the usual form of
the power-law, and have two further interesting characterist-
ics : they suggest the beta distribution as a basis for
simulating patterns of disease incidence in crops; and they
can be linked to crop loss assessment models which incorporate
the effect of both pattern and level of disease.

72

SIMILARITY BETWEEN COPPER RESISTANCE GENES FROM XANTHOMONAS
CAMPESTRIS PV. VESICATORIA AND PSEUDOMONAS SYRINGAE PV. TOMATO.
A. E. Voloudakis', D. A. Cooksey‘, and C. L. Benderz, Dept. of
Plant Pathology, 1Univer‘sity of California, Riverside 92521, and
°0klahoma State University, Stillwater 74078.

Previous hybridization experiments suggested that copper
resistance genes in X. c¢. pv. vesicatoria from Florida and
Oklahoma were not related to the copper resistance operon (cop)
from P. s. pv. tomato from California. However, we recently
cloned copper resistance genes from strain 07882 of Xcv from
California that hybridized with cop under conditions of lower
stringency.  Further hybridization and mapping studies have
shown that the resistance genes from 07882 are very similar to
those from the strains in Florida and Oklahoma, and that they
are all related to cop. The similarity appears to be restricted
to the first gene of the cop operon, copA. A copper-inducible
protein of similar size to the copA product was detected by
western blot analysis of proteins from Cu" strains of Xcv and
from a sensitive strain containing cloned resistance genes.

73

A Gene Required for Pathogenicity of Pseudomonas syringae pv.
syringae on Bean Belongs to a Family of Bacterial Regulators.

E. M. Hrabak & D. K. Willis, Department of Plant Pathology and
USDA/ARS, University of Wisconsin, 53706.

The lemA gene of P. syringae pv. syringae B728a is required for
disease lesion formation on bean. In addition, production of
protease and the toxin, syringomycin, require a wild-type lemA
gene. Sequence analysis of the DNA region containing the lemA
gene revealed a large open reading frame which had similarity at
both the nucleic acid and amino acid levels to a class of bacterial
regulatory proteins commonly referred to as two-component
regulators. Amino acid sequence motifs which are thought to be
important in the biological activity of these regulators are also
highly conserved in the putative lemA amino acid sequence.

74

REGULATION OF VIRULENCE IN PSEUDOMONAS SOLANACEARUM BY
AN ENDOGENOUS VOLATILE COMPOUND. S, J. Clough and T. P.
Denny, Dept. Plant Pathology, Univ. of Georgia, Athens, GA 30602.

Similar to phenotype conversion (PC) mutants, Pseudomonas
solanacearum mutant AW1-83 is deficient for extracellular polysac-
charide (EPS) and endoglucanase (EG), two important virulence factors.
When grown on split-plates, EPS production by AW1-83 was reversibly
induced by a volatile compound synthesized by all 80 wild-type strains
of P. solanacearum tested. In contrast, PC-type (phcA) mutants were
not inducible and produced very little of the volatile inducer. AW1-83
was stimulated to produce wild-type levels of both EPS and EG when
co-cultured in broth with an EG’, EPS’, inducer strain. Both EPS and
EG production by AW1-83 were restored by a cloned 4.3-kb wild-type
region that is distinct from phc4. Based on this and other data, we
hypothesize that the endogenous volatile compound is an inducer that
is necessary for PhcA to efficiently activate transcription.

75

PROTEIN-DNA BINDING INTERACTIONS IN THE COPPER-INDUCIBLE
EXPRESSION OF THE COP OPERON OF PSEUDOMONAS SYRINGAE PV. TOMATO.

S. D. Mills and D. A. Cooksey, Department of Plant Pathology,

University of California, Riverside, CA 92521.



The copper-inducible promoter region from the copper resistance
operon (cop) of Pseudomonas syringae pv. tomato was used in DNA
mobility-shift experiments with protein extracts from copper-
resistant strains. A DNA-binding protein was identified by a
protein-DNA shift, which was observed when extracts of cells
grown without copper were incubated with the cloned promoter
ONA. The protein appeared to be chromosomally encoded, and it
bound specifically to the cop promoter. No shift was observed
when cells were grown with copper. The copper-induced
disruption of the DNA-protein complex required a trans-acting
factor from the copper resistance plasmid, pPT23D. These data
suggest a model for copper-inducible gene expression in which a
copper-responsive factor from the plasmid causes the release of
a chromosomally-encoded repressor protein.

76

CHARACTERIZATION OF COPPER- AND STREPTOMYCIN-RESISTANT STRAINS
OF PSEUDOMONAS SYRINGAE. G. W. Sundin and C. L. Bender,
Department of Plant Pathology, Oklahoma State University,
Stillwater, OK 74078-9947.

Strains of Pseudomonas syringae resistant to copper (Cu),
streptomycin (Sm), or Dboth were isolated from cottonwood,
ornamental pear, and willow exhibiting tip dieback and cankers.
Resistant strains contained a single plasmid which ranged in
size from 60~200 kilobase pairs (kb) among strains. Plasmids
encoding both Cu’ and Sm' were transferred by conjugation from
their respective donors to a sensitive strain of P. sgringae at
frequencies ranging from 1.4 x 1072 to 9.3 x 10°9. Strong
homology at high stringency was demonstrated between the P.
syringae plasmids and the Sm¥ genes from the broad-host-range
plasmid RSF1010. This homology was used to clone the P.
syringae Sm®¥ gene(s) on a 3.8 kb PstI fragment in pBluescript
II SK.

77

CLONING AND CHARACTERIZATION OF CORONATINE GENES IN PLASMID
p4180A FROM PSEUDOMONAS SYRINGAE pv. GLYCINEA 4180. §S. A.
Young, C. L. Bender, S. K. Park, Department of Plant Patholoyy,
Oklahoma State University, Stillwater, OK 74078-9947.

We have recently demonstrated that coronatine synthesis genes
reside on a 90 kb plasmid (p4180A) in Pseudomonas syringae pv.

glycinea PG4180. In the present study, a cosmid library of
p4180A was constructed in pLAFR3. A 54 kb cosmid clone,
designated pSAY10, restored coronatine production to two

coronatine-defective mutants of PG4180, indicating that pSAY10
contains some of the genes required for coronatine synthesis.
PSAY10 was subjected to saturation mutagenesis with Tn5 and
mutants selected were conjugated into PG4180 and recombined
into p4l180A by marker-exchange. Organic acids were extracted
from these mutants and analyzed by reverse-phase high
performance liquid chromatography to determine the effect of
various Tn5 insertions on coronatine synthesis. Mutations in
two regions of pSAY10 (17.9 and 2.2 kb) completely blocked the
synthesis of coronafacic acid and coronatine.

78

TABTOXIN BIOSYNTHESIS IS CONTROLLED BY A
REGULATORY GENE THAT IS FUNCTIONALLY CONSERVED
IN MANY PATHOVARS OF PSEUDOMONAS SYRINGAE. T.M.
Barta, E. M. Hrabak, T. G. Kinscherf, and D. K. Willis. Department of
Plant Pathology and USDA/ARS, University of Wisconsin, Madison,
WI 53706

Pseudomonas syringae pv.coronafaciens was mutagenized with TnS
in order to isolate derivatives defective in tabtoxin production. Seven
mutants were isolated that lacked tabtoxin production (Tox"). The
TnS insertions in all seven strains were in lemA, a gene first shown to
be required for the ability of P syringae pv. syringae to form lesions
on bean. All strains of P syringae examined to date have DNA that
hybridizes to lemA. Furthermore, the cloned lemA genes from several
strains, including those that do not produce tabtoxin, restore tabtoxin
production to the Tox" mutants. According to Northern Blot analysis,
lemA was required for the detection of a 1 kb transcript from within the
tabtoxin biosynthetic gene cluster, which has been cloned as a single
unit. Therefore, lemA appears to positively regulate the transcription
of tabtoxin biosynthetic DNA.

79

MOLECULAR CHARACTERISTICS OF AVIRULENCE GENE D HOMOLOGUE FROM
PSEUDOMONAS SYRINGAE PV. PHASEOLICOLA. 1. Yucel and N. T. Keen, Dept.
of Plant Pathology, University of California, Riverside, CA 92521,

Avirulence gene D {aviD) from Pseudomonas syringae pv. tomato and its homologue
from P. s. pv. glycinea were previously found to have 86% amino acid identity, with
substitutions occurring throughout the protein. Despite the high degree of identity, the
P. s. pv. glycinea homologue was unable to elicit the hypersensitive response in
soybean. To elucidate regions necessary for aviD activity, the homologue from P. s.
pv. phaseolicola was characterized and found to have the aviD phenotype on test
cultivars of soybean. DNA sequence analysis revealed that the degree of identity
between this homologue and av/D was similar to the comparison made above. Further
sequence comparison between the homologues from P. s. pv. phaseolicola and
glycinea disclosed a 96% amino acid identity with only five substitutions, clustered
mainly at the carboxy! end of the protein. Chimeric constructs and site-directed
mutagenesis were used to determine positions important in av/D function.

80

CLONING AND CHARACTERIZATION OF PHCA, A REGULATORY GENE
OF PSEUDOMONAS SOLANACEARUM. S.M. Brumbley, BF. Carney and
T.P. Denny, Dept. Plant Pathology, Univ. of Georgia, Athens, GA 30602

Pseudomonas solanacearum strain AW1 requires a functional copy of the
regulatory gene phcA to maintain wild type levels of several virulence
factors. Spontaneous mutation of phcA to a nonfunctional allele results
in phenotype conversion (PC). The DNA sequence of phcA revealed
an open reading frame of 1041 bases, which should encode a protein of
about 38 kDa. The first 700 nucleotides of the gene are 53.1%
homologous with nahR, a gene encoding a transcriptional activator in
Pseudomonas putida. When over expressed in Escherichia coli, phcA
encoded a polypeptide of approximately 38 kDa. A nonfunctional allele
(phcAl) from a PC-mutant (AWI1-PC) encoded a protein of
approximately 35.5 kDa; truncation was due to a two base pair insertion
147 bases upstream of the carboxyl terminus of PhcA.
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A PUTATIVE DNA INVERTASE FOUND ADJACENT TO THE AVIRULENCE
GENE D IN PSEUDOMONAS SYRINGAE PATHOVAR TOMATO. M.,
Stayton, T. Hanekamp, D. Kobayashi, S. Hayes, S. Tamaki, and *N. Keen, Univ.
of Wyoming, Dept. of Molecular Biology, University Station P.O. Box 3944,
Laramie, WY 82071, and *Univ. of California, Riverside, Dept. of Plant
Pathology, Riverside, CA 92521-0122.

The bacterial plant pathogen Pseudomonas syringae pv. tomato elicits a hyper-
sensitive response in all soybean ( Glycine max) cultivars. Avirulence gene D
(avrD) of the pathogen contributes to the induction of resistance via interaction

with the soybean discase resistance gene, Rpg4. The avrD gene has been isolated
and is linked to five, downstream tandem open reading frames (Kobayashi, D. et. al.
(1990) Molec. Plant-Microbe Interact. 3:94-102). This organization suggests that
these genes may be functionally related. Here we present the DNA sequence 5.4 kb
upstream of the avrD gene. Nine possible open reading frames (ORF's) have been
identified. Anextended region of 1.1 kb shows remarkable sequence identity with a
pectate lyase-linked sequence of the soft rot bacterium Erwinig carotvora.
Furthermore, the open reading frame (ORF 6) adjacent to the AvrD gene shows
significant sequence identity to known DNA invertases and resolvases.

Experiments confiming the functionality of the DNA invertase and its relationship
to the avrD gene are currently in progress.
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EFFECT OF MOIST PERIOD ON RESPONSE OF WHEAT CULTIVARS

TO INFECTION BY FUSARIUM GRAMINEARUM. Bai, G-H., Shaner,

G., Dept. Botany and Plant Pathology, Ohm, H., Dept. of Agronomy, 1155
Lilly Hall, Purdue University, West Lafayette, IN 47907-1155

Wheat cultivars were inoculated with Fusarium graminearum by applying 104
spores to a floret of 4 central spikelet at early anthesis. Plants were kept moist
for 16 hr/day for 0, 1, or 3 days, at ca. 24C. Symptoms developed 3 to 6
days after inoculation. Cultivars differed in percentage of scabbed spikes
(incidence) and percentage of scabbed spikelets (severity). Ning 7840, Sumai
49, Sumai 3, and Fu 5115 had incidences of 70% and severities of 5%
compared t0 91% and 96% for Clark. Ning 8331 and Ning 8306 were
moderately resistant, with an incidence of ca. 75% and a final severity less
than 30%. Ning 84R 10 and Morocco had a high incidence, but moderate final
severity. Incidence increased and incubation period decreased as moist
periods increased. Resistant and susceptible cultivars did not differ in
incidence after a moist period, but did differ when there was no moist period.
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Resistance to spread of the fungus within a spike, as reflected by severity, is a
relatively stable characteristic of cultivars, but resistance to infection, as
reflected by incidence, depends on moisture and is unstable.

83

REACTION OF CORN LINES FROM UGANDA TO EXSEROHILUM TURCICUM. E.

Adipala, P. E. Lipps, and L. V. Madden, Dept of Plant Patholo-
gy, Ohio State Univ., Wooster, OH 44691

Seedlings and mature plants of nine corn lines from Uganda were
inoculated to evaluate their level of resistance to

Exserchilum turcicum races 0, 1, 23, and 23N. Field studies
were conducted with races 0 and 1 only. Resistance was consis-
tently expressed in only one accession, cv. Babungo. Cor-
relations between lesion type and number of lesions per plant
(r=0.73), between lesion number and lesion length (r=0.72) and
between Tesion type and Tesion length (r=0.65) were high and
significant (P<.001). The correlations describing the rela-
tionship between number of conidia per lesion and lesion type
(r=0.32) and between number of conidia per lesion and Tesion
length (r=0.24) were Tow and nonsignificant. Correlations
among factors such as lesion type, relative increase in lesion
Tength over time, conidial production, area under the disease
progress curve and apparent infection rate were useful for
evaluating resistance to E. turcicum.
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COMPARISON OF GREENHOUSE SEEDLING BLIGHT AND FIELD SCAB INDUCED
BY FUSARIUM GRAMINEARUM IN SPRING WHEATS. R. P. Woodward and R.
D. Wilcoxson, Department of Plant Pathology, University of
Minnesota, St. Paul, MN 55108.

Susceptibility of ten spring wheat cultivars to Fusarium
graminearum (Fg) was compared in the greenhouse and field.
Cultivars were planted in autoclaved soil infested (450 CFU/g soil
dw) with an Fg isolate from one of eight diverse geographic
locations and maintained in the greenhouse for six weeks. Field
scab screenings utilized repeated applications of a composite
inoculum of 25 Minnesota Fg isolates. Disease was assessed in the
greenhouse by seedling stand counts at 3 and 5 weeks after
planting and by area under the disease progress curve. Significant
differences {P=0.01) in susceptibility were noted among cultivars
in both settings, yet only the two cultivars found to be most
susceptible in the field reacted similarly in all greenhouse
disease assessments. Greenhouse seedling blight tests may be used
to eliminate highly susceptible cultivars from scab resistance
breeding programs priocr to field screenings.

86

VARIATION OF NET BLOTCH REACTION DUE TO ISOLATES OF PYRENOPHORA
TERES F. SP. TERES AND BARLEY CULTIVARS AND LINES. Tarkus Suganda
and Roy D. Wilcoxson, Department of Plant Pathsology, University
of Minnesota, St. Paul, MN 55108.

Twenty-six single spore isolates of P. teres f. sp. teres from
northern Minnesota were tested in glasshouse on 17 barleys that
possessing resistance to a Minnesota isolate that was pathogenic
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on Larker, Morex and Robust, Tleading cultivars from 1962-1990.
Nineteen different pathogen isolates were identified on the basis
of differential reactions on barley cultivars and Tines,
suggesting a wide range of variation in the pathogenic potential
of the pathogen. No isolate was pathogenic to all barleys tested,
whereas 3 isolates were pathogenic on 5-7 of the barleys, 4 on 3-4
barleys, 7 on 2 barleys, and 5 isolates were pathogenic on only
1 barley. Cultivars and Tines resistant to all isolates were
Abyssinian, Algerian, Coast, Prato, ND 5883, Fr 92677, CI 5791 and
CI 5822. Lines M81-111 and ND Bl12 were also resistant to all
isolates except isolate A, and M76-160 and JRAT-2 were resistant
to all isolates except isolate Z.
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ISOLATION OF SEPTORIA NODORUM FROM SEED WITH A NEW
SELECTIVE MEDIUM. Barry M. Cunfer and Juyju B. Manandhar.
Department of Plant Pathology, University of Georgia, Georgia Station,
Griffin 30223.

A medium, designated SNAB (S. nodorum agar for barley), for selective
isolation of the barley biotype of Sepforia nodorum from barley seed
contains per L of deionized water: potato dextrose agar (10 g), peptone (2
g), oxgall (1.5 g), and agar (15 g). After autoclaving, chloroneb (5 mg),
Cu(OH); (10 mg), dicloran (7.5 mg), Ciba-Geigy CGA-449 (1 mg),
chloramphenicol (3.13 mg), erythromycin (3.13 mg), tetracycline HC]
(12.5 mg), and neomycin SO, (10 mg) are added to suppress fungi and
bacteria. Paraquat (67 ul} is added to reduce seed sprouting. Seeds are
surface-sterilized in 0.5% NaOClI prior to plating. Recovery of S. nodorum
averaged 23% on SNAB and 13% on oxgall agar. S. nodorum was easily
differentiated from other fungi on SNAB and it sporulated in <10 days. S.
nodorum did not sporulate on oxgall agar.

88

EXTENSIVE OCCURRENCE OF SEEDBORNE STAGONOSPORA NODORUM
IN NEW YORK WINTER WHEAT. D. Shah and G. C. Bergstrom, Department
of Plant Pathology, Cornell University, ithaca, NY 14853-5308.

Stagonospora nodorum (Berk.) Cast. & Germ., incitant of Septoria nodorum
blotch, is the predominant foliar fungal pathogen of winter wheat in New York.
Previous field surveys indicated that seedborne inoculum may be a significant
factor in initiation of epidemics. In order to ascertain the extent of seedborne
S. nodorum in New York in 1990, 50 seed lots were randomly selected from
those submitted for certification (i.e., germination) testing. Each lot was
screened for the percentage of seed infected by S. nodorum using both a wet
blotter seedling symptom test and an agar fluorescence test. Two hundred
random seed per lot were screened in each test. The average incidence of
infected seed in the lots was ca. 23% (range 3-58%), regardiess of the method
used. Germination was not affected significantly by infection by S. nodorum.
Our results suggest that most winter wheat sown in fall 1980 with seed
produced in New York in summer 1990 had a potential seedborne source of
inoculum of S. nodorum.
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INCIDENCE OF SEEDBORNE DISEASES OF BARLEY IN EAST AZARBAIJAN,
IRAN. ™. Babadoost, Department of Plant Protection, College of
Agriculture, University of Tabriz, Tabriz 51664, Iran.

Seedborne diseases of barley in East Azarbaijan, a northwestern
province of Iran, are considered toc be economically important.
In a field survey in 1990, 97 winter and spring barley fields in
irrigated and rain-fed areas throughout the province were
visited. In this survey spot blotch, scald, barley stripe,
smuts, and Fusarium diseases were found in 4, 8, 64, 68, and
100% of the fields respectively. The diseases were present in
both winter and spring barley fields. Severities of spot blotch
and scald were very low. Barley stripe with severity of up to
48% was estimated to cause yield losses of about 8%. Severity of
smuts averaged 3.7% with the highest incidence of 12%. Fusarium
spp. were found in all 30 seed samples taken from irrigated and
rain-fed winter and spring barley fields; the seed infection
ranging from 0.5 to 100%, with an average of 28%. Overall yield
losses of barley caused by seedborne diseases in East Azarbaijan
was estimated to be about 15%.
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EFFECTS OF WHEAT GENOTYPE, GROWTH STAGE , AND FOLIAR DISEASE
SEVERITY ON INCIDENCE OF SEED INFECTION BY PYRENOPHORA TRITIC!-



REPENTIS. A.M, C.Schilder and G. C. Bergstrom. Department of Plant
Pathology, Cornell University, Ithaca, NY 14853-5908.

To investigate the effects of wheat genotype and growth stage on the percentage
of seed infected by Pyrenophora tritici-repentis , the incitant of tan spot, the
spikes of four cultivars differing in foliar resistance were artificially inoculated at
the anthesis, milk, and dough stages in a glasshouse experiment. Inoculation at
the milk stage resulted in greater seed infection than did inoculation at the other
stages, and the incidence of infection was comparable (61-78%) in ND4395
(susceptible), Frankenmuth (moderately susceptible), Geneva (resistant}, and BR8
(resistant). The association of foliar disease development with incidence of seed
infection was investigated in a small-plot field experiment using the cultivar
Frankenmuth. At harvest, the percentage of seed infected was positively
correlated with tan spot severity on the flag leaf at the dough stage (p=0.04). Seed
infection was detected at low levels early in seed development and increased to 42
% of the seed, in some of the plots, at harvest.
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INHIBITION AND INDUCTION OF CALLOSE SYNTHESIS IN OAT
PROTOPLASTS BY ANTI-VICTORIN ANTI-IDIOTYPIC ANTIBODIES.

K. Akimitsu', L. P. Hart® and I. D. Walton?, 1Dcparlment of Botany and Plant Pathology
and “DOE-Plant Research Laboratory, Michigan State University, East Lansing, MI 48824,

Anti-victorin polyclonal anti-idiotypic antibodies were raised in rabbits immunized with
an anti-victorin antibody-ovalbumin conjugate. Victorin-horseradish peroxidase conjugate
binding in a direct ELISA was inhibited 84% by a ten-fold dilution of anti-victorin anti-
idiotypic serum. Sera from non-immunized rabbits did not show significant inhibition.
The anti-idiotypic serum was added with or without victorin to protoplasts of victorin
susceptible and resistant cultivars of oats. The serum diluted twenty-fold induced callose
synthesis only in susceptible protoplasts. When the anti-idiotypic antibodies were added
simultaneously with 60 pg/ml of victorin, callose synthesis induced by victorin was
inhibited 68% by the addition of the anti-idiotypic antibodies. Since anti-idiotypic
antibodies are known to bind to cell surface proteins and do not enter the cell, these
results suggest that a receptor of victorin exists on the surface of susceptible oat cells.
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STRUCTURAL ANALYSIS OF TMV COAT PROTEIN AMINO ACID SUBSTITUTIONS
THAT ELICIT THE N’ GENE HR. J. N. Cuiver', R. Pattanayekz, G. J. Stubbs?, and
W. O. Dawson', Dept. of Plant Pathology', University of California, Riverside, CA
92521 and Dept. of Molecular Biologyz, Vanderbilt University, Nashville, TN 37235.

Specific amino acid substitutions within the coat protein (CP) of tobacco mosaic virus
(TMV) elicit the N’ gene hypersensitive response (HR). To examine the role of these
substitutions in HR induction, additional substitutions located throughout the TMV CP
were created. Tertiary positioning of HR-eliciting amino acid substitutions were located
primarily within two structural regions on opposite sides of a single CP molecule.
Quarternary aggregates of CP molecules revealed the side-by-side placement of these
two regions. Thus, a specific structural region of the CP may play a role in the
induction of the N’ gene HR. Several substitutions also affected virion stability and
virus long distance movement in the plant. No correlation between these virus
functions and the induction the HR was found. However, all substitutions that
interfered with virion stability also inhibited virus long distance movement.
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EFFECT OF CAULIFLOWER MOSAIC VIRUS GENE VI EXPRESSION IN TRANS-
GENIC NICOTIANA BIGELOVII ON PLANT GROWTH AND HOST-VIRAL INTERAC-
TIONS. J.E. Schoelz and W.M. Wintermantel; Department of Plant
Pathology; 108 Waters Hall; University of Missouri; Columbia, MO
65211.

We have examined the effect of expression of the CaMV gene VI pro-
duct in transgenic N. bigelovii on plant growth and on host-viral
interactions. 1In this study, we demonstrate that the growth of
transgenic N. bigelovii that express gene VI of CaMV strain D4 is
stunted relative to nontransformed N. bigelovii. 1In one test,
plants homozygous for expression of gene VI had an average weight
of 0.28 g, heterozygous plants weighed an average of 7.80 g, and
nontransformed controls averaged 16.06 g. We previously showed
that the transgenic ¥. bigelovii that expressed gene VI of D4 al-
lowed long-distance spread of hybrid virus H31, a CaMV virus that
is limited to the inoculated leaves of nontransfomed N. bigelovii.
Gene VI and the large intergenic region of H31 are derived from
CaMV strain W260, a virus that spreads systemically in N.
bigelovii, while genes I-V are derived frem CaMV strain CM1841,
a virus that does not induce any symptoms in nontransformed N.
bigelovii. We now show that transgenic N. bigelovii allow CM1841
to move systemically, although the appearance of CM1841 symptoms
on noninoculated leaves is delayed by approximately 13 days, rela-
tive to H31.
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IDENTIFICATION OF PATHOGENICITY DETERMINANTS OF BARLEY STRIPE
MOSAIC VIRUS. M.C. Edwards, 1.T.D. Petty, and A.0. Jackson.
USDA-ARS Cereal Crops Research, Fargo, ND 58105-5677; Dept. of
Microbiology, North Carolina State Univ., Raleigh, NC 27695;
Dept. of Plant Path., Univ. of California, Berkeley, CA 94720.

Complementary DNA clones and infectious transcripts were
generated from two BSMV strains which differ significantly from
2 others previously cloned and all were used to study
phenotypic determinants such as pathogenicity, seed
transmissibility, symptomatology, and local lesion production.
Results of recombination between the ND18 and CV42 strains
indicated that the determinant for pathogenicity to oats is
located within a 700 base region between the Bgl II and Bst BI
sites of RNA alpha. This region is also linked to the ability
of CV42 RNA alpha to suppress the formation of Tocal lesions on
Chenopodium amaranticolor when coinoculated with either ND18 or
CV42 RNAs beta and gamma. Symptom type and severity was
associated with both RNAs alpha and gamma. RNA gamma was shown
to determine seed transmissibility in barley.
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HOST RANGE AND STUNTING SEVERITY DIFFERENCES BETWEEN TWO CaMV
ISOLATES ARE DETERMINED BY THREE AMINO ACID DIFFERENCES IN THE
AMINO HALF OF THE P62 PROTEIN. E.J. Anderson and J.E. Schoelz;
Univ. of Missouri; Dept. of Plant Pathology; 108 Waters Hall;
Columbia 65211.

Wild type CaMVv strain CM1841 is mild in turnips (Brassica
campestris L. ‘Just Right‘) and narrow in its host range while
Strain W260 is a more severe, broader host range virus that is
able to systemically infect Nicotiana bigelovii. Sequence analy-
sis and the use of chimeric viruses generated by genomic recom-
bination and oligonuclecotide site-directed mutagenesis with these
two strains allowed us to discern sequences within a 496 bp Sac
I {nt 5822) to Pvu II (nt 6318) DNA segment in the 5’ half of gene
VI {P62) that strongly influenced both host range and disease se-
verity. Sequence data for CM1841 and W260 revealed five nucleo-
tide differences within 185 bp’s of each other in this region of
DNA that resulted in amino acid differences. 1I1f all of the amino
acids in this region were derived from CM1841 in an otherwise W260
genetic background, the virus was generally unable to systemically
infect N. bigelovii but produced extremely severe stunting and
high virus concentrations in turnips. CaMV P62 may interact with
both host factors and viral sequences to inversely influence host
range and stunting severity.
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DEVELOPMENT OF TOBACCO MOSAIC VIRUS-BASED VECTORS
FOR THE RAPID TRANSIENT EXPRESSION OF GENES IN PLANTS.
Curtis A. Holt, Andrew A. Vaewhongs, Pamela K. Robeff, Leigh B. Farrell,
and Roger N. Beachy. Department of Biology, Washington University, St.
Louis, MO 63130

An infectious cDNA clone of TMV has been modified to permit the
introduction of foreign open reading frames in place of either the viral
movement protein (MP) gene or the coat protein (CP) gene. Approximately 450
nucleotides of each of these genes were deleted and replaced with unique
restriction sites. Transcripts generated in vitro from these vectors are infectious
when inoculated onto appropriate host plants: the CP-substitution vector
exhibits the host range of wild-type TMV, while the MP-substitution vector will
only infect transgenic host plants that express a TMV MP gene.

The E. coli B-glucuronidase (GUS) gene has been inserted into each
vector to monitor viral infection and determine expression levels when the gene
is inserted in either position. Histochemical staining of tissues with the
chromogenic GUS substrate X-gluc clearly delineated the pattern and extent of
viral infection. Fluorometric assay of infected tissue using the substrate MUG
provided quantitative data on levels of GUS expression.
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EPITOPE ANALYSIS OF THE CIP OF TOBACCO ETCH VIRUS. D.A. Bau-
noch, P. Das and V. Hari. Wayne State University Department of
Biological Sciences, Detroit, Michigan 48202

Six hundred and twenty-eight overlapping six—amino acid pep-
tides covering the entire amino acid sequence of the cylindri-
cal inclusion protein (CIP) of TEV were synthesized by a novel
procedure. These peptides were coated onto ELISA plate micro-
titer wells and assayed for continuous epitopes by indirect
ELISA, using antibodies to SDS-PAGE purified CIP as well as an-
tibodies to TEV-CIP inclusions. In general, the antigenic re-
gilons of the CIP corresponded with computer predictions.
However, some regions were antigenic although not predicted to
be so. Several epitopes specific for the inclusion body were
found. Analyses were also carried out with antisera to wheat
streak mosaic virus CIP (WSMV-CIP) and with Narcissus yellow
stripe virus CIP (NYSV-CIP). Antigenically conserved regions
were found.
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ANALYSIS OF THE ACCUMULATION OF THE HOLMES' MASKED STRAIN OF
TMV _IN N. TABACUM CV. XANTHI R.S. Nelsonl, G. Lil, c.A.
Holtz. R.N. Beachyz, 1 The Noble Foundation, P.0. Box 2180,
Ardmore, OK  73402. 2 Washington University, P.0O. Box 1137,
St. Louis, MO 63130

We have previously determined that the Holmes' Masked (M)
strain produces lesions equal in size to those produced by the

U; strain on Xanthi NN. In addition, the accumulation of
virus and movement protein in the inoculated leaves of Xanthi
nn was similar to that of Uj. However, in systemically

infected leaves accumulation of M strain virus and viral RNA
was less than that of U;. By immunoblot analysis we have now
determined that the M strain is delayed in accumulation in
petioles of 1inoculated leaves and accumulates only to low
levels 1in shoot apices compared with Uj. In inoculated and
systemically infected leaves the ratio of plus to minus strand
genomic RNA accumulation for each strain is similar. These
and other results indicate that the M strain can replicate and
move cell-to-cell similarly to U; but cannot efficiently move
either into or out of the vascular tissue.

99

MUTATIONS IN THE COAT PROTEIN GENE OF BROME MOSAIC VIRUS AFFECT
SYMPTOM FORMATION IN CHENOPODIUM HYBRIDUM. A. M. Dzianott,
Steven Pratt and Jozef J. Bujarski, Plant Mol. Biol. Center,
Northern Illinois University, DeKalb, IL 60115.

Studying the effect of the coat protein sequences of brome mosaic
virus (BMV) on symptom formation we have found that single amino
acid substitutions at two separate locations (64-lysine to leu-
cine and 130-lysine to arginine) destroyed the ability of the
wild-type (wt) BMV to cause a systemic mosaic on Chenopodium
bybridum. In contrast, both mutations had small, if any, effect
on systemic symptoms in barley plants. While the introduction of
arginine at position 130 generated a stable mutant, another
mutant recovered the wt phenotype after several passages through
karley, either by reverting to the 64-lysine or by a second
mutation of alanine to valine at position 58. Studies on the
stability of this double mutant and further mutagenesis are in
progress.
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IMMUNOLOGICAL STUDIES OF THE 126kd/183kd PROTEINS OF SOME
STRAINS OF TMV. P. Das, D.A. Baunoch and V. Hari. Wayne State
University Biological Sciences, Detroit, MI 48202

An antiserum to a 21 amino acid peptide corresponding to the N-
terminal end of the 126kd/183kd protein of TMV(Ul) was pre~
pared. This serum, as well as an antiserum to a fusion protein
specific for the 126kd protein of TMV(Ul), was used to compare
the serological reactivities of the 126kd/183kd proteins gene-
rated in plants infected by several strains of TMV (Ul, U2, M
GTAMV, DH, Cc). Tests were carried out by immunoblotting, pep-—
tide analysis and immunogold localization in plants. It was
found that the 126kd/183kd proteins induced by some strains of
TMV did not cross-react with the antibodies tested, although
other strains did cross-react. Correlations were established
between amino acid sequence and serological reactivities.
X-bodies reacting with the antiserum to the 126kd/183kd protein
were found in TMV-Ul, M, and GTAMV but not in U2 and DH.
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INVESTIGATION OF RCNMV VIRAL POLYMERASE REGULATION BY
RIBOSOMAL FRAMESHIFTING. K. H. Kim and S. A. Lommel. Department of Plant
Pathology, NCSU, Raleigh, NC 27695.

The single-stranded RNA plant virus, red clover necrotic mosaic virus (RCNMV),
regulates expression of its polymerase gene (po)) at the transiational level by
ribosomal frameshifting. Using an RCNMV infectious RNA in vitro transcription
system, several mutants were constructed in the frameshift heptanucleotide region of
the pol gene, and their infectivity was assayed on Nicotiana benthamiana plants. A
mutant eliminating the upstream 27 kDa open reading frame (ORF) amber termination
codon, generating an uninterrupted 88 kDa ORF, did not cause symptoms on the
plants. A second mutant which expressed the 88 kDa pol by amber terminator
readthrough was infectious. In addition, an RCNMV mutant which exchanged the
frameshift element with a barley yellow dwart virus (BYDV) frameshift heptanucleotide
was also intectious. However, the progeny BYDV frameshift element containing virus
reverted back to wild-type sequence. These results suggest that RCNMV po/
expression can occur by either terminator readthrough or frameshifting. Qur analysis
also indicates that pol expression in plants must be regulated and that po/ over
expression is toxic to the host cell and/or the viral replication process.
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VERTICILLIUM DAHLIAE AND POTATO PRODUCTION
FOLLOWING SOIL FUMIGATION AND ROTATION TO IMMUNE
HOSTS. G. D. Easton, M. E. Nagle and M. D. Seymour. WSU-
Prosser, Irrigated Agriculture Research and Extension Center, Prosser,
WA 99350-9687.

Two consecutive years' cropping to the Verticillium immune hosts sudan
grass, spring wheat, sweet corn, field corn, and spring wheat followed by
sudan grass reduced V. dahliae propagules in the soil in the spring and
potato stems in the fall, but did not reduce Verticillium wilt symptoms
nor propagules in the soil the following spring compared to two years of
potatoes. In plots previously cropped to immune hosts, the plant height
and yield of potatoes were increased, but not % U.S. No. 1 tubers. The
various immune crops all had about the same effect onyield. Verticillium
wilt was reduced two out of three years, and yields were increased one
year in soil fumigated plots. Fumigation had about the same effect on
production as two consecutive years' cropping to immune hosts.
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LINEAR GROWTH ANALYSIS OF SCLEROTINIA SCLEROTIORUM; A
METHOD FOR PREDICTING FORMULATION PARAMETERS. D. H. Long,
R. V. Miller, E. J. Ford and D. C. Sands. Department of Plant Pathology,
Montana State University, Bozeman, MT 59717.

Formulations incorporating various stabilizers, nutrient sources, and carriers were
prepared of S. sclerotiorum for improving efficacy and viability of this fungus.
Formulations stored at different temperatures (4C, 25C and 30C) were analyzed
using linear growth rates on water agar. Shelf-lives of formulations were compared
by emergence of S. sclerotiorum on agar medium. Emergence from a given
formulation within the first 24 to 48 hours and subsequent rapid growth appeared
to correlate with higher efficacies under greenhouse conditions. Effects and
optimization of formulation components can be attained using this method.
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EVALUATION OF THE CAPACITY OF TALAROMYCES FLAVUS TO REDUCE BEAN ROOT
ROT CAUSED BY SCLEROTIUM ROLFSIL."/Lea Madi, ®Talma Katan and VY. Henis (U Dept.
Plant Pathol. & Microbiol., Faculty of Agric., The Hebrew University, Rehovot 76100 &
(2)Dep1. of Plant Pathology, The Volcani center, Bet Dagan 50250, Isracl.

The capacity of Talaromyces flavus to reduce bean root rot caused by Sclerotium rolfsii was
evaluated in greenhouse experiments. Sclerotia were either immersed in a suspension of
mycelial fragments (10.6 mg/ml), conidia or ascospores (107/ml) of T, flavus and placed at a
distance of 0.5 cm from each bean seed. Another treatment included soil amended with 0.5%
wheat bran preparation of T, flavus, Pots were incubated in the greenhouse at 28+2°C. Disease
incidence was recorded for 3 weeks. Best control (91% disease reduction) was obtained with
cither mycelium or conidia suspension, as compared to 69% using a 0.5% wheat bran
preparation, and 29% with ascospores. Disease reduction by conidia of 12 T. flavus isolates
was highly correlated with their mycoparasitic capacity on 8. rolfsii sclerotia in petri dishes
containing sandy loam soil and with their chitinase activity (r= 0.822 and 0.862, respectively).
A similar correlation (r= 0.863) between mycoparasitic and biocontrol capacities was also
observed in 10 progenies of a sexual cross between isolates of T. flavus (Ben®TE-1R6 X
B_mSTFAI). Lower correlation (r=0.692) was found between antibiotic and biocontrol capacities.
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EFFECT OF THE BIOCONTROL AGENT SPORIDESMIUM SCLEROTIVORUM ON THE
DISEASE PROGRESS OF SCLEROTINIA LETTUCE DROP. D. R. Fravell, p.
B. Adams!, and W. E. Potts?, ‘Biocontrol of Plant Diseases
Laboratory, USDA, ARS, Beltsville, MD and 2Statistical Consulting
Services, University of Maryland and USDA, Beltsville, MD 20705.

§. sclerotivorum was sprayed at 0, 0.2, 2 or 20 kg/ha onto lettuce
plants infected with Sclerotinia minor. Disease incidence was
monitored for the subsequent 3 fall (F) and 2 spring (S) crops
without additional pathogen or antagonist applications. Logistic
growth curves were fitted to the data. Within each crop, increas-—
ing rates of antagonist resulted in a positive shift of the
position of the curve with respect to time. For example, in the
F 1987 crop, inflection points were 40, 43, 46 and 55 days after
planting for the 0, 0.2, 2 and 20 kg rates, respectively. Maximum
rates (MR) of disease increase were not different among the
treatments within each crop but were different between crops. MR
averaged 3.4, 3.5, 2.1, 3.7 and 1.4 % / day for F 1987, S 1988,
F 1988, S 1989, and F 1989, respectively. The 2 and 20 kg/ha
application rates provided control in both S and F while the 0.2
kg/ha rate functioned better in the F than in the S crops.
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Geographic Distribution of Puccinia grindeliae on Gutierrezia
spp. in the Southwestern U.S.A. from 1891 to 1991, J.P. McEntee
and C. M. Liddell. Department of Entomology, Plant Pathology and
Weed Science, New Mexico State University, Las Cruces, NM 88003.

Herbarium specimens of Gutierrezia spp., located at seven
southwestern herbaria, were examined for the presence of
Puccinia grindeliae. Gutierrezia spp., known as snakeweed, are
noxious rangeland weeds, and the rust P. grindeliae is being
studied as a potential biocontrol agent. Approximately 1000
herbarium specimens of Gutierrezia spp. collected from 1891 to
1991 throughout the western U.S.A. and Mexico were examined and
about three percent were found to be infected with P.
grindeliae. The earliest known collection of P. grindeliae on
this host was made in 1906 in Dona Ana county, New Mexico. Field
surveys in 1990 and 1991 have shown that the rust is present in
a wider range of sites than represented in the herbarium
collections. Surveys of locations from which rusted plants have
been collected since 1891 are being conducted to determine the
present status of the rust epiphytotic at these locations.
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EFFECT OF DELAYED AND INTERRUPTED DEW PERIODS ON MORTALITY
OF AMARANTHUS ALBUS SEEDLINGS INOCULATED WITH APOSPHAERIA
AMARANTHI,

AS. Mintz, and G.J. Weidemann, Plant Pathology Dept., University of Arkansas,
Fayetteville, 72701.

Aposphaeria amaranthi has demonstrated potential as a biocontrol for Amaranthus spp.
(pigweed). Growth chamber studies were conducted to determine the effect of delayed and
interrupted dew periods on mortality of Amaranthus albus (tumble pigweed). Seedlings
inoculated to runoff with A. amaranthi at 3-4 x 10° conidia/ml were kept in a 28 C growth
chamber for 4, 8, 12, 24, 48 or 72 hr and then exposed to 12 hr of dew at 28 C. None of
the delayed dew periods resulted in reduced plant mortality. To determine the effect of
interrupted dew periods, scedlings were given a continuous 8-hr dew period immediately
after inoculation, or the period was interrupted after 4 hours by 24 hr of no dew. Mortality
was reduced to 47% when the dew period was interrupted, in contrast to 100% mortality
after a continuous dew period.
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EFFECTS OF CENTAUREA SPP. GROWTH HABIT ON THE POTENTIAL OF
PUCCINIA JACEAE FOR BIOLOGICAL CONTROL. N. Shishkoff and W.
L. Bruckart, USDA-ARS, Ft. Detrick, Bldg. 1301, Frederick, MD
21702.

Experiments were conducted in the greenhouse to determine if
root blomass and rate of leaf senescence are affected only by
the number of pustules produced on a plant. Isolates of P.
jaceae from diffuse knapweed (DK, C. diffusa), purple
starthistle (PST, C. calcitrapa), and yellow starthistle (YST,
c. solstitialls) are most virulent om their original hosts,
but all readily infect cornflower (C. cyanus). Five isolates
of P. jaceae were compared by inoculating both the original
host and cornflower. Root biomass reduction was affected most
by the number of infected leaves and less by the number of
pustules per leaf. The reduction in root biomass was
dependent on whether plants were indeterminate in growth (like
DK and PST), or whether rosettes were determinate (like YST).
The YST isolate affected its host more than the other
isolates. All isolates behaved similarly on cornflower.
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ASSOCTATION OF BIOTIC FACTORS WITH SOILS SUPPRESSIVE TO
RHIZOCTONIA SOLANI IN THE TROPICS. L. Birun, A.M. Rosales
and T.W. Mew. The International Rice Research Irstitute,
P.0. Box 933, Manila, Philippines.

An initial study showed that more antagonistic bacteria were
isolated from lowland paddy field with less incidence of

sheath blight. Seed bacterization with bacteria from healthy
and from rhizosphere soil of healthy plants provided 76% sheath
blight protection, whereas little protection was given by
bacteria from infected samples. Soil samples from disease-free
fields appeared to be more suppressive to R. solani. Rhizos-
phere soil samples were then collected from six locations in
the Philippines and were assayed for suppressiveness to R.
solani. TForty-five percent of 104 samples were suppressive to
R. solani. The linear mycelial growth of the pathogen was 50%
less in suppressive than in conducive soils. Given the same
inoculum density in pot experiments, sheath blight severity was
less in suppressive than in conducive soils. The inhibitory

effect was removed by sterilization but could be restored in a
mixture with 20% suppressive soil.
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BIOLOGICAL CONTROL OF DAMPING-OFF OF TOMATO
TRANSPLANTS USING THE NON-PLANT PATHOGEN PYTHIUM
OLIGANDRUM. F.N. Martin and C. RB. Semer, Plant Pathology
Department, University of Florida, Gainesvile, FL 32611.

Damping—off of tomato caused by phytopathogenic Pythium spp.
(primarily P. aphanidermatum and P. ultimum) was controlled by applying
spore suspensions of the non—plant pathogenic species P. oligandrum
to seedlings several days prior to transplanting in the field. Some
isolates were as efficacious as metalaxyl, with disease levels of ca. 5%
compared to 50% for untreated controls. There was a wide range of
efficacy for isolates of P. oligandrum in both field and greenhouse
evaluations. Isolates also were variable in cultural characteristics, such
as formation of zoosporangia, spontaneous abortion of oospores, and
constitutive dormancy of cospores.
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ALTERATION OF THE HOST-RANGE OF Colletotrichum malvarum. H.K.
Abbas and C.D. Boyette, USDA~ARS-SWSL, Stoneville, MS 38776.

Lengthy dew periods and narrow weed control spectra limit the
bioherbicidal potential of many fungi, including €. malvarum, a
pathogen of prickly sida (Sida spinosa). Studies were
initiated to discover methods to overcome these constraints
through solid substrate formulation. The fungus was grown on
autoclaved rice for 3 wks, air-dried, and milled. Crude and
cell-free filtrates applied at 15g/60ml water caused infection
and kill of prickly sida, spurred anoda, american and northern
jointvetchs, velvetleaf, hemp sesbania, and pigweed within 24
to 48 hr, and was achieved without dew. Pathogenesis but no
mortality also occurred on 17 other crop and weed species.
Spores grown on PDA infected and killed prickly sida in 5-7 days
with a 16 h dew but had no effect on the other plant species.
These studies revealed that the host range of C. malvarum is
affected by growth media and that cell-free filtrates will
induce rapid disease symptoms, suggesting that a phytotoxin(s)
may be responsible for the disease produced by C. malvarum.
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RESIDUAL RESISTANCE TO CROWN RUST IN OATS. J.M. Windes
and W.L. Pedersen. University of lllinois, Department of Plant
Pathology, Urbana, IL 61801.

Eight oat isolines, each with a single resistance gene to crown rust
(Puccinia coronata f.sp. avenae or P.c.a.), were compared to the
recurrent parent for residual gene resistance. Susceptible two-week old
plants were inoculated with a single isolate of P.c.a. The experiment
was a randomized complete block design with four replications and four
samples per replication. Plants were inoculated in a settling tower for
three minutes with 2.5 mg urediniospores mixed with 2.5 mg talc. The
plants were placed in a mist chamber overnight and then returned to
the growth chamber. Data were collected for eight consecutive days
starting on the sixth day after inoculation. Inoculated leaves were
photographed to determine pustule size. The experiment was repeated
four times. Latent period, spore production, pustule size, and pustule
number per leaf area for each isoline were compared to the recurrent
parent.
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FITNESS COMPONENTS OF PUCCINIA RECONDITA 1SOLATES ADAPTED TO
SLOW-RUSTING WHEAT CULTIVARS. 1.S. Lehman and G. Shaner, Dept. of
Botany & Plant Pathology, Purdue University, W. Lafayette, IN 47907-1155

To study adaptation of Puccinia recondita to slow-rusting wheat cultivars, the
fitness components latent period (LP), infection frequency (IF), uredinial area
(UA), uredinial growth rate (UGR), and urediniospore production (UP) of a
wild-type population (WT) and isolates (C1 and C5) derived from WT were
evaluated on fast-rusting cultivar Monon and slow-rusting cultivars CI 13227,
L 574, Suwon 85, and SW 72469-6. C1 and C5 were derived from WT by
selection for reduced LP for | and 5 asexual cycles on CI 13227. CS5 had a
significantly shorter LP than C1 or WT, mainly due to its adaptation to CI
13227 and L 574. Initial or final UA and UGR were not statistically different
for isolates. All isolates were significantly different for IF due to decreased
IF of ‘Cl on Monon, Suwen 85, and SW 72469-6. IF was negatively
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correlated to LP. C5 on CI 13227 produced significantly more spores than
WT or C1, but averaged across cultivars, UP differences were not significant.
LP is not necessarily correlated to UA, UGR, or UP and selection for
decreased LP on one cultivar might result in decreased IF on another cultivar.
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BLAST REACTION OF DURABLY RESISTANT RICE CULTIVARS IN
MULTI-LOCATION TRIALS. S. W. Ahn and D. V. Seshu,
Intemational Rice Research Institute, P.O. Box 933, Manila,
Philippines.

Blast reactions of 25 cultivars, 17 adapted to irrigated rice
conditions and 8 to upland rice with or without durable resistance
were analyzed using the results of the International Rice Blast
Nursery, a miltilocation trial conducted in different countries
yearly. Most of the rice cultivars identified as durably resistant to
blast showed low disease severity index (DSI), almost 5.0 or less,
while the DSI's of all the cultivars without durable resistance are
higher than 6.0. Also the frequency of incompatible reactions of
durably resistant cultivars is higher than 60% and the frequency of
scores for high severity is significantly lower than that of
nondurable ones. The results indicated that the combination of
broadly effective qualitative resistance and a high level of partial
resistance would enhance the durability of rice blast resistance.
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DEVELOPMENT OF BIPOLARIS LEAF SPOT RESISTANT BERMUDAGRASS
THROUGH CELL CULTURE. P.D. Colyerl, S.$. CroughanZ, S.s.
QuisenberryB, and M.A. Mohamed3. Louisiana Agricultural
Experiment Station, Red River Research Stationl, Bossier
City, LA 71113, Rice Research Stationz, Crowley, LA 70527,
and Department of Entomology”, Baton Rouge, LA 70803.

Tissue culture techniques were used to develop somaclonal
variants of forage-type hybrid bermudagrass, Cynodon dactylon
(L.) Pers. The regenerated plants were compared with the
original genotypes for resistance to Bipolaris leaf spot.
Screening for resistance was accomplished by floating detached
leaf tissue on biologically active fractions of fungal culture
filtrates for 48 hours. Filtrate used in this assay was
clarified and fractionated by sequential treatment with acetone
(50% v/v, 4 C), centrifugation (2000 g, 30 min), filter steril-
ization (0.22 microns, cellulose acetate), and batch cation
exchange chromatography. Two somaclones have been identified
with increased resistance to Bipolaris leaf spot and are

in advance field testing for other agronomic traits.
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EVALUATION OF THE CUTICLE AS A BARRIER TO PENETRATION BY
MONILINIA FRUCTICOLA IN PEACH FRUIT. J.E. Adaskaveg, A.J. Feliciano,
J.M. Ogawa. Dept. of Plant Pathology, University of California, Davis 95616.

Histological studies indicated that genotypes resistant to brown rot have a thicker
cuticle. Cuticle of fruit from resistant and susceptible genotypes of peach were
extracted with chloroform. Average amount of extract from the resistant Bolinha
genotype (0.76 mg/cm?) was significantly more than that of the susceptible genotypes
18-8-11 (0.46), Elegant Lady (0.45), and Corona (0.44). Gas chromatography-mass
spectrometry confirmed quantitative differences between these genotypes, while no
qualitative differences were observed between spectra of comparable peaks for each
extract. Additionally, fruit inoculations were made with or without a pretreatment of
pectinase to remove pectin from the cuticle. Increased exposure to pectinase from 1
to 4 min increased susceptibility of inoculated fruit in all genotypes evaluated. In
Bolinha, however, lesion size was significantly smaller than lesions formed on other
peaches (Corona, 18-8-11, Elegant Lady). Regardless of genotype, small fruit were
less susceptible to brown rot than large fruit; while pectinase treatments increased the
susceptibility of both large and small fruit. Furthermore, increase in wetness period
during inoculation increased levels of disease in all treatments.
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COMPARATIVE RESISTANCE OF SOME STRAWBERRY CULTIVARS AND
SELECTIONS TO ONE ISOLATE OF COLLETOTRICHUM ACUTATUM. C.Q.
Winterbottom, W.D. Gubler and R.S. Bringhurst. Depts. of Plant
Pathology and Pomology, Univ. of California, Davis, 95616.

Colletotrichum acutatum causes a fruit rot, infects runners,
and is associated with collapsing strawberry plants due to
crown rot in California. Forty-nine cultivars and selections
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of strawberry were inoculated with a single spore isolate of c.
acutatum to evaluate their relative resistance to lesion
development on runners. A detached fruit assay was used in the
laboratory to evaluate 26 cultivars and selections for relative
severity of fruit rot. The inheritance of plant resistance
also was investigated. Plants of Aido, Aliso, Capitola, Chand-
ler, Cruz, Douglas, Fresno, Lassen were among those rated re-
sistant. Aptos, Brighton, Donner, Fern, Hecker, Irvine, Pajaro
were among those rated susceptible. Significant differences in
lesion diameter 7 days after inoculation was cbserved among
fruit of the 26 genotypes assayed, but fruit of all genotypes
were susceptible. Plant resistance to €. acutatum is conferred
by a major gene, with resistance dominant to susceptibility.
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SOMACLONAL VARIATION FOR INCREASING RESISTANCE IN MINT TO
VERTICILLIUM DAHLIAE. Karen F. Toth and M. L. Lacy, Department
of Botany and Plant Pathology, Michigan State University, East
Lansing, Michigan 48824.

Somaclones were regenerated from callus developing on internodal
stem segments of peppermint (Mentha piperita) cv. Murray Mitcham,
moderately resistant to Verticillium dahliae. Somaclones were
regenerated on Murashige-Skoog medium amended with 2.0 mg indole-
3-butyric acid plus 1.0 mg 6-benzylamino purine (BAP) or 10.0 mg
BAP plus 250 ml coconut water per liter. Somaclones were
screened for resistance to V. dahliae in the greenhouse by
placing cut ends of three to five cuttings from somaclones in
conidial suspensions (104 spores/ml) for 15 min, then rooting in
sand. Cuttings were rated for disease severity on a 1-5 scale
(1 = no symptoms, 5 = severely stunted and wilted) after 4 wk.
Five of 144 somaclones screened had mean disease ratings (MDR) of
1.6-2.0, compared to MDR of 3.0 for the cv. Murray Mitcham.
Somaclones have also been regenerated from peppermint cv. Black
Mitcham and spearmint (M. spicata) cv. Scotch.
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DEVELOPING STABLE BLAST RESISTANCE IN RICE AT A "HOT SPOT" SITE.
F.Jd. Correa-Victoria and R.S. Zeigler. Centro Internacional de
Agricultura Tropical, CIAT, A.A. 6713, Cal1, Colombia

Since 1983 CIAT has been breeding for stable rice blast resis-
tance at an upland “hot spot™ site where blast (Pyricularia
grisea) Tevels are consistantly high. 200 breeding 11nes deve-
Toped at this site were evaluated as R {highly resistant with
no susceptible lesion types; Standard Evaluation System <3)
or PR (partially resistant with low frequency susceptible le-
sions; SES 4-5) and the resistance reaction followed 9 suc-
cessive seasons 1n the field. Of the 86 R 11ines only 6, or 7%
became suscep