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FOREWORD

This issue of the Canadian Plant Disease Survey includes a compilation of plant disease survey results for the
1991crop year. This is the fifth year the Canadian Phytopathological Society and Research Program Service,
Research Branch, Agriculture Canada have undertaken this co-operative project.

The Society recognizesthe continuing needfor publication of plant disease surveys which benefit both Federal

and Provincial agencies in planning appropriate research for the control of plant diseases. These surveys
become an intrinsic part of the literature of plant pathology in Canada.

The publication of this report depends upon voluntary contributions by Canadian plant pathologists and the
collation of the survey results by experts familiar with the diseases of the major crop categories. The survey
is published annually inthe spring issue of "Canadian Plant Disease Survey". To meet publication deadlines

all the results are due to the collators by the first of December. Instructions for submissions and forms are
available from the collators. The list of collators is appended.

We wish to thank the contributors and collators who devoted their time to the production of this publication,
and look forward to future contributions.

L.W. Stobbs
National Coordinator

H. Krehm
B.A. Morrison, R.M. McNeil, and J. Lorion
Canadian Plant Disease Survey Compilers







AVANT-PROPOS

Ce numero de I'Inventaire des maladies des plantes au Canada contient les resultats compiles d'etudes
effectuees sur les maladies des plantes pour la campagne agricole de 1991. C'est la cinquieme annee d'un
projet entrepris par la Societe canadienne de phytopathologie et le Service aux programmes de recherche
de la Direction generale de la recherche d'Agriculture Canada.

La Societe reconnait la necessite de publier ces resultats sur lesquels s'appuient les organismes federaux et
provinciaux pour planifier lestravaux de recherche qui s'imposent pour luttercontre les maladies des plantes.
De plus, ces etudes viennent enrichir incontestablement la documentation sur la pathologie des plantes au
Canada.

La publication de cesrapports est realisable grace alacontribution benevole de phytopathologistescanadiens
et au collationnement de leurs resultats par des specialistes des maladies des grandes cultures. Ontrouvera
en annexe la liste des analystesfaisant le collationnement. Comme la publication des resultats se fait chaque
annee dansle numero du printempsde I'Inventaire des maladies des plantes au Canada, les rapports doivent
étre remis aux analystes avant le ler decembre. On peut s'adresser a eux pour obtenir les formulaires et la
marche a suivre pour presenter ces rapports.

Nous tenons a remercier tous lescontributeurs et analystes, qui ontconsacré une grande partie de leurtemps
ala production de cette publicationannuelle des resultats des etudes sur les maladies des plantes etesperons
vous compter de nouveau parmi nos collaborateurs.

L.W. Stobbs
Nationale Coordonnateur

H. Krehm
B.A. Morrison, R.M. McNeil, et J. Lorion
Compilateurs
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First report of halo spot of barley caused by
Pseudoseptoriastomaticolain Alberta

S.W. Slopek’ and T.J. Labun?

In 1987, halo spot caused by Pseudoseptoria stomaticola {syn. Selenophoma donacis var
stomaticola) was found on barley, cv. Harrington, near Innisfail, Alberta. The disease has been
found in the province every year since and appearsto be increasing in prevalence. The disease,
however, remainsa minor pathogen of barley in Alberta.

Can. PlantDis. Surv. 72:1, 58, 1992.

En 1987, latache ocellee causee par Pseudoseptoria Stomaticola(syn. Selenophoma donacisvar
Stomaticolaa ete trouve sur un cultivar d'orge Harrington, pres d'Innisfail, en Alberta. Depuis la
maladiea ete observee dans la provincea chaque année et semble étre de plus en plusfrequente.
Quoiqu'il en soit, la maladie demeure un pathogene mineur de I'orge en Alberta.

Introduction

Halo spot of barley can be caused by either Pseudosep-
toria donacis (Pass.) Sutton {syn. Selenophoma donacis
(Pass.) Sprague and Johnson) or Pseudoseptoria stoma-
ticola (Bauml.) Sutton (syn. Selenophoma donacis var
stomaticola (Bauml.) Sprague and Johnson) (2,6).
P. donacis has been reported on barley {Hordeum
vulgare L.), in Australia (30,33), New Zealand (1), Europe
{1) and South Africa {26). P. stomaticola has been found
on barley in Canada (3,23,24), the United States {22), New
Zealand {32), Italy (27) and Finland (31). In Canada, there
have been no confirmed reports of P.donacis (3).
P. stomaticola has been reported on H. vulgare in Prince
Edward Island, Nova Scotia and Saskatchewan (4)as well
as on Secale cereale L. in Manitoba, Triticum aestivum L.
in Saskatchewan and a number of grasses throughout
Canada (3), including Hordeum jubatum L. near Beaver-
lodge, Alberta (5). This isthe first report of P. stomaticola
on H vulgare in Alberta.

P. stomaticola can be differentiated from P. donacis pri-
marily by spore size. P. stomaticola spores are falcate,
aseptate (1,25), variable, 10-20x 1-3um (3,6,22,25), occa-
sionally up to 25 um long (22,251. P. donacis spores are
stoutly falcate to boomerang-shaped, 18-35x 2.0-4.5 um
(22,25). The fungus overwinters on crop residue and sec-
ondary spread is by rain-splashed sporesthat ooze out of
pycnidia during wet periods (6).

Leaf spots caused by Pseudoseptoria are generally con-
sidered minor diseases of barley(6,7,8,14,15,16) although
epidemics have been observed in south-west England (9)
and Norway (10). Halo spot can cause yield losses of

 Crop Protection Research Centre, Alberta Agriculture, Box 170,
Olds, Alberta, Canada TOM 1P0.

2 Ciba-Geigy Canada Ltd., 820-26 St. N.E., Calgary, Alberta,
Canada T2A 2M4.
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0.6 t/ha and thousand kernelweight reductions of 2.9 g in
a susceptible cultivar {(28). The susceptibility of barley to
halo spot depends on the growth stage of the plant.
Brokenshire and Cooke (12) found that plants are suscep-
tible at tillering, more resistant at stem elongation and
highly susceptible at heading. Effective control of halo spot
has been obtained with benomyl, thiophanate-methy! (13),
carbendazim and propiconazole(28). Cultivars differ in resis-
tance (29,33,34) and some are immune to some isolates
of the pathogen (29).

Observations

In 1987, halo spot symptoms were observed on barley, cv.
Harrington, near Innisfail, Alberta and subsequently iden-
tified as P. stomaticola(DAOM 210660) by Dr. J. Bissett of
the Centre for Land and Biological Resources Research in
Ottawa. The disease has been alsofound every year since
and appears to be increasing in prevalence and intensity.

Observed halo spot symptoms have been consistent with
previous reports. Lesions on leaves are square or rectan-
gular with characteristic grey-white centres with purple
margins with rows of pycnidia almost always observed
within the lesions (Fig. 1). Lesions coalesce forming irreg-
ular shapes under high disease pressure (Fig. 2). Lesions
onthe awns (Fig. 3) are similar to those observed on the
leaves and are occasionally abundant (Fig. 4). Cooke and
Brokenshire(11) reportedthat typical halo spotswere not
observed on awns, only small necrotic areas. In Alberta,
it has been observed that lesions on stems and awns of
some cultivars, in particular the cv. Winchester, usuallydo
not have grey-white centres.

In 1987, halo spot symptomswere observed attrace levels
in a cultivar evaluation trial conducted at Olds, Alberta
on cultivars Bonanza, Diamond, Harrington, Johnston,
Klages, Otal and Samson but not on Empress, Leduc and
Heartland. In 1988, halo spot was found in fungicide effi-
cacy trials conducted near Crossfield (17) and Olds (18),
Alberta. At growth stage (GS) 13(21), atthe Crossfield site,
48% of the leaves had halo spot. At GS 75 halo spot was
present onthe top two leaves in all of the treatments and
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was infact the predominant disease onthe flag leaves in
some of the treatments. Halospot was also found at Olds
in 1989(19,20).

In 1990, Ciba-Geigy Canada conducted a barley leaf
disease monitoring program inthe Parkland area of Alberta
ranging from Crossfield in the south to Barrhead and
Bonnyville inthe north. Sixty fields were monitored. Halo
spot was reported in three fields; one near Ponoka on cv.
Noble and the other two near Penhold on cv. Harrington.

In addition to the monitoring program, two fields near
Olds were examined. A survey of a field of Harrington
barley near Oldswas conducted at GS 55. The percent leaf
area diseased was assessed using diagrams developed
for assessing halo spot (11). A total of twenty-five stems
were collected from five locations along an inverted "V"
pattern through the field. Percentage leaf area diseased
by halo spot and scald (Rhynchosporium secalis (Oud.)
J.J.Davis), were assessed onthetopthree leaves. Disease
levelsonthe flag-2,flag-1 andflag leaveswere 0.1, 1.1 and
0.6 for halo spot and 20, 0.9 and 0.2 for scald. These
results are consistent with comments by Cooke and
Brokenshire {11) that upper leaves appear to be more
susceptible than lower leaves. At GS 87/92 a field of
barley, cv. Winchester, was evaluated for awn damage
resulting from halo spot infection. Ten heads were col-
lected along atransect at evertwenty-five paces. The area
of diseased awn averaged 8.8%.

Although the prevalence of this disease appears to be
increasing it remains a minor pathogen of barley in Alberta.
Epidemics of halo spot may occur inthe future because
inoculum levels appear to be increasing and many of the
present cultivars are susceptible to the pathogen.

Acknowledgements
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Fig. 1. Halo spot lesion on a barley leaf. Rows of pycnidia are visible within the lesion.
Fig. 2. Coalescing lesions of halo spot on flag leaf of barley, cv. Harrington at GS 73.
Fig. 3. Halo spot lesions on a barley awn.

Fig. 4. Severe infection of barley awns by halo spot.
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Response of cultivars and breeding lines of Phaseolus
vulgaris L.to the black pod fungus, Alternaria alternata

in southwestern Ontario
J.C. Tu and S.J. Park’

From 1981to 1983, seventyto eighty commercial cultivars, breedinglines, and plant introduction
lines of beans were tested for resistanceto black pod disease caused by Alternaria alternata (Fr.)
Keissler. The different degrees of susceptibility and resistance of these cultivars and lines are

reported in this paper.

Can. Plant Dis. Surv. 7221, 9-12, 1992.

Depuis 1981jusqu’a 1983, environ soixante-dix a quatre-vingtcultivars commerciaux, de lignees
genealogiques et lignees genealogiques introduites de haricots furent evaluees pour leur resis-
tance a labralure alternariennecausee par Alternaria alternata(Fr.) Keissler. Lesdifferentsdegres
de susceptibilite et de resistance de ces cultivars et de ces lignees sont discutes dans ce rapport.

Introduction

Black pod disease of common beans {Phaseolus vulgarisL.)
was discovered by Tu (1982) The causal organism, Alter-
naria alternata (Fr.) Keissler, is a weak parasite which
colonizes the cavities of stomata of the actively growing
plants (Dickinson and O'Donnell, 1977; Dickinson and
Bottomley, 1980).In the fall, when senescence of plants
begins and leaves and podsturn yellow, the fungus starts
to flourish and tissues show a black mouldy appearance.
Severely infected pods turn black and seeds from dis-
eased pods often show varying degrees of grey discolor-
ation (Tu and Park, 1983). The disease is widespread
in southwestern Ontario, and each year losses due to
‘pickers’ and seed discoloration are estimated at 2 to
3 million dollars (Tu etal., 1988) Approximately 63% of
Ontario-produced dry beanswere infected and/or infested
with Alternaria spp. of which 56% was A. alternata (Tu,
1989). Fall rains that delay the harvest exacerbate this
disease (Tu et al., 1988). Seed discoloration reduces qual-
ity and marketability of white beans.

The control of black pod disease by chemical spray has
been investigated and the results indicated that the fun-
guswastolerantto benomyl, dichloran and chlorathalonil
but was sensitive to iprodione (Tu, 1983). Unfortunately,
application of iprodione to control this disease is costly
and not economically feasible. Furthermore, it may have
adverse environmental implications. Measures other than
chemical means are being examined to manage this
disease. Early seeding and use of early maturing cultivars
were suggested to ensure that harvesting could be com-
pleted beforethe arrival of the rainy season inthe fall (Tu
etal., 1988) Alternatively, the disease might be controlled

7 Agriculture Canada,Research Station, Harrow, Ontario, Canada
NOR 71G0.

Accepted for publication August 26, 1991.

or alleviated by using resistant cultivars, since there were
indicationsthat some cultivarstendedto have less severe
symptoms {Tu and Park 1983). A series of screening trials
were conducted to evaluate the susceptibility of some
cultivars and lines in an effort to identify plants which
might be of value to develop resistant cultivars.

Materials and methods

The cultivars, breedinglines, and plantintroductionlines,
that were submitted to the Ontario Cooperative Bean
Variety Trial, were seeded in experimental plots at
the Harrow Research Station. The experiments were
conducted in 1981, 1982, and 1983. Each year, between
seventy to eighty cultivars and lines were tested in com-
pletely randomized block designinfour replications, each
with 2 row-plots. The beans were seeded inthe last week
of May or first week of June, depending on weather and
soil conditions. The disease developed naturally in field
plotsevery year, usually starting in mid-season (late July)
and progressively worsened toward maturity. Disease
severity was scored on a 0-9scale which correspondedto
percentages of total leaf area with disease symptoms
{i.e. 0=0-10%, 1 = 11-20%). The disease severity readings
for leaves and stems were made between August 3L
and September 15, and between September 15 and 21
for pods.

Results and discussion

The results (Table 1and 2) showed that fifty-five commer-
cial cultivars, breeding lines, or plant introduction (P.L.)
lines had a disease severity rating of O to 4 indicating a
high to moderate resistance to this disease in south-
western Ontario. Many of the resistant cultivars (Table 1)
are currently recommended cultivars and could be adopted
readily into commercial production in Ontario while the
others along with breeding lines and P.l. lines (Table 2)
could be used by breeders inthe development of resis-
tance to this disease. Resistance to A. alternata infection
would contribute to the reduction in incidence and
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severity of Alternaria black pods and consequently reduce Acknowledgement

the 'pickers' and seed discoloration.
P The authors wish to thank the individuals and companies

The presentresults should be helpfulto growers, breeders, for supplying the seed usedfor testing.
seed companies, and the Ontario bean industry.

Table 1. Response of cultivars of common beans to Alternaria alternata infection in
southwestern Ontario.f¥

Disease Severity Index$ Cultivar*
(0-9 scale)
0.0 - 1.0 Rabia de Gatol, A-553
1.1 - 2.0 Bunsi6é, C-202, Crestwood5, ExRico 234, 0AC

Rico#4, Kaboon?

2.1 - 3.0 Duty’?, Fleetwood?, Westland®, Northlandb,
Harofleet®, Midnight2, Stinger®, Midlands,
Domino2, Neptune2, Swan Valley2, 0AC
Gryphon4, Black Magic2, €-152

3.1 - 4.0 OAC Seaforth4, Harokent?, Kentwood?, Aurora?,
Admiral8, Laureat!, Flol, Mitchell®,
Dresden®?
4.1 - 5.0 Seafarer?, Steuben?, Suncrest$
5.1 - 6.0 sanilac?®
6.1 - 7.0 -
7.1 - 8.0 Sacramento RKS®
’f‘ This list may include some private cultivars. Interested parties wishing to obtain seeds should write

directly to their respective sources.

:l: Based on a 0-9 scale, where 0 = <10%, 1 = 11-20% of pods with symptoms, 2 = 21-30%...and 9 = 91-100%.
Thus, a score of O to 4.0 is considered to have high to moderate levels of resistance and a score of 4.0
to 9.0 to have moderate to high levels of susceptibility.

The superscripts following each cultivar indicate the suppliers of seeds:

1. Dr. MH. Dickson, N.Y. State Agric. Exp. Station, Geneva, NY; 2. Dr. J.D. Kelly, Michigan State
University, Lansing, Michigan; 3. CIAT, Cali, Colombia; 4. Dr. T.E. Michaels, University of Guelph,
Guelph, Ontario; 5. Gen-Tec Seeds Ltd., Woodslee, Ontario; 6. GW. Thompson & Sons Ltd., Blenheim,
Ontario; 7. Wilbur Ellis Co., Spokane, Washington; 8. Idaho Seed Bean Co., Twin Falls, ID; and 9. Dr. S.J.
Park, Harrow Research Station, Harrow, Ontario.
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Table 2. Response of common bean lines to Alternaria alternata infection in southwestern

Ontario.t
Disease Severity Index} Line*
(0-9 scale)
0.0 - 1.0 P.l. 167.3992
1.1 - 2.0 P.1. 169.8282, P.1. 171.8032, P.l. 174.3173, T79014,
181024, T82014, T82034,
pvH32h, oac-5¢€
2.1 - 3.0 P.l. 169.9202, P.l1. 171.7612, P.l. 203.9583, NY2558P,
0AC-3€, 0AC-4€, T82044d,
GT-01828, 1225022h
3.1 - 4.0 1sB-513f, T81034, Mo3h, mosh, P.I. 169.8802
4.1 - 5.0 P.I. 169.8942, P.I. 203.9583, P.I, 173.04723, OAC-1€,
8BP-2660, NY2114-12P
5.1 - 6.0 181044, MO162b, Moil, Mozh, Mo3bh
6.1 - 7.0 Wisconsin RRR46€, P.l. 165.4353, GY-273h, 14550050
7.1 - 8.0 P.l1. 165.616""
'}‘ This list includes some numbered lines, breeding lines and P.I. accessions. Interested parties wishing to

obtain seeds should write directly to their respective sources.

# Based on a 0-9 scale, where 0 = <10%, 1 = 11-20% of pods with symptoms, 2 = 21-30%...and 9 = 91-100%.
Thus, a score of 0 to 4.0 is considered to have high to moderate levels of resistance and a score of 4.0
to 9.0 to have moderate to high levels of susceptibility.

The superscripts following each line indicate the suppliers of seeds:

a. Plant Introduction Station, U.S.D.A., Pullman, Washington; b. Dr. M.H. Dickson, N.Y. State Agric. Exp.
Station, Geneva NY; c. Dr. D.J. Hagedorn, University of Wisconsin, Madison, WS, d. GW. Thompson & Sons,
Blenheim, Ontario; e. Dr. T.E. Michaels, University of Guelph, Guelph, Ontario; f. ldaho Seed Bean Co.,
Twin Falls, ID; g. Gen-Tec Seeds Ltd., Woodslee, Ontario; and h. Dr. S.J. Park, Harrow Research Station,
Harrow, Ontario.

Literature cited 5. Tu, J.C. 1989. Isolation and characterization of biological
o ) agents causing discoloration in Ontario produced navy
1. Dickinson, CH. and J. O'Donnell. 1977. Behaviour of phyllo- beans. Med. Fac. Landbouww. Rijksuniv. Gent54:567-572.
plane fungi on Phaseolus leaves. Trans. Br. Mycol. Soc. 6. Tu, JC., M. McDonnell and V.A. Dirks. 1988. Factors affecting
~ 68:193-199. o seed quality of navy bean in the field in southwestern
2. Dickinson, CH. and D. Bottomley. 1980. Germination and Ontario. Seed Sci. Technol. 16:371-381.
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Variability among cultivated sunflower genotypesto

sclerotinia head rot

W. Dedio’

Sclerotinia head rot occurred in 1980 and was widespread in Manitoba sunflower in 1981.
Agriculture Canada test plots at Thornhill and Holland, Manitoba, were almost 100% infected by
the pathogen. In some tests, sclerotinia head rot was negatively correlated with height, days to
bloom and days to maturity. Tests showed considerable variability in head rot intensity among
the cultivars includingthose with closely related genotypes. Resistance to head rot appeared to
be conditioned by additive genes derived from both parents. The head rot incidence inthree-way
crosses was similar to that predictedfrom single crosses.

Can. Plant Dis. Surv. 72:1, 13-16, 1992.

La pourriture sclerotique du capitule s'est declaree en 1980 et fut largement répandue dans les
culturesdetournesol au Manitobaen 1981_A Thornhill et Hollandau Manitoba, dans les parcelles
experimentalesd’Agriculture Canada presque 100% des plants furent infectes par le pathogen.
Certains essais rapportessur la pourriture sclerotique du capitule furent correles negativement
avec la hauteur, les jours de floraison et les jours de maturite. Les essais ont demontre une
variabilite considerablede I'intensite de la pourriture du capitule parrnis les cultivarsincluant des
genotypes relies de pres. La resistancea la pourriture du capitule semble étre conditionnee par
des genes additifs derives des deux parents. L'incidence de la pourriture du capitule avec le

croisementtriple a ete sirnilaire a celle prevu avec les croisementssimples.

Introduction

Sclerotinia sclerotiorum (Lib.) de Bary is an important
pathogen that can markedly reduce yields of sunflower
(Helianthus annuus L.). The pathogen causes two sun-
flower diseases depending on the mode of sclerotial ger-
mination. In North America, hyphal outgrowths, during
myceliogenic germination of soilborne sclerotinia, pene-
trate the plants and incite sudden wilt, considered to be
the more serious disease of the two (Acimovic, 1984).
Head rot, resulting from carpophoric sclerotial germina-
tion, has also resulted in serious crop losses in Manitoba
and North Dakota (Hoes, 1969; Gulya et al., 1989).In 1986,
an estimated 10.2% of the crop in eastern North Dakota
was affected by head rot (Gulya et al. 1989).

The development of head rot is dependent upon environ-
mental conditions that favor production of apothecia and
ascospores, ejection of ascospores, and spore germina-
tion at the time when the plants are most susceptible
(Lamarqueand Rapilly, 1981). Kondo et a/. {1988) demon-
strated that ascosporesinvadedthesunflower head mainly
through florets. Head rot is probably a major disease in
Argentina, France and Japan because of frequent rains
during flowering (Acimovic, 1984; Kondo, 1988).

The effect of genotype on susceptibility to head rot is
being studied to provide a basis for the development of
resistantcultivars. In France, Leclerq, (1973)observed that
shorter and earlier maturing cultivars were more suscep-
tibleto headrot. Kondo et al. {1988) tested eleven cultivars

7 Agriculture Canada, Research Station, Morden, Manitoba,
Canada ROG 1J0.

Accepted for publication September 4, 1991.

and reported that differences in head rot occurrences
were accounted by differences in flowering time. Gulya
et al. (1989) also reported considerable variation in head
rotamong 189 genotypes.

In 1980 and 1981, an unusually high natural incidence of
head rot was observed in the sunflower test plots at
Thornhill (8 kilometers west of Morden) and Holland,
Manitoba. This provided an opportunity to evaluate the
variation insusceptibilityamong our cultivated genotypes
to head rot under natural infections.

Materials and methods

The incidence of head rot was scored from 0to 10, with
0 assigned to uninfected sunflower and 10 to infection of
all of the heads. In 1980, two trials were designed to
evaluate the yield potential of new,sunflower lines or
cultivars. The firsttrial, partofthe US - National Sunflower
Performance Trial (US NSPT), contained thirty-one com-
mercial hybrids grown in a randomized block design with
four replicates. The second trial (1980 Prel) consisted of
230 entries from the Morden breeding program in ten
preliminary yield tests, each with two replications. The
incidence of head rot was determined one or two weeks
prior to harvest in October. Data was also recorded for
plant height, days to 80% bloom, days to maturity and
yield. Correlation coefficients between head rotincidence
and various agronomic characters were determined for
the plantsin both trials.

In1981, data was collected from another USNSPT planted
at Thornhill with forty-two entries. Head rotincidence and
agronomic data also were collected from the Canadian
Sunflower Co-operative Test (CSCT) at Thornhill with
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Table 1. Agronomic characteristics and head rot estimates of sunflower hybrids tested in 1980 and 1981.

Head rot

No. of Yield, kg/ha  Days to bloom Oays t0o maturity Height, an score'
Test hybrids  Mean O Mean SD Mean SD Mean  SD Mean SO
1980 Prelim 230 1930 = 352 66.1 = 3.0 107.4 = 3.4 160 = 13 0.9 = 1.0
1981 Prelim 1 184 2340 + 383 80.3 = 1.6 117.1 £ 1.8 153 £ 11 2.5z 1.0
1981 Prelim 2 40 1448 £ 340 79.4 £ 1.3 115.4 = 1.2 153 7 45 & 2.1
1981 US NSPT 42 2233 * 322 83.5 = 1.9 121.0 £ 2.9 170 = 10 1.6 = 1.9
1981 CSTC, Holland 36 2340 £ 247 152 = 8 22 = 1.7
1981 CSTC, Thornhill 36 2293 £ 407 82.1 £ 2.1 119.2 £ 2.9 156 = 9 2.8 %21
1981 CSTC, Combined 36 2316 + 235 154 = 6 2.5% 1.9
*  Scored from 0 to 10 (0 = no infection, 10 = 100% infection).
Table 2. Correlation coefficients of head rot incidence with several

agronomic characteristics in 1980 and 1981 tests.
Correlation coefficient
Test Yield Height Days to Days to
bloom maturity

1980 Prelim -, 40%% -.03 SL45%% = .39%%
1981 Prelim 1 - 44%% -,04 .06 -.10
1981 Prelim 2 =.75% .08 .29 -.26
1981 US NSPT -.58* -.11 -.26 -.02
1981 CSTC, Holland -, 56% -.30
1981 CSTC, Thornhill ~.85%% -.39 -, 47 -.53
1981 CSTC, Combined ~.82%% —. 64*

* %% Significant at the 0.05 and 0.01 levels of probability, respectively.
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thirty-six entries. These thirty-six entries were planted at
Holland, Manitoba, and data were recorded for plant
height and head rot incidence. These two tests were
replicated four times in a rectangular lattice design. Data
was also collected from 184 experimental hybrids in eight
preliminaryyield tests in 1981 with two replications (1981
Prelim 1),

In another 1981 test (1981 Prelim 2), four female lines
{CM 577, CM 588, CM 589 and HA 301) were used in single
and three-way crosses. The four lines were used in all
combinations to produce six initial crossesfor use inthe
development ofthree-way hybrids. This resulted in atotal
of 10 cytoplasmic male sterile lines or single crossesthat
were used as females for production of hybrids. Four
experimental restorer lines, numbers 22, 29, 33 and 55,
were used to combine with each of the female parents.

Table 3.
four male parent lines.
brackets.

They consisted of two pairs of sister lines; one pair (22and
29) was derived from a cross involving CM 469 while the
other pair (33 and 55) was derived from two identical
crosses involving CM 497. The line CM 497 was released
earlier that shows partial tolerance to sclerotinia stem rot
(Huang and Dedio, 1982). Both CM 469 and CM 497 were
derived from a gene pool developed by allowing fifty
inbred lines to interpollinate for three generations. The
forty possible resulting hybrids from these crosses were
planted at Thornhill in a randomized block design with
three replicates.

The 1981 agronomic data and head rot scores are pre-
sented in Table 1. Correlation coefficients between head
rot and days to bloom, days to maturity, height and yield
were determined where data was available.

Head rot score of single and three-way hybrids from four female and
Predicted values from single crosses are in

Male parent

Female parent 22 29 33 55 Mean

CM 589 8.2 9.3 6.0 4.3 7.0

CM 588 2.5 2.3 3.7 0.7 2.3

CM 577 4.3 7.3 6.3 3.5 5.4

HA 301 3.5 7.7 3.3 2.7 4.3
Single cross mean 4.6 6.7 4.8 2.8 4.7

CM 588 X CM 589 3.0(5.4) 7.3(5.8) 6.0(4.8) 2.5(2.5) 4.7(4.6)
CM 588 X CM 577 4.7(3.4) 3.7(4.8) 4.0(5.0) 0.3(2.1) 3.2(3.8)
CM 588 X HA 301 3.7(3.0) 5.7(5.0) 3.0(3.5) 3.0(1.7) 3.8(3.3)
CM 589 X CM 577 6.0(6.2) 5.0(8.3) 7.0(6.2) 3.0(3.9) 5.3(6.2)
CM 589 X HA 301 5.5(5.8) 8.0(8.5) 4.5(4.6) 2.0(3.5) 5.0(5.6)
CM 577 X HA 301 3.3(3.9) 7.3(7.5) 3.0(4.8) 2.8(3.1) 4.1(4.8)
3-way Cross mean 4,4(4.6) 6.2(6.6) 4.6(4.8) 2.3(2.8) 4.4(4.7)

* Scored from 0 to 10; 0 = no infection,

10 = 100% infection.
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Table 4. Regression equations relating
yield with sclerotinial head
rot at Thornhill and Holland,
Manitoba Sunflower Committee
Tests, 1981.

Thornhi11l

y = 2757 - 162.1x

Holland
y = 2518 - 82.3x
y = yield (kg ha-1); X = head rot score

Results

Sclerotinia head rotwas widespread in Manitoba in 1980
andwas much more severe in 1981.The range of head rot
scores among hybrids inthe 1980 US NSPTwas 0to 0.7
in 1980, with an average of 0.3. Therefore data are not
presented. On the site for the 1980 preliminary test, the
mean head rot score was 0.9 and the range was 0to 4.4
(Table 1). In the 1981 tests, head rot was much more
severe with mean scores of 2.5 for Prelim 1, 45 for Pre-
lim 2 and 1.6 for US NSPT (Table 1). The range of values
for these three tests varied between 0 and 8.3.

In all ofthe 1980-81tests, only the CSCT showed a signif-
icant negative correlation of height with head rot inci-
dence. Days to bloom and maturity were negatively
correlated with head rotincidence inthe 1980preliminary
tests and 1981 CSCT at Thornhill, but not significantly in
the latter test.

Considerable variation in susceptibility to head rot was
found among hybrids from the four inbred lines used as
females and four restorer lines (Table 3). The mean score
of single cross hybrids with differentfemales rangedfrom
2.3 for CM 588 crossesto 7.0 for CM 589 crosses. Thiswas
asignificantdifference as an LSD{.05) of 1.2 was obtained
when groups of hybrids with differentfemales were com-
pared. When groups of hybrids with different restorers
(males)were compared, the mean score ranged from 2.8
to 6.6 for single crosses and 2.3 to 6.2 for three-way
crosses with an LSD(.05) of 0.8. The head rotincidencein
the three-way crosses was close to the values predicted
from single crosses (Table3). The mean head rot score of
the four female lineswith each of the four maleswere 4.6,
6.7, 4.8, 2.8 comparedto 4.4, 6.2, 4.6 and 2.3 for means of
six single cross females with each of the four males,
respectively.

Discussion

In 1981, sclerotinia head rot of sunflower was severe in
Agriculture Canadatest plotsand other fields in Manitoba

and Saskatchewan. The 1981 disease outbreak may have
been related to the nine-day period of wetness that coin-
cided with flowering periods of the different hybrids. Pre-
vious to this, the last outbreak of head rot in Manitoba
occurred in 1968 (Hoes, 1969). In 1981, flowering was
delayed and the disease outbreak coincided fairly closely
with the wet period, 76 mm of rain in early August.
Outbreaks of sclerotinia of lower intensity have appeared
sporadically in Manitoba since 1981, but only the most
susceptible hybrids were affected.

There was significant correlation between head rot and
lowyield. When plants became infectedthe acheneswere
released andthe head appearedto disintegrate. Fromthe
regression equations it was estimated that when 50% of
the plants were infected, a 29% yield reduction occurred
at Thornhill and 16% reduction at Holland (Table 4).

The plant height, daysto bloomand daysto maturitywere
factors affecting the incidence of head rot in some tests.
Inthisstudy plant heightdid notappearto be asimportant
in disease incidence as postulated by Leclercq (1973).The
incidence of head rot correlated significantly with daysto
bloom or maturity in some tests (Table 2).

The large range of head rot incidence inthe various tests
as indicated by the high standard deviation could not be
accounted for by agronomic characteristics alone. Even
within the same height or maturity requirement class,
considerable variation in head rot was noted. Although
considerable variation was observed among different
genotypes by Kondo et al. (1988) and Gulya eta/.(1989),
most of the resistant lines used by the latter authorswere
either late flowering, very tall or susceptible to insects
such as midge (Contarinia schulzi Gagne). Inthis investi-
gation considerable variation in head rot incidence was
foundinagronomically desirable hybrids. Evenin hybrids
with related restorer lines, head rot incidence varied con-
siderably (Table3). The factthatthe head rotincidence of
three-way hybridswere closetothe values predictedfrom
single crosseswould suggest additive effects ofthe genes
are involved (Table 3).
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Screening of alfalfa cultivars for resistanceto fusarium

wilt in northeastern Alberta
S.F. Hwang’

Greenhouse and field tests were conducted to evaluate sixteen alfalfa cultivars for dry matter
yieldsandresistance to fusarium wilt. All cultivars showed symptomsoffusarium wilt, butdisease
severity varied considerablyamongcultivars. Algonquin, Angus, Beaver, Drylander, Saranac, and
Spredor were the cultivars least affected by Fusarium oxysporum f. sp. medicaginis; Anchor,
Peace, Roamer, Rambler, and Trek were the most affected. Significant differences were found
among cultivarsfor dry matter yields.

Can. Plant Dis. Surv. 72:1, 17-20, 1992.

Des essais au champs et en serre furent efectues pour evaluer les rendements en matiere seche
et la resistance a la fletrissure fusarienne de seize cultivars de luzerne. Tous les cultivars ont
présenté des symptdmes de fletrissure fusarienne mais avec une sévérité variant considérable-
ment. Les cultivars Algonquin, Angus, Beaver, Drylander, Saranac'et Spredor furent les moins
affectés par le Fusarium oxysporum f. sp. medicaginis. Les cultivars Anchor, Peace, Roamer,
Rambler et Trek furent les plus affectes. Parmis les cultivars, on a trouve des differences

significatives pour les rendements de la matiere seche.

Introduction

Fusarium wilt of alfalfa (Medicago sativa L.), caused by
Fusarium oxysporum f. sp. medicaginis (Weimer) Snyd.
and Hans., progresses slowly in natural alfalfa stands, but
can cause considerable yield losses in a stand over a
period of several years (2,3,4). In Alberta, winter survival
is critical for successful production of alfalfa and survival
depends largely onthe storage of adequate food reserves
in the roots and crowns during the fall (2,8,9). Fusarium
wilt may predispose alfalfa to winterkill by affecting the
accumulation of food reserves (12). The development of
fusarium wilt-resistant alfalfa cultivars would offer the
best possibility for the control of this disease, but more
information on the responses of currently available culti-
vars to fusarium wilt is needed by plant breeders. The
objective of this study was to evaluate alfalfa cultivarsfor
resistance to fusarium wilt under greenhouse and field
conditions.

Materials and methods

One single-spore isolate of Fusarium oxysporum f. sp.
medicaginis was obtained from roots of symptomatic
alfalfa seedlings collected in northeastern Alberta and
identified based on descriptions by Booth (1) and Nelson
et a/.{11). The fungus was maintained on potato dextrose
agar plates at 5°C. Conidial inoculum was prepared by
placing a9 mm-diameter mycelial disk of F. oxysporum f.
sp. medicaginis in 250 mL conical flasks containing 100
mL sterile Kerr's (7)solution, which was shaken continu-
ously at200 rpmfor 5days at roomtemperature in natural

7 Plant Sciences, Alberta Environmental Centre, Vegreville,
Alberta, Canada TOB 4LO.
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light. The cultures were filtered through two layers of
cheesecloth to remove mycelium and the filtrate was
centrifuged at 1000 rpmfor 10 min. The pellets of conidia
were resuspended and diluted with sterile water to a
concentration of 1.5 x 108 conidia/mL.

Seeds of each alfalfa cultivar were surface-sterilized in
70% ethanol for 2 min, followed by 2 min in 0.6% sodium
hypochlorite, then rinsed three times in sterile distilled
water, and sown infiber flats (50x 30 x 10 cm) containing
sterilized vermiculite. The seedlings were inoculated with
Rhizobium meliloti, fertilized with 20-20-20 (N-P-K), and
placed on a greenhouse bench at 22-26°C. Three months
after seeding, alfalfa plantswere lifted, andthe tops were
trimmed to about 4 cm from the crown while the roots
were trimmed to about 12cm from the crown. The plants
were inoculated by immersing the roots in the conidial
suspension for 30 min. For the greenhouse test, the inoc-
ulated plants were plantedin 13-cm-diameter plastic pots
containing a steam-sterilized mixture of sand, loam and
vermiculite (1:1:1, v/v). Ten replicate pots (5 plants/pot)
were used for each cultivar and all pots were arranged
randomlyonthe greenhouse bench. Forthefieldtest, one
field plot was established in the spring of 1989 at the
Alberta Environmental Centre, Vegreville. A'pre-emer-
gence herbicide, Eptan EC, at a rate of 45 L/ha along with
90kg/ha of monoammonium phosphate(11-51-0), 20 kg/ha
of potash (0-0-60) and 19 kg/ha of elemental sulphur
(0-0-0-90) were incorporated intothe soil. Inoculated plants
were plantedinarandomized complete block designwith
four replications. Each single cultivar plot consisted of
50 plants spaced 20 cm apart in a 10-m-long row. There
was 1 m between cultivars and 2.5 m between replicates.
When necessary inoculated plants were stored at 3-5°C in
acontainer with 1-2cmwater to keepthe roots moist until
transplanting.
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Table 1. Comparative forage yield of alfalfa cultivars and their resistance to fusarium
wi It under greenhouse and field conditions.

Dry weight (g) Disease Severityy
Cultivar Greenhouse Field Greenhouse Field x Field &
Greenhouse
Algonquin 3.22 ax 394 abc 1.1b 2.0 cde 1.6
Anchor 2.75 abcd 327 abcd 19 ab 29 ab 2.4
Angus 3.05 ab 294 abcd 1.6 b 15 e 1.6
Anik 1.37 g 57 d 1.7 ab 2.0 cde 1.9
Beaver 2.75 abcd 480 ab 10b 16 e 1.3
Drylander 2.97 abc 181 d 17b 1.7 de 1.7
Peace 2.29 def 270 abcd 2.7 a 3.0 a 2.9
Rambler 3.34 a 283 abcd 2.0 ab 2.4 abcd 2.2
Rangelander 3.14 ab 334 abcd 1.7b 2.0 cde 1.9
Roamer 197 f 203 bed 2.7 a 3.0 a 2.9
Saranac 2.84 abcd 554 a 1.3 b 2.1 bcde 1.7
Spredor 2.62 bcde 516 a 160D 1.7 de 1.7
Thor 2.80 abcd 469 abc 15hb 2.4 abcd 2.0
Trek 2.14 ef 326 abcd 1.8 ab 2.5 abc 2.2
Trumpetor 1.45 ¢ 376 abc 15b 2.3 abcd 1.9
Vernal 2.39 cdef 551 a 1.8 ab 2.4 abcd 2.1

Values in a column followed by the same letter are not significantly different using Duncan's Multiple
Range test (P=0.05).

y Disease severity was based on a scale of 0-5 where 0 = no discoloration in the root; 1 = small dark
strands in the inner stele; 2 = small dark-brown arcs in the inner stele; 3 = larger dark-brown areas in
the inner stele or partial dark-brown rings in the outer stele; 4 = the entire outer stele dark brown,
plant alive; 5 = plant dead.
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The plants were harvested three months after trans-
planting, dried at 70°C for 24 hr, and weighed. Tap roots
of surviving plants were dug up, cross-sectioned, and
rated for disease severity basedon a previously described
0to 5scale(14): 0 =no discoloration inthe root; 1=small
darkstrandsinthe innerstele (Fig.1); 2=small dark-brown
arcs or rings in the inner stele (Fig. 2); 3 = larger dark-
brown areas, arcs or rings in the inner stele, or partial
dark-brown rings in the outer stele (Fig. 3); 4 =the entire
outer stele dark brown, plant alive (Fig. 4); 5 =plant dead.
Sections approximately 1 um thick were cut from the
infected tap roots, mounted on glass slides, stained with
toluidine blue, and examined and photographed with a
light microscope (10).

ANOVA and Duncan’s Multiple Rangetests were usedto
statistically analyze the data on dry matter yield and
disease severity of fusarium wilt.

Results and discussion

The sixteen cultivars were affected to varying degrees by
F oxysporumf. sp. medicaginis in both greenhouse and
field tests (Table 1). The highest disease ratings were
recorded for cvs. Anchor, Peace, Roamer, Rambler, and
Trek(x for field and greenhouse of 2.9 to 2.2, respectively),
whereas lowest disease ratings were observed for cvs.
Algonquin, Angus, Beaver, Drylander, Saranac, and Spredor
{x for field and greenhouse of 1.3 to 1.7, respectively).
Disease severity ratings of the remaining cultivars were
intermediate (Table1). Inthe greenhouse test, highest dry
matter yields (3.05 to 3.34 g/pot) were observed for cvs.
Algonquin, Angus, Rambler, and Rangelandercompared
with cvs. Anik, Peace, Roamer, Trek, Trumpetor, and
Vernal, which yielded the least (1.37 to 2.39 g/pot). Yields
of the remaining six cultivars were intermediate (2.62 to
2.97 g/pot) (Table 1). Inthe field test, highestyields (469
to 554 g/plot) were observed for cvs. Beaver, Saranac,
Spredor, Thor, and Vernal compared with cvs. Anik,
Drylander, and Roamer, which yielded the least (57 to
203 g/plot). Yields of the remaining eight cultivars were
intermediate (270to 376 g/plot) (Table 1).

Crown and root rot is a complex disease that has been
considered a major limiting factor in the production of
alfalfa for a number of years (2,5,6). Selection for resis-
tance to crown and root rot has been difficult because of
the large number of causalorganisms(4,5,6,13). Fusarium
wilt appearsto be an important component of the crown
and root rot disease complex; in some years, the damage
of fusarium wilt alone may be lethal to alfalfa (3). More-
over, according to Richard et al. (12), cold resistance of
alfalfa is affected more by fusarium wilt than by fusarium
root rot, because infection ‘with F oxysporum f. sp.
medicaginisaffects physiological processesthat normally
leadto hardening (8,12).

A combination of fusarium wilt disease and winter stress
factor is believed most likely to cause stand decline and
yield reduction in Alberta. The results of this study clearly
demonstrate that Algonquin and Beaver are the known
winter-hardy cultivars within the group of lowest disease

severity and the other two tested winter-hardy cultivars,
Anik and Peace, belong to the intermediate and greatest
disease severity groups, respectively. Beaver is the only
promisingcultivarwith highdry matter yield; Anik hadthe
leastyield in both the greenhouse and field tests.

Disease severity ratings in this study were not related to
yields, but did indicate comparative resistance to fusa-
rium wilt of different cultivars. The very close agreement
of field and greenhouse disease evaluations in this study
suggests that greenhouse testing can be an important
supplement to field testing for resistanceto fusariumwilt.
It offers breeders the advantage of rapid progress in
developing fusarium wilt-resistant alfalfa cultivars.
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Figs. 1-4. Cross section of alfalfa tap root infected with Fusariurnoxysporum f. sp. medicaginis.
Fig. 1. Small dark strands in the inner stele (disease severity= 1).

Fig. 2. Small dark-brown arcs inthe inner stele (disease severity =2).
Fig. 3. Large dark-brown areas inthe inner stele (disease severity =3).
Fig. 4. Entire outer stele dark brown (disease severity =4).

Fig. 5. A portion of a cross section through an alfalfa tap root infected with Fusariurnoxysporurnf. sp. medicaginis. Notethe conidia
inthe xylem vessel element.

Fig. 6.A portion of a longitudinal section through an alfalfa tap root infected with Fusarium oxysporurn f.sp. rnedicaginis. Note the
hyphae inthe xylem vessel element.
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Frequency and distribution of seedborne fungal

pathogens in western Canadian canola-1989 and 1990

R.M. Clear?

In 1989 and 1990, composite samples of canolafrom crop districts in western Canada were tested
for the presence of the seedborne pathogens Alternariabrassicae, A. raphani, and Leptosphaeria
maculans. Eachyear, six hundred seeds from each crop district were surface disinfected before
plating onto 20% V-88 agar. A. brassicaeand A. raphaniwere more common in 1989 and were
isolated most often from Alberta and the northerncrop districts. The virulentform of L. maculans
was found primarily in Saskatchewan, where it was recovered on average from 0.1% of seeds
tested.

Can. PlantDis. Surv. 72:1, 21-28, 1992.

En 1989et 1990, les echantillons composes de canola provenantdes districtsagricoles de I'Ouest
canadien furent etudies pour detecter la presence de pathogenes propagés par la semence, soit
Alternaria brassicae, A. raphani, et Leptosphaeria maculans. Chaque année, six cent sernences
de chaquedistrict agricolefurentdesinfecteesen surface avant 'ensemencementdans l'agar 20%
V-88 agar. A. brassicae and A. raphanifurent pluscommunen 1989 et furentisolés plus souvent
en Alberta et dans les districts agricoles nordiques. La forme virulente de L. maculans fut trouvee
originairement en Saskatchewan, ou elle fut recouverte a 0.1% en moyenne sur les semences

evaluees.

Introduction

A number of seedborne fungal pathogens are presenton
canola seed harvested in western Canada (Martens et al.,
1984). Three of the more important ones are Alternaria
brassicae (Berk.) Sacc. and A. raphani Groves & Skolko,
the causal agents of alternaria blackspot, and Leptos-
phaeriamaculans(Desm.) Ces. &de Not., thecausal agent
of blackleg. Field surveys for these pathogens and the
diseasesthey cause have beenreported over a number of
years. The frequency of seed infestation by L. maculans
has also been assessed (Petrieand Vanterpool, 1974), but
recent information on average levels of seed infection is
lacking. Although these pathogens are not found as fre-
guently onthe seeds as onthevegetative plant parts, their
presence onthe harvested seed coincides with their pres-
ence in the field. This survey examines their frequency
and distribution on harvested seed.

Materials and methods

In 1989and 1990, 2,123 and 2,992 samples respectively of
canola (grades 1 and 2) were submitted in envelopes
capable of holding 500g of seed to the Grain Research
Laboratory (GRL) by primary elevator managers, oilseed
crushing companies and canola producers. These samples
were graded by the Inspection Division of the Canadian
Grain Commission, composited at the GRL according to
grade andcrop districts, then subsampledfor mycological
tests. Seedswere surface disinfected by soaking in a0.3%

7 Paper No. 666 of the Canadian Grain Commission, Grain
Research Laboratory, Winnipeg, Manitoba, Canada R3C3G8.
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sodium hypochlorite solution for 1 min, then air dried
under a laminar flow hood. Each year, 300 seeds of the
No. 1grade canolacomposite and an equal number ofthe
No. 2grade canolacompositefrom each cropdistrictwere
placed onto 20% V-8® agar in petri dishes, 15 seeds per
plate, and incubatedfor 7 days atroomtemperature under
a cycle of 12 hrs darkness and 12 hrs UV and fluorescent
light. Although tested separately, results from the crop
districts are reported as a compilation of both No. 1 and
No. 2 grades. Too few samples of canola graded No. 3
were received to be composited by crop district and SO
have been left out of this report. The virulence of the
L. maculans isolates was established by inoculating
wounded cotyledonsof 7-day oldWestar canola seedlings
with 10 uL of a 1x 108 spore suspension. After growth for
10 days at 22°C, the cotyledons were examined for signs
of necrosis. The cultural characteristics of L. maculans on
v-8®@ agar were also examined accordingto the method
of McGee and Petrie (1978).

Results and discussion

The number of samples within a composite ranged from
2 to 430 (Table 1). Less than twenty-two samples were
received from Saskatchewan crop districts 2, and 4 and
Alberta district 1 because little canola is grown in these
areas (DeClercq etal., 1989).

Alternaria brassicae and A. raphani were mostfrequently
isolated from crop districts 1to 7 in Alberta, 8 and 9 in
Saskatchewan, and 5 and 12 in Manitoba (Figures 1 and
2). Both pathogens were recovered more often in 1989
than in 1990, with A. brassicae being the more common
of the two. The abundance of these pathogens on seed
fromthe more northern crop districts may be due notonly
to weather conditions, butalsoto the seeding of varieties
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Alternaria brassicae
1989 Crop

! ALBERTA 6 crop district
(5) # infected/600 seeds

SASKATCHEWAN \
|

Alternaria brassicae
1990 Crop

| ALBERTA

MANITOBA

Fig. 1.
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/ ALBERTA

Alternaria raphani
1989 Crop

6 crop district
(5) # infected/600 seeds

/ ALBERTA

Alternaria raphani
1990 Crop

Fig. 2.
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Leptosphaeria maculans virulent
1989 Crop

/ ALBERTA 6 crop district
(5) # infected/600 seeds

Leptosphaeria maculans virulent
1990 Crop

' ALBERTA

Fig. 3.
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Leptosphaeria maculans avirulent
1989 Crop

ALBERTA

6 crop district
(5) # infected/600 seeds

Leptosphaeria maculans avirulent
1990 Crop

/' ALBERTA

Fig. 4.




e

26

Inventaire des maladies des plantes au Canada 72:1, 1992

of the earlier maturing Brassica campesfris L, which are
more susceptible to blackspot than are the B. napus L.
varieties (Skoropad and Tewari, 1977; Conn and Tewari,
1989).1n 1989and 1990, B. campesfrisvarieties accounted
for 67.9% and 63.8%, respectively, of the canola acreage
in Alberta, with only districts 1 and 2 having more acres
of B. napusthan B. campestris. In Saskatchewan in 1989,
35% and in 1990, 29.8% of the canola acreage was sown
to B. campesfris, notably in districts 7 and 9, and for the
sameyears in Manitobaonly 8.7% and 15.4% ofthe canola
acreage was B. campesfris (Anonymous, 1989; Anony-
mous, 1990). The higher occurrence of the blackspotfungi
inthe 1989 composite samples coincides with the obser-
vation that alternaria blackspot was the most economi-
callyimportantdisease of canolaincentral Alberta in 1989
(Conn and Tewari, 1990). In 1990 in central Alberta, the
percent areas of siliqua covered with lesions were much
lessthanin 1989 (Connand Tewari, 1991).They attributed
the difference to the wet weather at the end of July and
early August of 1989. However, the Peace River of Alberta
was surveyed for blackspot in 1989 (Harrison, 1990) and
1990 (Harrison and Loland, 1991) and they found black-
spot to be more common in 1990 than 1989. Perhaps
environmental conditions in the Peace River area were
more advantageous for seed infection in 1989 than in
1990. Blackspot also was reported at higher levels in
northeast Saskatchewan in 1990 than 1989 (Kirkham and
Berkenkamp, 1990; Berkenkamp and Kirkham, 1991),
whereas this disease was found in more Manitoba fields
in 1989than 1990.The severity in Manitobawas low (Van
Den Berg and Platford, 1990; Van Den Berg and Platford,
1991).

Table 1.
1989 and 1990.

Lepfosphaeria maculans is not readily seedborne but it
was recoveredfrom some seed samples. Almost all ofthe
seedborne virulent forms were recovered from the Sas-
katchewan samples, where it was isolated from 0.1% of
the seeds, and was more commonthanthe avirulentform
(Figures3and 4). Afew virulent isolateswere foundinthe
Manitoba seed samples whereas none were detected in
the Alberta samples. Recentreportsofthe field incidences
of the virulent blackleg indicate it is more common in
Saskatchewan (Berkenkamp and Kirkham, 1991), than in
Manitoba (Van Den Berg and Platford, 1991). There has
also been a recent report of the presence at low levels of
the virulent blackleg in certain areas of Alberta (Evans
et al, 1991). Inonly one instance did the cultural charac-
teristics and the pathogenicity tests on seedlings fail to
agree. An isolate from Saskatchewan appeared to be
virulent culturally, butinthe seedling test itwas avirulent.

Thefrequency and distribution patternofthese pathogens
on seed is in agreement with the field disease survey
results in some crop production areas, but they differ
slightlyfrom the results in other areas. Differences inthe
frequency and distribution of these pathogens between
growing areas probably involves a number of factors, of
which weather is certainly a major one. Spread of the
virulent form of L. maculans, evenwhen 0.1% of the seed
is infected, is a real threat to crop production. Based on
estimates by Humpherson-Janes (1985), aseeding rate of
3-4 kg/ha and 0.1% seed infection would result in the
sowing of 750 infected seeds/ha. To limit disease spread
itisimportantto ensure that only pathogen-free seed or

Number of canola samples iIn each crop district composite for

Manitoba Saskatchewan Alberta
Crop District 1989 1990 1989 1990 1989 1990
1 60 54 142 102 16 14
2 60 117 22 16 102 114
3 60 119 106 24 56 55
4 33 53 6 2 135 249
5 51 69 147 328 91 100
6 32 43 171 145 79 67
7 60 105 82 66 136 168
8 60 116 167 346 - -
9 — - 128 430 —_ -
9 & 10 54 38 - — — -
11 46 37 - — - -
12 21 25 — - - -
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fungicide treated seed is used in areas free of the
pathogen. Since mostdistricts had detectable levelsofthe
alternaria blackspot pathogens, use of seed free of these
pathogens would not imply freedom from the disease
during the growing season. However, itwould be espe-
cially beneficial if resistance to these pathogens was
incorporated into varieties agronomically suitable to the
areas where alternaria blackspot is most important.
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Tomato spotted wilt virus, a problem on grass pea and
field peainthe greenhouse in 1990 and 1991

R.C.Zimmer', K. Myers?, S. Haber?, C.G.Campbell’ and G.H. Gubbels'

Tomato spotted wilt virus severely affected grass pea, Lathyrus sativus, and field pea, Pisum
sativumvar. arvense, inthe greenhouseduringthe winters of 1989-90and 1990-91. On grass pea,
symptoms varied from loss of chlorophyll and wilting and drying up of the foliage of the entire
plant to those where stem segments at one or more nodes became bleached and dried up. On
field pea, leaf symptoms were light brown often with a purplish tinge and occurred randomly on
the plant. Also on field pea, purplish or purplish brown streaking of the stem and petiole was
prominent. On both hosts, purplish circular lesions or diffuse purplish areas were characteristic
on the pods. Flower and pod abortion occurred on severely affected plants. Symptoms of this
virus also were observed on potato, tomato, Nicotinia and petunia. The western flower thrip,
Frankliniella occidentalis, vector of this virus, was abundant throughout the greenhouse area.

Can. Plant Dis. Surv. 72:1, 29-31, 1992.

Le virus de la maladie des taches bronzees de la tomate a sévérement affecte la gesse cultivee,
Lathyrus sativus, et le pois de grande culture Pisum sativum var. arvense, en serre durant les
hivers 1989-90et 1990-91. Sur les gesses cultivees, les symptémes furent variés. Certains plants
ont montre une perte de chlorophylle, un fletrissement et un dessechement du feuillage de la
plante entiere. D‘autres plants ont montre un blanchiement et un dessechement des segments
pres de un ou de plusieurs noeuds. Sur les pois de grande culture, les symptdmes foliaires ont
montre un brun pale accompagnessouvent d’une teinte violacee, et ce changement de couleur
fut present au hasard sur les plants. De plus, dansles champs de pois, des necrosesviolacees ou
brune violacees sur les tiges et les petioles furent proeminent. Sur les gousses des deux hétes,
des lesions circulaires violacees ou des regions violacees diffuses furent caracteristiques.
L‘avortement des fleurs et des gousses s'est produit sur des plants severement affectes. Les
symptomes de ce virus ont ete observesaussi sur la pomme de terre, latomate, la nicotine et le
petunia. Le thrip des petits fruits, Frankliniella occidentalis, vecteur de ce virus, fut abondant

partout a l'interieur de la serre.

Introduction

Duringthe winters of 1989-90 and 1990-91, atthe Agricul-
ture Canada Research Station, Morden, Manitoba, green-
house-grown plants of grass pea, Lathyrussativus L, and
field pea, Pisum sativum var. arvense L, produced atyp-
ical growth.

Symptoms on L. sativus plants varied from progressive
loss of chlorophyll and drying of foliage from the baseto
the top of the plant, to plants on which leaf and stem
segments at one or more nodes became bleached and
dried up (Fig. 1). Leafsymptomsonfield pea often were a
light brown accompaniedwith a purplishtinge (Fig.2). On
L. sativus, but more so on field pea, purplish or purplish
brown discoloration of the stem and petioles was promi-
nent. Circular purplish lesions or diffuse purplish discol-

T Research Scientist, Agriculture Canada, Research Station,
P.O. Box 3001, Morden, Manitoba, Canada ROG 7J0.

2 Summer Student, Agriculture Canada, Research Station,
P.O. Box 3001, Morden, Manitoba, Canada ROG 1J0.
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Winnipeg, Manitoba, Canada R3T 2M8.
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ored areaswere characteristic ofthis disease onthe pods
(Figs. 3,4). Flower and pod abortion occurred on severely
affected plants.

The cause of this problem was not evident; therefore, a
series of tests were carried outto implicate or eliminate
variables such as: planting medium, water source, nutri-
tion, lighting and soil-borne diseases as possible causes.
In all test treatments some plants developed lesions, but
no trend was evident. Plants with similar treatments
grown in a growth cabinet did not develop symptoms,
indicating that the probable cause was common only to
the greenhouse area.

Since a bacterium or fungus was not implicated, a virus
was considered to be the cause. The symptoms were
similar to those caused by the pea streak virus or by
several other viruses known to cause streak type symp-
toms. However, two factors did not support such a
premise. Firstly, the symptoms on peasvaried somewhat
from those reported and, secondly, aphids are knownto
transmit pea streak, buttherewas noaphidprobleminthe
greenhousesduring 1990 and 1991 There were, however,
significant populationsofwhiteflyandthrips inthe green-
houses.

The cause of the problem at Morden was confirmed by
enzyme-linked immunosorbent assay as due to the
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Fig. 1. Stem of grass pea, Lathyrus sativus, with tan areas attwo nodes (arrows); nodes above and below the arrows
appear healthy.

Fig. 2. Leaf symptoms on field pea, Pisum sativum var. arvense, tan with purplish veination.
Fig. 3. Pods of grass pea with a range of symptoms.

Fig. 4. Pods of field pea with a range of symptoms.
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Impatiens strain of tomato spotted wilt virus (TSWV-I).1t
also was found in 1991 on Impatiens in the conservatory
greenhouse at Assiniboine Park, Winnipeg, Manitoba.
This isthe first report of this virus in Manitoba and afirst
report of Lathyrus sativus as a host.

Why this virus appeared suddenly in Manitoba and how
it was introduced probably will never be known. TSWV
has a wide host range (1,4,5). The possibility of seed
transmission of this virus has not been answered satisfac-
torily. Seed transmission has been reported only in the
compositae, Cineraria. Jones (3) obtained seed transmis-
sion of up to 96% in Cineraria. However, Crowley (2)
examined 5000 seeds from infected Cineraria plants and
found no infected seedlings. In addition to L. sativus and
field pea at Morden, symptoms of TSWV were apparent
on potato, tomato, Nicotiana and petunia. Once intro-
duced, TSWV was spread efficiently throughout the
greenhouse cells at Morden by the western flower thrip,
Frankliniella occidentalis Pergande.Control ofthis virus is
hardto obtain because of itswide hostrange and because
of the difficulty in obtaining efficacy by chemical means.
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Diagnostic laboratories / Laboratoires diagnostiques

Nameand Agency/
Crop/Culture: ) ) Nomet Organisation:
Diagnostic Laboratory
Report
Location/ Emplacement: )
Manitoba
Platford, R. G.
Title/Titre: Manitoba Agriculture
Agricultural Services Complex
Diseases diagnosed 201-545 University Crescent
on alfalfa samples Winnipeg, Manitoba
submitted to the R3T 5385

Manitoba Agriculture
Plant Pathology
Laboratory in 1991

Methods: The Manitoba Agriculture Plant Pathology Laboratory provides

diagnoses and control recommendations for disease problems of crops
and ornamentals. Samples are submitted by Manitoba Agriculture extension staff,
farmers, agri business and the general public. Diagnoses are based on visual
examination for symptoms and culturing on artificial media.

: The Manitoba Agriculture Plant Pathology Laboratory received 45
samples of alfalfa. Diagnostic results are presented in Table 1. Dry weather
in early spring delayed growth of alfalfa. Common leaf spot was the most common
problem isolated from alfalfa. Crown rot continued to be a major problem in
stands over 4 years old. There appears to be a relationship between winter
injury, snow mould and _invasion of damaged crowns by Fusarium spp. There were
no surveys conducted in 1991 for verticillium wilt and none of the samples
submitted were found to be infected with verticillium. One field of alfalfa
was found to be heavily infected by rust (Uromyces striatus).

Table 1: SummarY of diagnoses on alfalfa samples submitted to the Manitoba
t

Agriculture Plant Pathology Laboratory.
DISEASE PATHOGEN NUMBER OF
SAMPLES
Common leaf spot Pseudopeziza medicaginis 14
Black stem Phoma medicaginis 5
Crown rot Fusarium spp. 4
Yellow leaf blotch Leptotrochila medicaginis 4
Rust Uromyces striatus 1
Nutrient deficiency undetermined 11
Physiological stress winter injury, white spot 4
Herbicide injury 2

Total 45
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Nameand Agency/
Crop/Culture: B _ Nomet Organisation:
Diagnostic Laboratory
Report
Location/ Emplacement: _
Manitoba
Platford, R. G.
Title/Titre: Manitoba Agriculture
Agricultural Services Complex
Diseases diagnosed 201-545 University Crescent
on cereal crops Winnipeg, Manitoba
submitted to the R3T 585

Manitoba Agriculture Plant
Pathology Laboratory in 1991

Methods: The Manitoba Agriculture Plant Pathology Laboratory provides

diagnoses and control recommendations for disease problems of crops
and ornamentals. Samples are submitted by Manitoba Agriculture extension staff,
farmers, agri-business and the general public. Diagnoses are based on visual
examination for symptoms and culturing on artificial media.

Results: The Manitoba Agriculture Plant Pathology Laboratory received 489
submissions of cereal samples in 1991. Results are presented in Table 1.

Wheat Tan spot was present at very high levels when wheat was in the
seedling stage in all regions. The highest 1incidence of tan spot
occurred in fields of wheat planted into wheat stubble in the central
region. Wet weather in July favoured further development of leaf
diseases resulting in severe yield Ilosses. Wheat streak mosaic was
prominent in 8 fields of spring wheat in the southwest regions of
Killarney and M2lita, Leaf rust was very ssveré on Biggar wheat
throughout most of southern Manitoba. Head blight occurred at high
levels in the Red River Valley. A combination of fungal leaf
diseases, root rot and head blight resulted in below average yields
for wheat in Manitoba.

Barley Wet weather in June favoured the development of high levels of net
blotch in the central, interlake and eastern regions. Continued wet
weather in July favoured further development of the leaf diseases and
resulted in severe yield losses. Barley yellow dwarf virus was quite
prevalent particularly in the central and southwsst regions, but
losses due to barley vyellow dwarf virus were low. Stem rust was
prominent in late planted fields of barley in the central, eastern
and interlake regions.

oats The most prominent disease of oats in 1991 was barley yellow dwarf
virus. Severely infected fields were reported in the interlake,
southwest and eastern region but barley yellow dwarf virus was found
in almost all fields of oats in southern Manitoba at levels from
trace to severe. The most heavily infected were late planted fields.
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Table 1: SummarY of diagnoses on cereal samples submitted to the Manitoba
Agriculture Plant Pathology Laboratory in 1991.
CROP DISEASE NUMBER OF
SAMPLES

Wheat Tan spot (Pyrenophora triciti-repentis) 51
Septoria leaf blotch (Septoria spp. ) 50
Leaf rust (Puccinia recondita) 36
Glume blotch (Septoria spp.) 27
Common root rot (Cochliobolus sativus, 17

Fusarium spp.)
Head blight (Fusarium graminearum) 12
Barley yellow dwarf virus 11
Wheat streak mosaic virus 8
Herbicide injury 30
Environmental stress 26
Nutrient deficiency 1
Total 269

Barley Net blotch (Pyrenophora teres) 78
Stem rust (Puccinia graminus) 34
Barley yellow dwarf virus 31
Leaf rust (Puccinia horedii) 24
Common root rot (Cochiobolus sativus, Fusarium spp.) 9
Loose smut (Ustilago nuda) 1
Herbicide injury 15
Environmental stress (seeding problems) 9

Total 201
Oats Barley yellov dwarf virus 14

Crown rust (Puccinia coronata) 2
Septoria blotch (Septoria spp. 1
Environmental stress 1
Herbicide injury 1

Total 19
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Name and Agency/
Crop/Culture: Diagnostic Laboratory Nomet Organisation:
Report
Location/Emplacement:yanitoba Platford, R. G.
Manitoba Agriculture
Agricultural Services Complex
Title/Titre: Diseases diagnosed 201-545 University Crescent
on samples of ornamental Winnipeg, Manitoba
trees and shrubs submitted R3T 5S6
to the Manitoba Agriculture
Plant Pathology Laboratory
in 1991.
Methods: The Manitoba Agriculture Plant Pathology Laboratory provides

diagnoses and control recommendations for disease problems of crops

and ornamentals. Samples are submitted by Manitoba Agriculture extension staff,
farmers, agri-business and the general public. Diagnoses are based on visual
examination for symptoms and culturing on artificial media.

Results: Results of 385 submissions of ornamental trees and shrubs are
presented in Table 1.
Table 1: Summary of diagnoses on ornamental tree and shrub samples submitted
to the Manitoba Agriculture Plant Pathology Laboratory in 1991.
CROP DISEASE NUMBER OF
SAMPLES
Spruce Cytospora canker (Leucostoma kunzsi) 5
Needle cast (Rhizosphaera kalkhoffii) 5
Seedling damping off (Fusarium spp,
Botrytis cinszea) 1
Environmental stress 30
(winter injury, drought)
Nutrient deficiency 9
Herbicide injury 1
Total 51
Pine Needle cast (Cyclansusma niveum) 5
Canker (Leucostoma spp. ) 3
Gall rust (Endocronartium harknessii) 2
Environmental stress (winter injury) 4
Herbicide injury 2
Total 16
Elm Dutch elm disease (0Ophiostoma ulmi) 2

4
Canker (Botryodiplodia spp.) |
Black spot (Gnomonia ulmea) 1
Dothiorella wilt (Dothiorella ulmi) 1
Slime flux (Brwinia cloacae) 1
Verticillium wilt (Verticillium sp.) 1
Environmental stress (drought) 1
Herbicide injury 8

Total 71
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Willow

Poplar

Birch

Ash

Maple

Cytospora canker (Cytosporaspp.) 2
Leaf rust _ _ 1
Herbicide injury 14
Nutrient deficiency 11
Environmental stress 6
Total 34
Canker (Cytosporachrysospesrma) 9
Septoria canker & leaf spot
(Septoria musiva) 9
Shoot blight (follacia spp.) 7
Leaf rust (Mslampsora medusae) 2
Herbicide injury ) o 8
Environmental stress (winter injury) 7
Nutrient deficiency 6
Total 48
Birch decline (environmental stress) 5
Cytospora canker (Cytosporaspp.) 2
Herbicide injury 4
Nutrient deficiency 3
Total 14
Anthracnose (Glososporium spp.) 2
Canker (unidentified cause) 2
Rust (ruccinia sparaganioidss) 1

Herbicide injury ) _ 16
Environmental stress (drought, winter injury)

Total 21

Canker (Cytosporaspp,!
Anthracnose (Glososporium spp.)
Tar spot (Rhytisma acerinum)
Herbicide injury

Nutrient deficiency
Environmental stress

00' WORRWwW
N w

Total
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Oak

Basswood

Caragana

Mountain Ash

Cotoneaster

Rose

Oak decline (environmental stress)
Leaf blister (Taphrina caerulescens)
Anthracnose

Herbicide injury

Total

Canker (unidentified cause)
Leaf spot (unidentified)
Environmental stress
Herbicide injury

Total

Crown rot (Fusarium spp.)

Canker (unidentifiedg

Septoria leaf spot (Septoria caraganae)
Herbicide injury

Environmental stress

Total

Canker (Cytospora spp.)
Fireblight (Erwinia arnylovora)
Leaf spot (unidentified cause)
Nutrient deficiency (iron chlorosis)
Environmental stress
(drought, winter injury)

Total

Fireblight (Erwinia amylovora)

Canker (Cytospora spp.)

Nutrient deficiency (iron deficiency)
Environmental stress

Total

Botrytis bud blast (Botrytis cinerea)
Black spot (Diplocarpon rosae)

Rust (Phragmidium spp.)

Powdery mildew (Sphaerotheca macularis)
Nutrient deficiency (iron chlorosis)
Herbicide injury

Total
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Crop/Culiture:

Location/ Emplacement:

Title/ Titre:

Methods:

and orname
farmers, a

Nameand Agency/

) ) Nomet Organisation:
Diagnostic Laboratory

Report
Manitoba
Platford, R. G.
Manitoba Agriculture
Agricultural Services Complex
Diseases diagnosed 201-545 University Crescent
on fruit crops Winnipeg, Manitoba
submitted to the R3T 586

Manitoba Agriculture
Plant Pathology Laboratory
in 1991.

The Manitoba Agriculture Plant Pathology Laboratory provides

diagnoses and control recommendations for disease problems of crops
ntals. Samples are submitted by Manitoba Agriculture extension staff,
gri-business and the general public. Diagnoses are based on visual

examination for symptoms and culturing on artificial media.
Results: The Manitoba Agriculture Plant Pathology Laboratory received 298
submissions of fruit crops. Results are presented 1In Table 1.
Table 1: Summary of diagnoses on fruit crop samples submitted to the Manitoba
Agriculture Plant Pathology Laboratory in 1991.
CROP DISEASE NUMBER OF
SAMPLES
Apple Fireblight (Erwinia amylovora) 45
Cankers (Cytospora spp.) 6
Frogeye leaf spot (Botryosphaeria obtusa)4
Scab (Venturia inaequalis) 1
Silverleaf (Chondrostereum purpureum) 1
White rust (Botryosphaeria dothidea) 1
Environmental damage (winter injury, 45
water core)
Nutrient deficiency (iron chlorosis) 22
Herbicide injury 10
Total 135
Strawberry Crown rot, root rot (Fusarium spp.)

Leaf spot (Mycosphaerella fragariae)
Gray mold (Botrytis cinerea)

Virus

Nutrient deficiency

Herbicide injury

~AONWHO

Total 31
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Raspberry

Pear

Saskatoon

Currant

Chokecherry

Cane blight (Leptosphaeria coniothyrium) 10
Fireblight (Erwinia amylovora)
Anthracnose (Elsinoe veneta)

Powdery mildew (0Oidium sp.)

Nutrient deficiency (iron chlorosis)
Herbicide injury

Environmental stress

w l whoNOIO®
(o]

Total

Canker (Cytospora sp.)
Fireblight (Exrwinia amylovora)
Environmental stress

= ’ gaanNw
o

Total

Cankers (Valsa spp.)

Black leaf spot(Entomosporium maculatum
Rust (Gymnosporangium spp.)
Environmental stress (winter injury)

~ { WR RN

Total

Powdery mildew (8phaerotheca mors-uvae)
Canker (unidentified)

Anthracnose (Drepanopeziza spp.)
Environmental damage

Nutrient deficiency

RPRRNO

Total 11

Cankers (Cgtospora sp.)
Bacterial blight

Black knot (Dibotryon morbosa)
Shot hole (Blumeriella jaapii)
Herbicide injury

Nutrient deficiency

RPRRRPRPN

Total 10
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Plum Plum pockets (Taphrina communis)
Bacterial blight (Pseudomonas sp.)
Canker (Cytosporaspp.)
Shot hole (Coccomyces spp.)
Environmental damage
Nutrient deficiency
Herbicide injury

[l SIES I Dl ol S )

Total 20

Crabapple Fireblight (Erwinia amylovora)
Canker (Cytospora sp.)
Black rot (Botryosphaeria obtusa)
Environmental stress
Nutrient deficiency

CAJ| ~SEPN oY)
(o] w

Total
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Nameand Agency/
Crop/ Culture: Diagnostic Laboratory Nomet Organisation:
Report
) Platford, R. G.
Location/ EmplacementManitoba Manitoba Agriculture
Agricultural Services Complex
Diseases diagnosed 201-545 University Crescent
Title/Titre: on potatoes submitted Winnipeg, Manitoba
to the Manitoba Agriculture R3T 5s6

Plant Pathology
Laboratory in 1991

Methods: The Manitoba Agriculture Plant Pathology Laboratory provides

diagnoses and control recommendations for disease problems of crops
and ornamentals. Samples are submitted by Manitoba Agriculture extension staff,
farmers, agri-business and the general public. Diagnoses are based on visual
examination for symptoms and culturing on artificial media.

Results: The Manitoba Agriculture Plant Pathology Laboratory received 35

samples of potatoes. The diagnoses are presented 1In Table 1. Tuber
diseases including fusarium dry rot, scab, rhizoctonia black scurf and ring rot
were the most frequently submitted problems. One non-commerical sample of
potatoes from Thompson 1in northern Manitoba was found to have a tuber rot
diagnosed as being caused by Armillaria mellea. There was only 1 sample
submitted with verticillium wilt but this was not a true representation of the
problem in Manitoba potato fields. There were many fields in southern Manitoba
especially in the Winkler potato growing area that had a severe problem with
wilt caused by Verticillium dahliae alone or 1in combination vith black dot
(Colletotrichum coccodes) and fusarium root rot. Drought conditions in August
reduced yields in the Carberry and Portage la Prairie areas.

Table 1: Summary of diagnoses on potato samples submitted to the Manitoba
Agriculture Plant Pathology Laboratory in 1991

DISEASE PATHOGEN NUMBER OF
SAMPLES
Fusarium dry rot Fusarium spp. 6
Fusarium wilt Fusarium spp. 5
Bacterial ring rot Clavibacter michiganensis subsp. 4
sepedonicus
Common scab Streptomyces scabies 4
Fusarium root rot Fusarium spp. 3
Early blight Alternaria solani 2
Rhizoctonia Rhizoctonia solani 2
Black dot Colletotrichum coccodes 2
Armillaria tuber rot Armillaria mellea 1
Verticillium wilt Verticillium dahliae 1
Environmental stress drought 3

Total 33
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Nameand Agency/
Crop/ Culture: Diagnostic Laboratory Nomet Organisation:
Report
Location/EmplacementManitoba Platford, R. G.
Manitoba Agriculture
Agricultural Services Complex
Title/Titre: Diseases diagnosed 201-545 University Crescent
on turf samples Winnipeg, Manitoba
submitted to the R3T 586

Manitoba Agriculture
Plant Pathology
Laboratory in 1991

Methods: The Manitoba Agriculture Plant Pathology Laboratory provides
diagnoses and control recommendations for disease problems of crops and
ornamentals. Samples are submitted b{ Manitoba Agriculture extension staff,
farmers, agri-business and the general public. Diagnoses are based on visual
examination for symptoms and culturing on artificial media.

Results: The Manitoba Agriculture Plant Pathology Laboratory vreceived 87
samples of turf (Table1l). The most frequently submitted problem was melting
out diagnosed on 36 samples followed by anthracnose (13}, ascochyta leaf spot
(12), fusarium patch (6) and septoria leaf spot (5). |In addition to infectious
diseases, browning of grass in 7 samples was caused by drought. Herbicide
injury was found to affect 2 samples.

Leaf diseases were very prominent in Manitoba 1in 1991 due to high levels

of moisture particularly in June and July. Anthracnose, melting out and
ascochyta leaf spot were the most frequently observed leag diseases. Snow
mould was not a major problem in 1991. Decline of lawns, attributed to

Fusarium patch and late season drought, was a frequent problem in Winnipeg.

Table 1: Summary of diagnoses on turf samples submitted to the Manitoba
Agriculture Plant Pathology Laboratory in 1991

DISEASE PATHOGEN NUMBER OF
SAMPLES
Melting out Drechslera poae 36
Anthracnose Colletotrichum graminicola 19
Ascochyta leaf spot Ascochyta spp. 12
Fusarium patch Fusarium spp. 6
Septoria leaf spot Septoria spp- 5
Environmental stress drought 1
Herbicide Injury 2

Total 87
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Nameand Agency/
Crop/Culture: Diagnostic Laboratory Nomet Organisation:
Report
Location/ Emplacement: Platford, R. G.
Manitoba Manitoba Agriculture
. ) ) Agricultural Services Complex
Title/ Titre: Diseases diagnosed 201-545 University Cr.,
on vegetable crops Winnipeg, Manitoba
submitted to the R3T 585

Manitoba Agriculture
Plant Pathology Laboratory
in Manitoba in 1991.

Methods: The Manitoba Agriculture Plant Pathology Laboratory provides

diagnoses and control recommendations for disease problems of crops
and ornamentals. Samples are submitted by Manitoba Agriculture extension staff,
farmers, agri-business and the general public. Diagnoses are based on visual
examination for symptoms and culturing on artificial media.

Results: The Manitoba Agriculture Plant Pathology Laboratory received 74
submigfions of vegetable crops in 1991. Results are presented
in Table 1.

Table 1: Summary of diagnoses on vegetable samples submitted to the
Manitoba Agriculture Plant Pathology Laboratory in 1991.

CROP DISEASE NUMBER OF
SAMPLES
Tomato Septoria leaf spot (geptoria lycopersici) 11
Root rot (Fusarium spp.) 4
Herbicide injury 13
Nutrient deficiency 4
Environmental stress 1
Total 33
Broccoli Downy mildew (Peronospora parasitical 1
Black rot (Xanthomonas campestzis) 2
Total 3
Cauliflower Downy mildew (Peronospora parasitica) 1
Cabbage Black rot (Xanthomonas campestris) 1
Root rot and wilt (Fusariumspp.) 1
Phoma leaf spot (Leptosphaeria maculans) L

Total 3
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Cucumber

Garlic

Lettuce

Onion

| Radish
Green Beans

Carrots

Scab (¢ladosporium cucumberinum)

Angular leaf spot (Pssudomonas lachrymans)

Root rot (Fusarium Spp., Pythium spp.)
Environmental stress

Herbicide injury

Nutrient deficiency

Total

Bulb rot (Penicillium spp.)

Aster yellows (Aster Yellow Lo}
Herbicide injury
Nutrient deficiency

Total

Basal rot (Rusarium sp.)
Blast (Botrytia sp.)
Smut (Urocystis cepulae)
Herbicide injury
Environmental stress

Total
White rust (altugo candida)
Halo blight (Pseudomonas phaseolicola)

Aster yellows (Aster Yellows HLO)
Black rot (Thislaviopsis bhasicola)

Total

RRNRN
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Forage legumes / Legumineusesfourrageres

Nameand Agency/
Crop/Culture: Alfalfa Nomet Organisation:

B. D. Gossen and C. H. Duncan
Agriculture Canada Research Station
107 Science Place

SASKATOON, Saskatchewan

S7N 0x2

Location/ Emplacement: saskatchewan

Title/Titre: Occurrence of Alfalfa mosaic virus on alfalfa
in Saskatchewan, 1990.

METHODS:  Samples were collected from 61 alfalfa fields in central Saskatchewan in September, 1990, Samples
were collected in a tear-drop pattern, with a single alfalfa stem sampled at each 4-m interval.

Thirty stems per field were collected and stored on ice, then frozen. Alfalfa mosaic virus (AMV) symptoms

are not distinctive in the fall, and there was no attempt to select plants with symptoms. ELISA, using the

monoclonal antibody PVAS-92 from the American Type Culture Collection, was used to examine a 2 gn sample of
bulked material from each site.

RESULTS & COMMENTS: There were large differences in the incidence of AMV among locations (Table 1). In the

Melfort and Saskatoon regions, only 2 of 30 fields were positive for AMV, while 19 of 31
fields near Outlook and North Battleford were positive for the virus. The reason for this difference is not
apparent. There were substantial differences in virus incidence between the irrigated and dryland sites at
Outlook, but similar differences was not observed at the other locations. In 1991, samples were collected
from the same fields, together with agronomic information and cropping history, but testing of these samples
is not complete.

Table 1. Presence or absence (incidence) of AMV in alfalfa fields
in four regions of central Saskatchewan, 1990.

Location No. sites No. with Incidence
AMV %

Melfort

- dryland 14 1 6%
Saskatoon

- dryland 6 0 0%

- irrigated 10 1 10%
North Battleford

- dryland 13 a 61%

- irrigated 3 2 67%
Outlook

- dryland 4 1 25%

- irrigated 11 8 73%

Acknowledgement: This study was funded in part by the Irrigation Based Economic
Development fund of Saskatchewan. W thank D. Regnier for his assistance in the
study.
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Cereals/ Cereales

Nameand Agency/
Crop/Culture: Barley Nomet Organisation:

A. Tekauz, J. Gilbert, E. Mueller
Location/ Emplacement: Manitoba Agriculture Canada, Research Station,
195 Dafoe Road, Winnipeg, Manitoba, R3T 29
R. Michelutti, Agriculture Canada, Research
Title/ Titre: 1991 SURVEY FOR FOLIAR DISEASES Station, Harrow, Ontario, NOR 1GO
OF BARLEY IN MANITOBA

MEFHEBS: Between 23 July and 2 August, 81 barley fields in Manitoba were sampled for foliar disease

incidence and severity. Fields were selected at random every 10-20 km along the survey routes,
depending on availability and crop frequency. At each site, about 10 plants were examined along a
diamond-shaped transect 25 m long per side. Disease levels were estimated visually in both the upper
(top two leaves) and lower canopies using a four-point scale: trace @ leaf area affected); slight
(5-15%); moderate (16-40%); and severe (41-100%). Leaves with symptoms were collected and kept in paper
envelopes for subsequent pathogen identification and disease confirmation. Infected leaf pieces were
surface sterilized and placed in petri dish moist chambers to promote pathogen sporulation.

RESULTS AND COMMENTS: Leaf spotting was evident in all 73, six-rowed and 8, two-rowed fields examined
(Fig- D. Disease severity levels were higher than found in 1988-90, due to abun-
dant rain in May, June and July. In most fields upper leaves were rated slight, but in 29% levels were
moderate or severe; lower leaves in 80% of fields were moderately or severely infected. More fields
with higher levels of disease were found in the eastern half of the surveyed area, but sampling was also
more intense here. Lower rainfall in the south-western region in the previous few years, compared to
other regions, likely depressed inoculum levels and contributed to reduced disease development.
Pyrenophora teres (net blotch) and Cochiobolus sativus (spot blotch) were each isolated fror>95% of fields.
Occasionally, one or the other predominated, but in most instances both were common. Septoria passerinii
(speckled leaf blotch) was found in 37% of fields, a higher proportion than normal, while Rhynchosporium
secalis (scald) was detected in one field. Powdery mildew was observed in many fields but was not rated.
Yield .tosses in some fields were estimated at 30-40%; average losses due to leaf spots were likely 15%.

Figure 1. Location of barley fields sampled for foliar disease in Manitoba in 1991.

10




52 Inventaire des maladies des plantes au Canada 72:1, 1992

Nameand Agency/
Crop/Culture:  Barley Nomet Organisation:

KeL. Bailey and LJ. Duczek, Agriculture

Location/ Emplacement: saskatchewan Canada Research Station, 107 Science

Place, Saskatoon, Saskatchewan S/N 0X2

MsR. Fernandez, Agriculture Canada Research
Title/Titre:  Saskatchewan Barley Disease Survey, 1991 Station, P.O. Box 1030, Swift Current,

Saskatchewan SOE 1A0

G.R. Hughes, Dept. of Crop Science and Plant

Ecology, University of Saskatchewan,

Saskatoon, Saskatchewan S7N 0OWO

D. Kaminski, Soils and Crops Branch,

Saskatchewan Agriculture and Food, Room 133,

Walter Scott Building, Regina, Saskatchewan

S48 0Bl

C. Kirkham, Agriculture Canada Research

Station, P.0. Box 1240, Melfort, Saskatchewan

SOE 1A0

K. Mortensen and S. Boyetchko, Agriculture

Canada Research Station, P.O. Box 400, Regina,

Saskatchewan S4P 3A2

METHODS: A province wide survey was conducted in 134 barley fields between late milk and early dough
growth stages. Random fields were surveyed by assessing disease on a sample of 10 plants at least 20
paces from the field edge. Diseases such as smut, ergot, take-all, and viruses were estimated for the
percent incidence in either the plant sample or over the entire field. Common root rot was estimated by
counting the number of plants in the sample that had lesions covering more than 50% of the sub-crown
internode. Rust diseases were evaluated on the basis of both severity and infection type as described in
the Cereal Methodology Manual (1986) published by CIMMYT. The remaining foliar and leaf spot diseases were
assessed on a 0-9 scale described by Saari and Prescott (1975), and modified by Couture (1980). Samples
of diseased leaf tissue were plated to determine the causal agents of leaf spots. Dry leaves cut into 4
an long segments were washed for one hour and disinfected for one minute with 0.5% sodium hypochlorite.
These were plated on water agar containing 100 mg/L streptomycin sulfate and 50 mg/L vancomycin
hydrochloride and incubated for one week under a mixture of black light, black-blue light, and cool white
fluorescent light for 12 hours alternating light and dark at 20 C.

RESULTS AND COMMENTS: There were 87 two-row and 47 six-row barley fields surveyed. The distribution by crop

districts, severity, and prevalence of the diseases are shown in Table 1. The
netted-form of net blotch was the most prevalent disease being observed in 90% of the fields at severe
levels. The spot-form of net blotch was found in 8%of the fields and it occurred at trace to moderate
levels and only in central Saskatchewan. Scald occurred in the northern and eastern crop districts in
20% of the fields and ranged from light to moderately severe. Spot blotch was identifed as a minor leaf
disease. Severe common root rot was found in 87%of the fields. The north—east and east-central regions
had high levels of powdery mildew being observed in 20%of the fields. Barley stem rust was only found in
trace levels in 14%of the fields and only in the eastern areas of the province. Other diseases present
were loose and covered smut, leaf rust, take-all, BYDV, bacterial blight, and ergot.

Four oats fields were also examined. The average disease rating for leaf spots was 3.3 and these were
caused by Septoria avenae and Pyrenophora avenae. Ten percent of the plants sampled were infected with
severe symptoms of common root rot and 10-15%of the plants had crown rust.

Observations were recorded on previous crop in 117 fields in both the barley and wheat disease surveys in
1991 (Table 2). The two most common rotations were summerfallow followed by a cereal and cereal followed
by a cereal. Only 13%of the fields had cereals following an oilseed crop. Thirteen of the 15 fields using
a cereal-oilseed rotation were located in crop districts 5A, 5B, 6A, 8B, and 9A which are located in
east-central and northern growing areas of Saskatchewan. There were no clear associations between previous
crop, current crop, and the average leaf spot or common root rot ratings.

REFERENCE:

Couture, L. 1980. Assessment of severity of foliage diseases of cereals in cooperative evaluation tests.
Can. Plant Dis. Surv. 1:8-10.

Saari, E.E., and JM. Prescott. 1975. A scale for appraising the foliar intensity of wheat diseases. Plant
Dis. Reptr. 59:377-380.
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Table 1 Distribution, severity, and prevalence of barley diseases in Saskatchewan fields surveyed between late milk to early
dough stages in 1991.

Crop No. Net: Net Spot  Scald Common Smt  Leaf  Stem  Powdery BYDV  Ergot Take  Bacterial

District Fields blotch blotch blotch root % rust rust mildew % % all z blight
(net)  (spot) rot %

LA 3 6.5/2% = 200 - 24/3 - - 5 M3/l TR/D - - - -

13 4 754 - e - 2/ - - w3 - - - 5.0/2 -~

24 1 - - - - 20/1 - - - - - - - -

2B 7 7.1/7 - - 7.0/L 3915 R/2 - TR/1L - 2.0/1 = TR/1 -

3AN 0 ~ ok

3As 3 58/2 - - 401 20/3 - - - - - - - -

38N 3 833 - - - 3B/ - - ~ - - - - -

383 1 7.0/1 - - - 1011 - - - - 0.1/1 -~ - -

bA 0 - - - - - - - ~ - - - - -

48 1 6.011 - - - 40/1 - - - - - - - -

5A 9 626 352 2.8/3 751 30/9 0S5/2 TR/7 W6 593 - ™R/2 9.0/l TR/2

58 7 5615 TR/l - 2,3/7  29/17 10,01 TR/7 /3 48/10 - - - -

6A 9 6718 TR/l 6.0/l - 6519 -~ - w2 T2 - - -

6B 7 7.36 6313 - - 40/7 1.3/3 = - R/L 1,o/1 = ~ -

7A 4 7.02 3.,0/2 - - 20/3 - - - - L5/2 - - -

7B 4 7,7/3 502 - - /4 - - - - - - - -

8A 1 64 - - o044 /7 - - -~ 0812 - - - -

38 pag - - 044 37/26 - - w3 66 - - - 1.0/2

9A 23 6.013 - - 249 24/15 - - m2 w3 - - - -

9B 0 - - - - - - - ~ - - - - -

Average

or total 134 6.7/121 3.011 3.0/7 3517 301117 2.4/l0 ®/14 TR/I19 1730 125 T1R/2  47/4 1.0/2

average disease rating (0-9 scale after Couture 1980) / number of fields affected
** not observed or not recorded

Table 2 Effect previous crop on the average leaf spot and common root rot ratings of
whest and barley grown in Saskatchewan in 1991

Previous crop Current crop No. of fields Leaf spot rating Common root rot
( 09 scale) 3}
Summerfallow @real 53 6.5 22
Barley 2 67 A
meat 31 63 14
Cereal Cereal 48 64 20
Barley 19 ® 30
wheat 2 63 2
Oilseed @real 15 73 24
Barley 9 78 23
meat 6 65 %
Alfalfa Barley 1 00 0
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Nameand Agency/
Crop/Culture: Wheat and Barley Nomet Organisation:
S, Haber, Agriculture Canada, Research Station,
Location/Emplacement:  Manitoba and eastern 195 Dafoe Road, Winnipeg, Manitoba, R3T 2m9
Saskatchewan G. Platford, Manitoba Agriculture, Plant
Pathology Laboratory, 201-545 University Crescent,
Title/Titre: 1991 SURVEY OF FLAME CHLOROSIS Winnipeg, Manitoba, R3T 5S6

IN MANITOBA AND EASTERN SASKATCHEWAN L. Duczek and K. Bailey, Agriculture Canada,

Research Station, 107 Science Crescent,
Saskatoon, Saskatchewan, S7N 0X2

BACKGROUND: Surveys for flame chlorosis (?C), a soil-borne, virus-like disease of spring cereals (1),

have documented its spread and apparent intensification since it was first observed in western
Manitoba in 1985 (1-3). Until 1988 FC was observed only in barley, but has since been confirmed in wheat
and oat (3). However, up to 1990, levels of infection sufficient to cause crop losses were observed only
in barley. Starting from the base established with the 1990 survey, the annual FC surveys monitor the
epidemiological trend of the disease. The 1991 survey also examined areas of Manitoba and eastern Sask-
atchewan not covered in earlier surveys.

METHODS: As noted in earlier reports (1,2), FC is readily diagnosed between the seedling and 4-node stages

of growth on the basis of striking and characteristic symptoms. In field workshops held 1991-06-11
and -12 near Minnedosa and Winnipeg, respectively, agricultural survey personnel were shown how to diagnose
FC and record survey data using the surveying method described in last year"s report Q.

Specimens of FC plants from each field where the diseasewas observed were forwarded promptly to the Plant
Pathology Laboratoryof Manitoba Agriculture to confirm the diagnosis (2. Specimens which could not be
diagnosed with certainty as FC-positive based on visual symptoms were tested for FC-specific RNA using

a dot-blot assay developed at Agriculture Canada, Winnipeg Research Station (4). In addition, approxi-
mately one tenth of all specimens diagnosed as FC-positive on the basis of visual symptoms was also tested
by the dot-blot assay to confirm reliability.

RESULTS AND COMMENTS: The region roughly bounded by Brandon, Neepawa, and Shoal Lake continues to be the

area where FC is most prevalent and most likely to occur at levels sufficient to
cause crop losses (Fig. 1). The results of the 1991 survey also reinforce earlier observations that the
eastern Red River Valley constitutes a second regionwith relatively high FC levels. No FC was found at
any of the sites examined in south-central Manitoba, the region that lies between the two principal FC
areas. The 1990 survey identified several new FC locations (Dauphin, south of Brandon, south Interlake),
and FC was observed at more sites and at higher levels in these areas in 1991. The area around Beausejour
in eastern Manitoba recorded FC for the first time in 1991.

The 1991 FC survey in eastern Saskatchewan was the first systematic effort to monitor the disease beyond
the borders of Manitoba, and followed from the 1990 discovery of FC in western Manitoba within a few km

of the Saskatchewan border. No FC was observed at 50 sites (3 barley, 47 wheat fields) in eastern Saskat-
chewan within a 60 km-wide strip bordering Manitoba from approximately 49°30' to 51°15' N.

As recently as 1990, FC was principally a disease of barley. In the 1990 survey (2,3), FC was found at
only trace levels in the small number of wheat fields where it was detected at all. 1In 1991, by contrast,
several fields in both eastern and western Manitoba were observed where FC was at levels sufficient to
cause crop losses. A trend to higher FC levels in wheat, if it continued, would raise considerably the
threat posed by FC to cereal grain cultivation in Manitoba. In 1991, specimens of green foxtail (Sstaria
viridis L) with FC-like symptoms and FC-specific RNA were found near Winnipeg (Haber and Harder, unpub-
Tished). This raises an additional concern that grassy weeds are FC hosts and thus might constitute
reservoirs of inoculum.

REFERENCES:

1. Haber, S., W. Kim, R. Gillespie and A. Tekauz. 1990. Flame Chlorosis: a new soil-borne, virus-like
disease of barley in Manitoba, Canada. J. Phytopathology 129(3):245-256.

2. Haber, s. and R. G. Platford. 1991. 1990 survey of flame chlorosis in Manitoba. Can. Plant Dis.
Surv. 71(1):79-80.

3. Haber, s., D. 3. s. Barr and R. G. Platford. 1991. Observations on the distribution of flame chlorosis
in Manitoba and its association with certain zoosporic fungi and the intense cultivation of cereals.
Can. J. Plant Pathol. 13(3): (in press).

4. Haber, s., D. A. Wakarchuk, S. E. Cvitkovitch and G. Murray. 1991. Diagnosis of flame chlorosis, a
novel, virus-like disease of cereals by detection of disease-specific double-stranded RNA with
digoxigenin-labelled RNA probes. Plant Dis. (submitted).
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Name and Agency /
Crop/Culture: Barley, Oat, and Wheat Nomet Organisation:
P.L. Thomas
Location/ Emplacement:  Manitoba and Saskatchewan Agriculture Canada

Research Station
195 Dafoe Road
Title/ Titre: CEREAL SMUT SURVEY, 1991 Winnipeg, Manitoba
R3T 219

METHODS: In July 1991, cereal crops were surveyed for Ustilago hordei, U, nigra, U. nuda, U, tritici, U,
avenae, and U, kolleri in Manitoba and Saskatchewan. The northern area was covered by a route”

from Winnipeg-Saskatoon-Prince Albert-Swan River-Winnipeg and the southern area by trips north and south

of Winnipeg and a route (thanks to G. Hamilton and N. Howes) from Winnipeg-Swift Current-Kindersley-Winnipeg.

Fields were selected at random at approximately 15 km intervals, depending on the frequency of the crops

in the area. An estimate of the percentage of infected plants (i.e. plants with soci) was made while

walking an ovoid path of approximately 100 m in each field. Levels of smut greater than trace were esti-

mated by counting plants in a 1 m? area at at least two sites on the path. U, nuda and U. nigra were

differentiated by observing germinating teliospores with a microscope.

RESULTS: See Table 1. Smut was found in 52% of the fields of barley, 11% of the common wheat, 61% of the
durum and 10% of the oat. The average levels were 0.2% for barley, 0.1% for durum wheat and

trace for common wheat and oat. The highest incidence of smut observed was 5% loose smut of barley in one
field near Gronlid, Saskatchewan.

COMMENTS: The incidence of smut in cereals continues to decline, reflecting the drought of recent years.
The relatively moist conditions in 1991 will not have an impact until the seed infected in that

year is grown out. It will be interesting to see how fast the levels of smut rebound in cultivars with
fair or poor resistance, ¢.g. in barley and durum wheat.

Table 1. Incidence of smut in cereals in Manitoba and Saskatchewan in 1991.

Mean 7 infected

% Fields affected plants

Crop No. fields Smut vMB SK MB SK
species

Common wheat 212 U, tritici 13 9 Liga) tr

Durum wheat 72 U, tritici 64 61 0.1 0.1

Oat 29 U, avenae, 10 10 tr tr
U, kolTeri

Barley 148 U. nuda 49 44 0.1 0.2
U, hordei 7 13 tr 0.1
U. nigra

*tr = less than 0.1%
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Nameand Agency/
Crop/Culture: Barley, Oats and Wheat Nomet Organisation:

D.D. Orr, and P.A. Butrnett
Location/Emplacement:  Central Alberta Agriculture Canada
Research Station
Bag Service 5000
Title/ Titre: CEREAL DISEASE SURVEY IN Lacombe, Alberta
CENTRAL ALBERTA, 1991 TOC 180

METHODS: Disease incidence and severity levels were sampled in 40 cereal fields in central Alberta (CD 8)

in early August. Fields were selected randomly at intervals of approximately 10 km and plants
were examined every 10 paces in an inverted "V". Leaf diseases were rated on the percent leaf area affected.
Head and systemic diseases were rated as a percent of plants affected in square meter samples. Root diseases
were rated as the average severity of the disease in 10 plant samples.

RESULTS:

Weather: Central Alberta began the crop year with good soil moisture reserves but spring rains delayed

seeding in May and rains in June delayed spraying of herbicides. In July there were severe hail-
storms, and a short dry spell stressed crops that were shallow rooted as a result of the early rains. Crops
also suffered from competition by weeds as control was very poor, especially for wild oats. Consequently,
barley yields and quality were poor. Wheat yields were generally good.

Barlaye=i Tl seven 2-row barley fields examined had net blotch (Pyrenophora teres) and in five of these

there was more than 10% disease on the flag leaf and more than 50% disease on the penultimate leaf.
Scald (Rhynchosporium szcalis) occurred in four fields but in low amounts. Common root rot (Cochliobolus
sativus and Fusarium spp.) was also present in four fields, but only one was rated moderately diseased.
Loose smut (Ustilago nuda) was present in very low amounts in two fields and ergot (Claviceps purpurea) was
present in one field.

All but one of the 17, 6-row barley fields examined had net blotch but at levels of £10% disease on the top
two leaves. Scald was found in 65% of the fields but again at low levels except for two fields with 25-75%
disease on the penultimate leaf. Common root rot was present in 65% of the fields but at very low levels.
Loose smut was present at trace levels in four fields and at 1% in one field. Bacterial blight
(Kanthomonas campestris) was present in three fields in the centre of the surveyed area.

Oats: Blast was present in each of the seven oat fields examined, generally at Ievels> 10%. Barley yellow
dwarf virus was present in four fields at low levels. Septoria leaf blotch (Septoria spp.) occurred
at low levels in four fields but at 50% damage on the penultimate leaf of one field.

Wheat: OSeptoria leaf blotch was present in all nine wheat fields examined. Disease levels were generally
— — £57 on the flag leaf, and 2107 on the penultimate leaf. Stem melanosis (Pssudomonas cichorii) and
ergot were present in one field each and common root rot in six. Root rot levels were low except for one

field which was rated moderately diseased. Take all (Gauemannomyces graminis) was present in five fields,
three of these with 5-107 of the plants diseased.
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Name and Agency/

Crop/Culture: Oat Nomet Organisation:

J. Chong and D. E. Harder
Location/Emplacement:  Manitoba and eastern Agriculture Canada

Saskatchewan Research Station

195 Dafoe Road

Title/Titre: OCCURRENCE OF OAT RUSTS IN WESTERN Winnipeg, Manitoba
CANADA IN 1991 R3T 2m9

METHODS: The occurrence of oat crown rust (causal agent Puccinia coronata Cda. f. sp. avenae Eriks.)
and oat stem rust (causal agent P. graminis Pers. f. sp. tritici Eriks.) in Manitoba and

eastern Saskatchewan was determined by frequent examination of farm fields or stands of wild oat

Avena fatua L.) from late June to mid-August. Rust samples were collected from wild oat, cultivated

oat, and uniform rust nurseries located near Beausejour, Brandon, Morden, Shoal Lake, and Woodmore, in
Manitoba, and near Indian Head in Saskatchewan.

RESULTS AND COMMENTS: Crown rust was first observed in trace amounts in susceptible oat on June 28 in
southern Manitoba. Conditions were favourable for the development of the disease

due to the abundance of moisture in July. By early August, crown rust was widespread in southern Manitoba;

100% severity levels were commonly observed in wild oat, while in commercial fields severities ranged

from 10-40%. This indicates that the resistance gene combination Pc38 and Pc39 in the currently recommend-

ed cvs. Dumont, Riel, and Robert, still offered some protection to the crown rust population, but is

becoming less effective. Crown rust was light in eastern Saskatchewan in 1991.

To date, 29 of the 59 isolates identified from the rust collections in 1991 were races with virulences

to both genes Pc38 and Pc39., However, the most significant finding of the 1991 Manitoba survey was the

detection of virulence T Pc63, a gene that has been immune to all Canadian crown rust isolates since its

isolation from an Avena stérilis accession in 1982; several isolates with virulences to both Pc68 and Pe38 ‘
were obtained from a resistant trap nursery located near Beausejour, Manitoba. This is of concern because
gene Pc6h8 IS at advanced stages of incorporation into cvs. Dumont and Robert in the Winnipeg breeding
program. The detection of virulence to both Pc38 and Pc68 would necessitate that other resistance gene(s)
be used in combination with Pc68 to provide longer term effectiveness.

In contrast to crown rust, oat stem rust was light in the eastern prairies in 1991 and all the oat cultivars
currently recommended for the region remained resistant to the predominant races of the stem rust population.
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Nameand Agency!

Crop/Culture: Wheat Norn et Organisation:
L.S.L. Wong, A. Tekauz, and J. Gilbert
Agriculture Canada

Location! Emplacement: Manitoba Research Station
195 Dafoe Road
Winnipeg, Manitoba

Title/Titre: OCCURRENCE OF FUSARTUM HEAD BLIGHT R3T 2M9

IN MANITOBA IN 1991

METHODS: One hundred and eighty-five wheat fields throughout Manitoba were surveyed for Fusarium head
blight between July 23 and August 2, 1991 by sampling an area about 20 x 20 m at the edge of
each field. Ten heads were collected at each site to confirm and identify the Fusarium species present.

RESULTS AND COMMENTS: At sampling, the crop developmental stage ranged from medium milk to hard dough.

Fusarium head blight was found in 78% of wheat fields =xamined and occurred through-
out Manitoba (Fig. 0. It was found in 75% (83 of 111) of common, 67% (8 of 12) of durum and 85% (53 of 62)
of semi-dwarf wheat fields. The severity ranged from trace (47 fields) to 50% heads infected. There were
more common wheat fields having high severity levels in 1991 than in previous years. Generally, severity
levels in common wheat were similar to those for the other two wheat types. The severely infected wheat
fields were found primarily in crop district 8 (south-central Manitoba). F. graminearum was the pathogen
species isolated most frequently (Table 1.

Table 1. Distribution of Fusarium species in common, durum and semi-dwarf wheat fields in Manitoba in 1991.

No. wheat fields

Fusarium spp. Common Durum Semi-dwart Total
E_ gramineacum 80 6 50 136
F. culmorum 9 1 5 15
F. acuminatum 2 4 1 7
F bk 1 0 3 4
E_ gorotrichioides 0 1 3 4
F. avenaceum 1 0 3 4
F. equisetd 0 0 2 2

Fig. 1. Occurrence of Fusarium head blight in fields of common (@), durum (&) and semi-dwarf (@) wheats

in eight Manitoba crop districts in 1991. Open symbols = less than 10% severity. Filled symbols = 10-15%
severity.
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Nameand Agency/
Crop/Culture: Wheat Nom et Organisation:

) J. Gilbert and A. Tekauz
Location/ Emplacement:  Manitoba Agriculture Canada
Research Station

195 Dafoe Road
Title / Titre: FOLIAR PATHOGENS OF SPRING Winnipeg, Manitoba

WHEAT IN MANITOBA TN 1991 R3T 29

METHODS: One hundred and ninety-one fields of wheat (113 common, 16 durum, 61 semi-dwarf, and 1 utility)
in southern Manitoba were surveyed for foliar pathogens from 10 July to 2 August 1991. Crop
developmental stages were recorded at time of sampling and severity of disease on upper and lower leaves
was categorized as O, TR, 1, 2, 3 or 4, with 4 describing dead leaves and 1 lightly affected. Infected
leaf samples were collected at each site for subsequent pathogen/disease identification. Lesions from leaf

tissue were surface sterilized and placed in moisture chambers for 5-7 days to induce sporulation to
facilitate pathogen identification.

RESULTS AND COMMENTS: The locations of fields surveyed is shown in Fig. 1. Plant maturity for samples
collected 10-16 July ranged from GS 57-73 (Zadoks et al. scale). Plants of later
collected samples ranged from GS 75-85. Abundant rain in late spring and early summer caused widespread
leaf-spotting in 1991 in Manitoba. Disease severity levels ranged from Tr-4 on flag leaves with the major-
ity in the light or moderate (1 or 2) category. Most lower leaves had moderate to severe (2-3) levels,
or, in later collected samples were already dead. Cochliobolus sativus (spot blotch), Septoria nodorum
and 3. avenae f. sp. triticea (Septoria leaf blotch) were i1solated from 88.5%, 62.8%, and 60.7%, respect-
ively, of fields across the surveyed area (Table 1), but disease levels were most severe in crop reporting
districts 7-11 in the Red River Valley. C. sativus was isolated from a high percentage of fields in 1989,
1990, and 1991, but the incidence and severity of S. nodorum, and in particular S. avenae f. sp. triticea,
increased substantially over the same time period. S. tritici was isolated from =ight Ffields, four of which
were in the Miniota region. Pyrenophora tritici-repentis (tan spot) was isolated from 50.8% of fields
which represents a lower percentage than in 1989 or 1990. Fields with the most severe levels of tan spot
were distributed uniformly across the surveyed area, in contrast to the distribution of spot blotch and
Septoria leaf blotch. Disease severity caused by S. nodorum, S. avenae f. sp. triticea and C. sativus was
highest on HRS and CPS wheats, whereas durum wheats were more severely affected by P. tritici-repentis.

Table 1. Frequency of diseases identified in 191 wheat fields in Manitoba in 1991.

Disease
Wheat Septoria lTeaf blotch Tan spot
class “nodorum” "avenae’ Tritici’ spot blotch
Common 71 67 6 62 102
Semi-dwarf 43 36 1 20 53
Durum 6 12 1 14 13
utility 0 1 0 1 1
Total 120 116 8 97 169
Fields (%) 62.8 60.7 4.2 50.8 88.5
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Fig. 1. Crop districts and locations of common (® ), durum (&), semi-dwarf (A), and utility (&) wheat
fields surveyed for foliar pathogens in 1991.

Nameand Agency/

Crop/Culture: Wheat Nomet Organisation:

J.A. Kolmer
Location/ Emplacement:  Manitoba, Saskatchewan Agriculture Canada

Research Station

195 Dafoe Road
Title/ Titre: LEAF RUST ON WHEAT IN THE EASTERN Winnipeg, Manitoba
PRAIRIES IN 1991 R3T 2M9
METHQODS:

Fields of cultivated wheat were examined throughout the growing season in Manitoba and eastern
Saskatchewan for leaf rust.

RESULTS AND COMMENTS:

Leaf rust was first observed on June 11 in spring wheat fields in southeastern
Manitoba.

By the last week in June leaf rust was present in light to trace amounts
in spring wheat fields throughout southern Manitoba.

Leaf rust severities were very high by the end of
July throughout Manitoba due to the early arrival of rust, and the abundant rainfall in the previous two

months that provided excellent conditions for rust to increase. In Manitoba and eastern Saskatchewan
fields of the cultivars Katepwa, Neepawa, and Biggar had leaf rust severities from 50-100%, resulting in
the loss of flag leaves before the heads had completed grain filling. An average yield loss of 10% In
these cultivars was expected due to leaf rust. The cultivars Roblin, Laura, Columbus, Pasqua, and the

American semi-dwarf Marshall were resistant to leaf rust, although these cultivars also had higher leaf
rust severities than in past years due to the high inoculum pressure.
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Nameand Agency |
Crop/Culture: Wheat Nomet Organisation:

K.L. Bailey and LJ. Duczek, Agriculture Canada

Saskatchewan Canada Research Station, 107 Science
Location/ Emplacement: Saskatchewan Place, Saskatoon, Saskatchewan S/N 0X2

M.R. Fernandez,Agriculture Canada Research Station,

P.0. Box 1030, Swift Current, Saskatchewan S9H 3X2
Title/Titre:  Saskatchewan Wheat Disease Survey, 1991 G.R. Hughes, Dept. of Crop Science and Plant

Ecology, University of Saskatchewan, Saskatoon,

Saskatchewan S7N 0WO

D. Kaminski, Soils and Crops Branch,

Saskatchewan Agriculture and Food, Room 133,

Walter Scott Building, Regina,

Saskatchewan S4S 0Bl

C. Kirkham, Agriculture Canada Research

Station, PO. Box 1240, Melfort,

Saskatchewan SCOE 1AO

K. Mortensen and S. Boyetchko, Agriculture

Canada Research Station, P.O. Box 440,

Regina, Saskatchewan S4P 3A2

METHODS: A province wide survey was conducted in 254 wheat fields between late milk and early dough growth
stages. Random fields were surveyed by assessing disease on a sample of 10 plants at least 20
paces from the field edge. Diseases such as smut, ergot, take-all, and viruses were estimated for the
percent incidence in either the plant sample or over the entire field. Common root rot was estimated by
counting the number of plants in the sample that had lesions covering more than 50% of the sub-crown
internode. Rust diseases were evaluated on the basis of both severity and infection type as described in
the Cereal Methodology Manual (1986) published by CIMMYT. The remaining foliar and leaf spot diseases were
assessed on a 0-9 scale described by Saari and Prescott (1975), and modified by Couture (1980). Samples
of diseased leaf tissue were plated to determine the causal agents of leaf spots. Dry leaves cut into 4
an long segments were washed for one hour and disinfected for one minute with 0.5% sodium hypochlorite.
These were plated on water agar containing 100 mg/L streptomycin sulfate and 50 mg/L vancomycin
hydrochloride and incubated for one week under a mixture of black light, black-blue light, and cool white

fluorescent light for 12 hours alternating light and dark at 20 ¢. On the basis of sporulation estimates
were made on the importance of each fungal species.

RESULTS AND COMMENTS: There were 215 hexaploid and 39 durum wheat fields surveyed. The distribution by

crop districts, severity, and prevalence of the diseases are shown in Table 1. The
most prevalent diseases were leaf spots (92%of the fields moderately infected), common root rot (75%
severely infected), and leaf rust { 52% ranging from trace to severe). Leaf rust caused moderate levels
of infection in 29 fields of hexaploid wheat in crop districts 3 and 4 but was not observed at all in 28
durum fields. Take-all occurred in 19%of the fields which were all in the southern crop districts. The
incidence of take-all in the fields ranged from less than 1%up to 20%. Other diseases observed at low
levels in less than 10%of the fields were powdery mildew, glume blotch, smut, ergot, BYDV, and bacterial
blight. In the south-east corner of the province, seven cases of wheat streak mosaic virus was noted in
trace amounts. Drought stress was evident in crop district 9. Also, it was observed that the awned
hexaploid wheat cv. Laura was more resistant to leaf spotting (disease rating=6.0 in 3 fields) than the
non-awned cultivars (disease rating=7.2 in 6 fields).

Pyrenophora tritici—repentis and Septoria nodorum were the predominant fungal species causing leaf spots

(Table 2). g, tritici was present in signficant proportions in some crop districts (5 and 6) whereas S.
avenae f. sp.” triticea was rarely observed. In durum wheats, P. tritici—repentis was responsible for more
than 90% of leaf spotting. In hexaploid wheats, the distribution of fungi was variable with crop districts

and regions in the province. 8. nodorum and P. tritici—repentis were observed in equal proportions in the
south-east corner of the province (crop districts 1 and 2) and less than 10%of the lesions involved other
pathogens. In the south-western and west-central crop districts (3, 4, and 7), there was a higher
proportion of P. tritici—repentis as compared to S. nodorum. Crop districts 5 and 6 in central-east
Saskatchewan had leaf spots caused by P. tritici—repentis (48%), S. nodorum (25%). and S. tritici (27%).
8. nodorum was the most prevalent pathogen in the north.

REFERENCE:

Couture, L. 1980. Assessment of severity of foliage diseases of cereals in cooperative evaluation tests.
Can. Plant Dis. Surv. 1:8-10.

Saari, EEE., and JM. Prescott. 1975. A scale for appraising the foliar intensity of wheat diseases. Plant
Dis. Reptr. 59:377-380.
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Table 1 Distribution, severity, and prevalence of wheat diseases in Saskatchewan fields surveyed between flowering and
early dough stages

in 1991

Crop No. Leaf Leaf Comon  Powdery Glume Ergot Smut Take BYDV Bacterial

District  Fields spot rust root mildew  blotch % % all% % blight
rot%

1A 8 3.2/8% 1-60 MS/6 15/7 - w4 w3 1011 6.916 - -

1B 7 2.6/7 1-60M8/5 19/5 - TR/2 TR/2 - 3514 - 1.7/3

2A 7 2:2/5 10-20 MR/6  17/4 - 4,0/2 TR/2 - 21.2/5 - -

2B 9 3.8/9 1-10MR/4 14/8 - 4.0/1 - 3.0/2  4.6/3 - -

3AN 1 3.0/1 - - - - - - - - -

3As 0 - wk - - - - - - - - -

3BN 22 4a4/22 1040 MR/3 1717 - 0.1/1 - 0.3/8 0.6/11  0,1/2 -

3BS 19 4.6/17 5-40 MS/2 29/15 - 0.1/2 - 1.0/2 1.0/8 - -

4a 5 3013 1-40M/5 15/4 0.1/1 - - - 0.4/4 - -

B n 3.7110 - 28/4 3.5/1 - - 1.0/1 0.1/3 - -

54 34 2.6/25 mR/25 14/31  0.,1/2 TR/3 TR/2 - 9.9/4 - -

B 6 7.4/6 - 23/6 - - - - - - -

6A 8 642/7 28/6 33/6 - - - 1.0/1 - - -

B 13 5.6113 5R -1M/5  10/6 - TR/1 - - - - -

A 7 5.1/7 R/7 o/7 - R/1 - 1.0/1 - - -

7B 3 8.3/3 - 20/3 - - - - - - -

8A 22 3.1/21 TR/8 11/15 0.6/6 - - - - - -

8B 38 4.9/38 ]R/33 21/28  1R/12 TR/4 - - - - -

9A 34 4.6/34 1Ms/18 15/24  TR/5 - - - - - -

9B 0 - - - - - - - - - -

Average 254 461236 IMR-6QMS 18/190  0,8/27 09121 m]/9 12116 5.4/48 0.1/2 1.7/3

or total /133

average disease rating ( 0-9 scale after Couture 1980) / number of fields affected

#* not observed or not

recorded
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Table 2 Estimation of the percentage of leaf-spot fungi on leaf samples of hexaploid heat
collected in Saskatchewan in 1991.

Crop No of %of leaf— potfungi
district samples

Septoria S. tritici 5. avenae Pyrenophora

nodorum f. sp. triticea  tritici-repentis
1A 8 50 4 0 %
1B 6 47 8 0 45
24 4 60 0 2 38
2B 5 28 1 0 71
B 2 24 1 0 75
A 1 1 0 0 99
4B 3 63 0 0 37
A 13 32 0 46
B 6 9 25 0 66
6A 7 24 10 0 66
B 6 45 42 0 13
A 1 1 10 0 89
78 1 0 0 0 100

Table 3. Estimation of the percentage of leaf-spot fungi on leaf samples of durum wheat
collected in Saskatchewan in 1991.

Crop Na of %o0f leaf-spot fungi

district samples
Septoria S. tritici S._avenae Pyrenophora
nodorum f. sp. triticea tritici—repentis

1B 1 10 0 0 90

2B 1 20 0 0 80

3B 17 7 0 0 93

A 1 0 0 0 100

B 5 1 0 0 99

A 2 2 0 0 98
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Nameand Agency/
Crop/Culture: Cereals Nomet Organisation:

H.W. Johnston and R.A. Martin
Location/ Emplacement: taritime Provinces Agriculture Canada, Research Station
P.0. Box 1210, Charlottetown
Prince Edward Island c1a 748
OCCURRENCE AND SEVERITY OF CEREAL

Title/Titre: b SEASES IN THE MARITIME PROVINCES - 1991

METHODS: Cereal fields and experimental plots in the cereal production districts of New Brunswick, Nova

Scotia, and Prince Edward Island were examined for foliar disease during July and August for
plantings conducted during the normal planting period in early-mid May. Diseases also were recorded in
September and October for fields planted in late May and June.

RESULTS: Weather Conditions: Spring arrived early in the Maritimes in 1991 and the first part of the
seeding period in early May was suitable for field work and most cereals were planted earlier
than normal. This early planting, coupled with warmer and drier weather than usual in June and July
resulted in very little foliar disease on spring cereals in all three Maritime Provinces. Survival of
fall seeded cereals was good in New Brunswick and Prince Edward Island but Nova Scotia crops experienced
more winter kill than normal. Yields of winter cereals were higher than normal where survival was good.

Disease observations: Disease severities on early planted crops did not warrant use of foliar fungicides
as a general rule with the exception of milling wheats where high nitrogen levels were utilized on mildew
susceptible cultivars. While diseases were severe in late planted crops, when the diseases did occur, it
was too late to spray as crops were approaching maturity and beyond the recommended time for fungicide
applications. Commencing in early September, weather conditions deteriorated and the Maritimes
experienced rains with a frequency which did not permit grains to dry in the field. Late seeded barley,
oats, and wheat crops in many instances were not harvested until late October when quality of the harvest
had been lost.

Harvest of soybeans and lupins also experienced delays and in many instances seed harvested had moisture
levels too high for safe storage. Most late harvested soybean and lupin seed was systematically infected
with field fungi and once in storage, quickly degenerated if not immediately dried to a safe moisture
level.

This period of wet harvest weather emphasized the importance of early seeding to ensure the crops mature
in August. and early September when drying conditions tend to be superior to those of late September and
October. It also emphasized the value of grain driers and of grain producers having such facilities
available to them in wet harvest seasons.

Diseases occurring in the experimental cereal plots or fields throughout the Maritimes tended to be those
characteristic of the region, i.e, mildews, Septorig incited leaf and glume blotches, smuts, scald, and
the Pyrenophora-Bioplariscomplex on barley crops. In most instances, foliar disease ratings were less
than 3% of the leaf area observed and did not show a sufficient range of severities to identify lines with
superior disease resistance, Very little head blight incited by Fusarium spp. were observed in either
experimental plots or fields. Diseases were severe in experimental plots only when artificial moisture
regimes were utilized.
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Nameand Agency/

Oat Nomet Organisation:

Crop/Culture:

S. Rioux, L. Couture, and A. Comeau
Agricurture Canada

Station de recherches

2560, boulevard Hochelaga

. . DISEASES OF OAT CROPS IN QUEBEC Sainte-Foy, Quebec «¢lv 2J3
Title/Titre: 1y 1991

. Province of Quebec
Location/ Emplacement:

METHODRS: Most experimental sites of cereals iIn Quebec were visited from mid-July to mid-August for
disease severity assessments. At each visited site, diseases were identified and assessed in a

number of oat lines and cultivars. Growth stages of plants at time of assessments ranged from medium milk
to soft dough.

RESULTS: Speckled leaf blotch (Stagonospora avenae) was widespread through crop districts in the province

and was the most severe disease this year. Its overall severity was intermediate. Severity was
more in the east than in the west and reached its highest level in the Lake saint-Jean area. Infection in
the Eastern Townships was lower than usual.

Crown rust (uccinfa corepata) did not occur extensively and was more or less restricted to the southwest
part of the Province. There it was the most important disease on susceptible cultivars that were
moderately infected. Traces of the disease were found elsewhere.

As usual, stem rust (———— graminis) was apparently not present this year.
Severity of yellow dwarf (Barley Yellow Dwarf Virus) was moderate in the various regions evaluated. Virus

symptoms were not always conspicuous because of an unusual soil drought which confused the disease
picture.

Nameand Agency/
Crop/Culture:  Wheat Nomet Organisation:
Devaux, A.
Location/ Emplacement: FProvince of Quebec Service de phytotechnie

de Saint-Hyacinthe, MAPAQ
3300, rue Sicotte, C.P. 480
Title / Titre: OCCURRENCE OF WHEAT DISEASES Saint-Hyacinthe, Quebec J2S 7883
IN QUEBEC IN 1991

METHODS: The incidence of wheat diseases was recorded on many different cultivars of spring wheat at ten
locations iIn the six regions surveyed in Quebec in 1991. Fusarium head blight (F. graminearum)
was seen only in trace amounts at all locations except in the Lake st. John’sregion. Leaf rust (Ruccinia
recondita) was severe on susceptible cultivars in all locations except at La Pocatiztve and st. Eugene
where it was moderately severe. Mixed leaf spot infections Oof Pvrencotiora tritici-repentis and Septoria
were widespread as usual in all regions but varied fron low to moderate infections except at
Deschambaultwhere it was severe on susceptible cultivars like Laura, tondor, and Norseman. Powdery
mildew (Erysiphe sraminis) was seen only in trace amounts at 5t. Hyacinthe and low amounts at Lennoxville
on susceptible cultivars like Columbus, Norseman, Keanyon, and Lancer. Glume b|0t9h (3sptoria
was noted on spikes in low amounts only at Deschambault. Loose smut was observed in low quantities in the
Montreal and Quebec City regions. Ergot (Claviceos purpurea) and Take-all (Gaesumanomvess graminis) were
seen in trace amounts mostly in the Quebec City and Lake st. John rezions. Winterkill was very severe in
most winter wheat fields in southwestern Quebec.




Canadian Plant Disease Survey 72:1, 1992 67

Nameand Agency/
Crop/Culture: ¥inter Wheat Nomet Organisation:
Devaux, A.
Province of Quebec Service de phytotechnie
Location/ Emplacement: Region of St. Hyacinthe de Saint-Hyacinthe, MAPAQ

3300, rue Sicotte, C.P. 480
Saint—Hyacinthe,Quebec J2S 7B8

Title / Titre: SURVEY OF WINTER wHEAT DISEASES IN 1991

METHODS: Eight fields - two of cultivars Absolvent, Augusta, and Karat, and one of Perlo and Ruby were

surveyed for leaf, root, and head diseases. Foliar diseases were assessed before and after
heading on 10-20 plants at 10 sites on a W transect in the field examined. Samples of 10 plants were
pulled out at each site to assess for root and basal stem diseases just after heading. Disease severity
of leaves were recorded as percentage leaf area affected on the whole p,ant before headlng but on flag
leaves only after heading using the Horsfall and Barratt grading systelg‘ Stem necrosis was assessed as
the percentage stems showing necrosis after removal of the leaf sheath of the basal portion. Head blight
was measured as the percentage of heads and spikelets visually infected on 50 heads chosen at random a
four different sites in the field.

RESULTS AND COMMENTS: Table 1 shows the minimum-maximum percentage disease intensity for the dlseases
recorded before and after heading. Before heading, tan spot (2yizqoohors

repentis) was observed in all of the eight fields with a maximum of 2.3% of leaf surfaces affected In
cultivar Karat. Powdery mildew (Ervsiphe graminis) was low on the leaves before and after heading with a
maximum of 2.1% at heading on cultivar Augusta and 1.4% after heading on Absolvent. Leaf rust (———
recondita) was observed only after heading on all cultivars except Absolvent and Ruby with maximum leaf
|nfect|on of 2.8% on cultivar Augusta. Stem necrosis due mostly to Bipelaris sorokiniana and some

g was observed mostly as a slight stem necrosis in six of the fields with _a maximum of 38.7%
on stems of Augusta. Head blight (Fusarium graminearum) was very low except in one field of Karat where
16.4% heads and 3.1% spikelets were infected. However, one field of dbsolvent, one of Augusta, and one of
Ruby showed no infections. In other fields, infections varied from 0.07% o 0.1% infected spikelets.
Take all (Gaeumannomvces zeaminls) Was found in trace amounts in fields of Absolvent, Karat, and Perlo.
Fusarjum Stem rot was found in trace amounts only in a field of cultivar Augusta.

Table 1. Prevalence and intensity of winter wheat diseases in the st. Hyacinthe region in 1991.

2

Percent Micimym-Maxjimus Disease Tntensjty
Leaf Powdery Leaf Stem Head Blight

Growth s tages] spots mi ldew rust necrosis Heads Spikelets
Before heading*

31 2.1-2.3 0-0.7 0 -

51 2.3-2.3 0-2.1 0 - - |
Aftexr headingt#

80 2.3-4.0 0-1.4 0-2.8 0-38.7 0-16.4 0-3.1

'gorstall and Barratt grading system. 1945. Phytopathology 35 (8): 655 (abstr.).
lzadoks et al. Growth stages of cereals. 1974. Weed Res. 14 (6): 415-421.

*Disease assessment on all the leaves.
**Disease assessment on flag leaves only.
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Nameand Agency/
Crop/Culture:  Spring Wheat Nomet Organisation:
Devaux; A. )
Location/ Emplacement: Province of Quebec Service de phytotechnie
P region OF st, Hyacinthe de saint-Hyacinthe, MAPAQ
3300, rue Sicotte, C.P. 480
Title/ Titre: SURVEY OF SPRING WHEAT DISEASES IN 1991 Satnt~Hyacinthe, Quebec J2S 788

METHODS: Three fields of the cultivar Max, two of Laura and #essier, and one of Ankra, Celtic, Columbus,

and Roblin were surveyed for leaf, root, stem, and head diseases at Zadoks gt gl, growth stages
47, 59, and 77. The intensity of foliar diseases was assessed on 10-20 plants at 10 sites along a ¥
transect in the fields. Samples of 10 plants were pulled out at each site at zZGS 77 to note stem and root
diseases. Leaf diseases were evaluated before and at heaging as a percentage leaf area affected on the
whole plant using the Horsfall and Barratt grading systent. After heading, only the flag leaves were
assessed. Head blight was measured as the percentage of heads and spikelets lesioned on 50 heads chosen
at random at four different sites in each field.

RESULTS AND COMMENTS: lable 1 shows the minimum-maxinum percentage disease severity recorded at growth
stages 47, 59, and 77. At heading, tan spot (2wisgephors Liibtici-gecsnl §S) was

observed in all the fields with a maximum intensity of 3.2% leaf area affected on cultivars Columbus,

Laura, Hessiar, and Max. Powdery mildew (Ervsiohe graminis) was observed on Columbus, Laura, and Hessier

with a maximum intensity of 1.2% infected leaf area. After heading, tan spot was mixed with geptoria leaf
spot (Zeptoria nodorum) and affected a maximum of 21.1% of the surfaces of flag leaves of cultivar Max and

from 3.1. to 18.3% of flag leaves of the other cultivars. Powdery mildew affected up to 1.6% of leaf
surfaces of cultivar Laura, and leaf rust (Puccinia recondita) up to 18.3% of those of Ankra. Slight stem
necrosis caused by Bipolaris sorokiniana and some Fusarium Spp- on basal portion of stems affected up to
22.8% of stems of cultivar Max and only 2.8% of Celtic. In other cultivars infections varied from 5.1% to
18.9%. Fusarium head blight (B, zraminsavyn) was noted on all cultivars except Laura with a maximum of
0.4% infected spikelets on cultivar Columbus. Take-all and Fusarium Stem rot were observed only in trace
amounts in fields of the cultivars Messier and Max tespectively.

Table 1. Prevalence and intensity Of winter wheat diseases in the st. Hyacinthe region in 1991.

Percent Minimum-Maximom Dissase Intensitvz
Leaf Powdery Leaf Stem Head 3lizht
Growth Stages® spots mi ldew rust necrosis Heads Spikelets
Before Qsading :  47* 0-2.3 0.0 0-012 - - -
Heading: 59* 1.6-2.3 0-1.1 0 - - -
After Heading: T7%% 3.1-21.1 0-1.6 0-18.3 2.9-22.8 0-3.6 0-0.4

Izadoks et al. Growth stages of cereals. 1974. Weed Res. 14 (6).
Horsfall and Barratt grading system. 1945. Phytopathology 35 (8): 655 (Abstr.).

*Dissass assessment on all the leaves.
*¥Disease assessment on flag leaves only.
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Oilseeds and special crops / Oleagineux et cultures speciales

Nameand Agency/
Crop/Culture:  canola Nom et Organisation: )
C.G.J. van dﬁp Berg™ , R.G. Flatford” and
) R. Rimmer
Location/ Emplacement: Manitoba Department of Plant Science

University of Manitoba
Winnipeg, Manitoba  R3T 2N2

Title/Titre: DISTRIBUTION, PREVALENCE AND Manitoba Agriculture
INCIDENCE OF CANOLA DISEASES Agricultural Services Complex
IN 1991 Winnipeg Manitoba R3T 5S6
Methods: Two surveys were conducted in Manitoba. During the first, 69 fields of Brassica napus and

three of B. rapa (syn. B, campestris) were surveyed in the southern crop districts in the
third week of August. During the second, 37 fields of B . napus and four fields of B. rapa were surveyed

in the northern crop districts in the fourth week of August. The presence of diseases was noted in each
field. For each field, disease incidence.was determined on a sample of 50 plants. In addition, 142 samples
of canola were submitted for analysis to the Manitoba Agriculture Plant Pathology Laboratory by agricultural

representatives, growers and representatives of agribusiness.

Results: Sclerotinia stem rot, caused by Sclerotinia sclerotiorum, was observed in 85 of 113 fields
(Table 1, Figure I). Affected Ffields were found in all crop districts. Disease incidence

was low in most fields but reached 64% in one. Mean incidence ranged from 3 to 7 in the western crop

districts (1-5), and from 11 to 17% in the eastern crop districts. Morrall et al. (1984) found that

disease incidence multiplied by 0.5 equalled the yield loss. Based on this relationship, the average yield

loss caused by S. sclerotiorum was about 2% in the western crop districts and 6% in the eastern crop

districts.

Blackleg, caused by Leptosphaeria maculans, was found in 61 fields (Table 1; Figure ).
Blackleg was found in all crop districts. Mean incidence ranged from 7% in crop district 7 to 21% in
crop district 3. In comparison to 1990, mean incidence decreased in crop district 1, 2 and 6, but
increased in all others. Blackleg symptoms observed within any field were variable. Even in fields
with low incidence, a few, small plants could often be found with severe cankers.

Foot rot (Fusarium spp., Rhizoctonia solani) was observed in 23 fields distributed throughout
Manitoba (Table 1). Incidence was less than 10% in all fields. A trace of aster yellows (aster yellows
mycoplasma) was observed in seven fields, distributed among several crop districts. Staghead (Albugo
candida) was observed in one field in each of Crop Districts 3 and 4. |Incidence was 2% in both fields.
Black spot (Alternaria spp.) was observed in one field in each of Crop Districts 3 and 9 and two in Crop
District 4. White leaf spot (Pseudocercosporella capsellae) was observed in one field of Crop Districts
3 and 6, and in two fields of Crop Districts 4 and 5. Affected fields were located at higher elevations
close to the Riding Mountain National Park.

The results of identification of specimens submitted to the Manitoba Agriculture Plant
Pathology Laboratory are presented in Table 2. Blackleg was the major disease problem. Herbicide injury,
found in 67 samples was primarily attributed to spray tank contamination where sulfonylurea-type herbicides
had been previously used in the tank prior to spraying canola fields.

Reference: Morrall, R.A.A., J. Dueck, and P.R. Verma. 1984. Yield losses due to sclerotinia stem
- rot in western Canadian rapeseed. Can. J. Plant Pathol. 6:265 [Abstr.].
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Table 1. Prevalence and incidence of major canola diseases by crop district in Manitoba in 1991
No. of No. of affected fields Range of incidence
Crop B I 1= 1
district sampled Sclerotinia Blackleg Footrot Aster Sclerotinia Blackleg
Yellows
1 8 4 8 - 3 t-6 2-36
2 11 9 8 - - 2-12 2-16
3 8 4 2 2 1 t-14 4-38
4 6 4 5 - 1 4-10 4-32
5 19 14 8 4 1 t-20 t-34
6 16 13 13 2 - 2-40 t-38
7 23 17 6 6 2 t-36 2-16
8 6 6 3 - 2 4-36 4-20
9 16 14 8 9 3 t-64 2-30
Total 113 85 61 23 13
t - present in the field at a trace level,not detected in the 50 plant sample.
Table 2. Summary of specimens submitted to the Manitoba Agriculture Plant Pathology Laboratory
DISEASE PATHOGEN NUMBER OF
SAMPLES
Blackleg Leptosphaeria maculans 23
Root Rot Rhizoctonia solani 8
Downy mildew Peronospora parasitica 6
(early infection
on leaves)
Stem rot Sclerotinia sclerotiorum 5
White leaf spot Pseudocercosporella capsellae 3
Herbicide injury 67
Nutrient deficiency sulphur deficiency 10
Environmental stress 6
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Nameand Agency/
Crop /Culture: Canola Nomet Organisation: HARRISON, L _M.
Alberta Agriculture
Regional Crops Laboratory
Location/ Emplacement: Northern Alberta Farrview, Alberta

TOH 10
Title/Titre: CANOLA DISEASES IN THE PEACE RIVER REGION IN 1991

METHODS: In August 1991, 47 randomly selected canola fields were surveyed for major
iseases iIn the Peace River region. Canola production in 1991 was approximately
800,000 acres (323,700 hectares])q-
The root rot complex, which is the most important disease, was rated for severity
on a 0-4 scale as described in 1990 (1). Each field was sampled as in previous years,

RESULTS AND COMMENTS: Spring weather conditions were wet and conducive to disease
development. However, the weather changed in mid summer and became extremely hot
and dry causing drought stress in most districts. Diseases were prevalent in most
Fields but incidence was generally low. The most prevalent disease was the root rot
complex which was found in all 47 fields surveyed (Table 1). The disease incidence
ranged from 64 to 100% with a mean of 93.7%. Root rot severity ranged from 0.68 to 3.16
with a mean rating of 1.49. Prevalence of sclerotinia stem rot was low, as in 1990, due
to hot and dry weather in late June and July. Incidence ranged from 2 to 24%.
Alternaria black spot was observed in 87% of fields where disease levels were %enerally
low ranging from 2 to 56%. Prevalence of foot rot and avirulent blackleg was higher
than in previous years with 98% and 87% respectively. Virulent blackleg was not
observed in any fields surveyed. Incidence of avirulent blackleg increased
from 4.3% @n 1990 to 21.7% in 1991. Other diseases observed were white rust (staghead),
rey stem, aster yellows, herbicide damage, hail damage and pod drop from drought and
eat stress. Insect damage from lygus bugs, thrips and root maggots was also observed.

REFERENCE: 1. Harrison, L.M. and J. Loland, 1991. Canola disease survey in the Peace
River region in 1990. Can. Plant Dis. Survey. 70 (1): 100.

Table 1. Prevalence and incidence of diseases of canola in the Peace River region in

1991.
Disease Prevalence Incidence %
(s fields infested) Mean Range
Root Rot (Rhizoctonia, Pythium, Fusarium) 100 93.7 64-100
Black Spot (Alternariaspp.) 87 15.3 2-56
Foot Rot (Rhizoctonia, Fusarium) 98 46.2 2-96
Stem Rot (Sclerotinia sclerotiorum) 40 3.0 2-24

Avirulent Blackleg (Lsptosphaseria maculans) 87 21.7 2-76
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Name and Agency/
Crop/Culture: Canola Nomet Organisation:

EVANS, 1.R., Plant Industry Division,
Alberta Agriculture, Edronton, Alberta;

Location/ Emplacement: Alberta KHARRANDA, P.D,, Alberts
Envirommental Centre, Vegreville, Alberta;
HARBISON, L.,
Title/Titre: BLACKLEG OF CANOIA SURVEY Regional Crop Laboratory, Alberta
IN ALBERTA - 1991 Agriculture, Fairview, Alberta;

KAMINSKI, D., Horticultural Research
Center, Brooks, Alberta.

INTRODUCTION AND METHODS:

A fourth amual province-wide survey for virulent blackleg (Leptosphaeria maculans) of canolawas carried
out_this summer. The surwey, co-ordinated by the Crop Protection Branch, Alterta Agriculture has done
municipal fieldmen, Alberta Agriculture staff and ﬁgrlculmre Canada seed inspectors.  Diagnostic
assistance ws available from plant pathologists at Bl , Falrview, and vegreville,

The survey by the municipal fieldman was usually based on inspectirg one commercial field for every 2,000
ha of canola grewn in a municipal i% or district. riculture Canada seed inspectors checked all’ carola
Ffields intended for gedigreed seed for the presence blackleg. Alberta Agriculture staff alsp followead
up on the crop 10ns in 47 fields where virulent blackleg hed been confimed in the canola crop 1In
1989. All 67 municipalities arid districts in the province co-operated IN this survey. Each field was
sampled as previously described (@, 2, 3).

RESULTS AND OOMMENTS:

In the eastem Alberta municipalities, in census divisions 7 and 10 (3), up 10 50% of canola fields hed

infestations OF virulent blackleg. Disease incidence was generally 10% or less except when canola hed
been planted within o years of the previous caola . A few such fields showed disease incidence
between 25 and 50%. In the county of Fl where fieldman did an extensive survey, virulent

blackleg wes confirmed in 208 of 417 caola fields surveyed (49.9%). Infection levels iIn this county
were frequently between 10 and 20% whereas crgp yields In infested fields were reported as fair o gead.

A follow-up_Sunvey Wes done on 47 rardemly selected fields in which virulent blacklsy hed been contirmed
on canola N 1989. 1IN each instance, deperding ON the wunicipal policy, the grower had tesn informed
about the presence of virulent bladdeg or issled a notice prehibiting the growing of canola for four
years in field. Enforcement also depended on municipal policy.  In 1990 no canola was grevm N
these Fields, but IN 1991 Oone grower planted carcla and virulent blackleg develeped on the main stens of
30% of the plants.

Agriculture canada seed inspectors did not find virulent blackleg in any of a total of 620 pedigreed
carcla Fields totalling over 11,600 hectares.

Southern and westem Alberta remain relatively free of virulent blackleg with only a few scattersd fields
reported to be infested. No virulent blackleg has been fourd in the P2ace where about a third of the
provincial Crop IS grown (4).

REFEBENCES:

1. Evans, L.R., P. Kharkarda, L. Harrison, D. Kaminksi, 1991. Blackleg of canola survey in Alkerta -
1990. Can. Plant. Dis. surv. 71: 98-99.

2. Evans, L.R., P. Kharbarda, L. Harrison, D. Kaminski, 1990. Blackleg of canola sunvey in Alberta -
1989. can. Plant. Dis, Surv. 70: 63-64.

3. Kparkarda, P.D., I.R. Evans, L. Harrison, S. Sl . HC. Huarg, D. Kaminski, and J.P. Tewari, 1989.
Blackleg OF canola SUNVey in Alberta - 1988. Can. PlantDis. Surv. 69: 55-57.

4. Masee, D.C. and GA. petrie. 1978. Variability of Leptosphaeria maculans in relation to blackleg of
ollseed rgpe. Phytopatholegy 68: 625-630.
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Nameand Agency |

Crop/ Culture: Canola Nomet Organisation: tacDonald, L.S.
B.C. Ministry of Agriculture,
Fisheries and Food

Locationl Emplacement:  British Columbia 17720 = 57th Avenue
Surrey, BC.
v3s 4P9

Title/Titre: 1991 caNOLA DISEASE SURVEY IN BRITISH COLUMBIA

METHODS: The main purpose of the survey was to determine if virulent blackleg (Leptosphaeria maculans) had
been introduced into the Peace River region of British Columbia. Root rot and other diseases
were recorded if they were observed. The survey was conducted from September 9 - 12 and on October 7 in the
Peace River region. Every Brassica napus and every third B, campestris field were surveyed. Sampling was
done by walking 30 m into a field and then starting an inverted W pattern. Ten plants were pulled and
examined for diseases every 30 m for a total of 50 stems per field. Canola stems with lesions resembling
blackleg were collected from 60 fields for analysis by cultural methods (D) at the provincial plant
diagnostic lab, and monoclonal antibody testing by Dr. P. Ellis, Agriculture Canada Research Station,
Vancouver, B.C. Root rot ratings were based on a severity index of 0-4 where 0 = no disease, 1 = a few
lesions on taproot, 2 = coalesced lesions on taproot, 3 = girdling lesions on taproot (nhot wirestem) and
4 = completely girdled taproot (like wirestem).

RESULTS AND COMMENTS: There were 126 fields surveyed totalling 9700 ha out of 48 000 ha grown in 1991.
Eleven of the fields were 3. napus. None of the collected samples had severely girdled stems, Virulent
blackleg was not detected In this survey and has not been detected in previous surveys of the B.C. Peace
River region. The weakly virulent strain of blackleg was detected in 21 fields, only one of which was

B. napus, Root rot (Rhizoctonia solani) was present in all surveyed fields. All fields were examined

a athing so that root rot ratings would be at the highest level for the year. The average rating
for all fields was 1.8 with field averages ranging from 0.2 to 38 There was no pattern to the severity
of root rot and the district averages ranged from 14 to 2.2

Alternaria black spot and staghead (Albugo candida) were each present in 3 fields. The low incidence
may be due in part to the timing of the survey which was after swathing, and often after harvest.
Sclerotinia stem rot was less prevalent this year with 2% of fields with infected plants compared to
33% in 1989. Overall, stand conditions were poorer than normal due to dry conditions during the early
part of the growing season.

Table 1 Prevalence of diseases in canola fields in the BC. Peace River region in 1991

Disease % Fields Infested
Avirulent Blackleg (L. maculans) 16.7
Root Rot (Rhizoctonia) 100
Sclerotinia Stem Rot (Sclerotinia sclerotiorum) 2
Staghead (Albugo candida) 2
Black Spot (Alternaria sm.) 2

1. McGee, DC. and GA. Petrie. 1978. Variability of Leptosphaeriamaculans in relation to blackleg of
ollseed rape. Phytopathology 68: 625 = 630.

Acknowledgement: Many thanks to J, Dobb, . Jesperson, G. Carter, K. Nickel, K. Murphy, K. Tosczak,
M. Barliszen, D. Coates and other Peace River staff for assistance in the survey.
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Nameand Agency/  K.L. Conn and J.P. Tewari
Crop/Culture: Canola Nomet Organisation: Department of Plant Science
University of Alberta
Edmonton, Alberta

Location/Emplacement: Central Alberta T6G 2P5
Title/Titre: SURVEY OF ALTERNARIA BLACKSPOT AND SCLEROTINIA STEM ROT OF CANOLA IN CENTRAL ALBERTA IN 1991

METHODS: Fifty fields of canola were surveyed in central Alberta during the third week of August.

Thirty-seven of these fields were of Brassica campestris and 13 were of B. napus. The disease
severity at 2 locations within each field, away from the edge, was estimated visually and the mean
recorded. For assessment of alternaria blackspot caused by Alternaria brassicae, percent areas of siliques
covered with lesions were determined using an assessment key (Conn et al., 1990). Fields with between 0
and 1%alternaria blackspot were categorized as having trace levels. For assessment of sclerotinia stem
rot caused by Sclerotinia sclerotiorum, the percentage of stems with symptoms was determined. Fields with
between 0 and 1%sclerotinia stem rot were categorized as having trace levels.

RESULTS AND COMMENTS: Every field surveyed had alternaria blackspot. Percent areas of siliques covered
with lesions ranged from a trace to 10%(Fig. 1). |If the fields with trace levels
are set to 0%, then the mean for the 50 fields was 1.3%. This low-level of infection was likely due to
the hot and dry weather during the latter part of July and early part of August in central Alberta. The
percentage of stems with sclerotinia stem rot ranged from a trace to 70% (Fig. 2). If the fields with
trace levels are set to 0%, then the mean for the 50 fields was 8.3%. Infection occurred at the base of
stems about 50%o0f the time. Sclerotinia stem rot did not appear as early this year as in the oast two
years but progressed quickly in the latter part of August due to wet conditions.

During this survey the presence or absence of some other diseases was also noted. Staghead caused by
Albugo candida, aster yellows caused by MLO, and gray stem caused by Pseudocercosporella capsellae were
observed in many of the fields surveyed.

ACKNOWLEDGEMENT: This survey was financed by grants from the International Development Research Centre,
Ottawa and the Natural Sciences and Engineering Research Council of Canada, Ottawa.

REFERENGES: Conn, K.L., Tewari, J.P. and R.P. Awasthi. 1990. A disease assessment key for alternaria
blackspot in rapeseed and mustard. Can. Plant Dis. Surv. 70(1):19-22.
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Figure 2. Locations of fields in central Alberta
surveyed for sclerotinia stem rot in 1991. The
numbers represent percent of stems with symptoms.
Fields with between 0 and 1% infection were
categorized as having trace (t)levels.

Figure 1. Locations of fields in central Alberta
surveyed for alternaria blackspot in 1991. The
numbers represent percent areas of siliques covered
with lesions. Fields with between 0 and 1%infection
were categorized as having trace (t) levels.
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Nameand Agency/
Crop/Culture: cancla Nomet Organisation:
. C. Kirkham
Location/Emplacement: Saskatchewan Agriculture Canada Research Station

P.O0. Box 1240
MELFORT, Saskatchewan OE 1A0
Title/Titre: CANOLA DISEASES IN N.E , SASKATCHEWAN, 1991

METHODS: Sixty-seven canola fields were surveyed between July 31 and August 9, 1991, in Saskatchewan
Agriculture Crop Districts 5b, 8a, 8b and %a. Fields were chosen at random and sampled by
collecting one plant at each of ten sites located on a diagonal transect. Diseases were identified by leaf
or stem symptoms, and the severity was recorded as an estimated percentage area affected. Root rot and
blackleg were assessed on a scale of 0 = healthy, 2 = trace, 5 = moderate and 10 = severe. Results were
averaged over the total number of samples and fields, and the disease index, an estimate of severity, was
calculated for each disease. The percentage of fields affected was calculated for an estimate of prevalence.

RESULTS AND COMMENTS: The severity and prevalence of canola diseases in the four crop districts surveyed are

shown in Table 1. Blackspot (Alternaria spp.) which is usually present in most
rapeseed growing areas, was found at trace levels in each crop district. The most common symptom was leaf
spotting. Conditions were favorable for the development of blackleg (Leptosphaeria maculans) , which was
found mainly on the stems. 1t was most prevalent and severe in Crop District 8b where some fields, mainly
of the cultivar Westar, had extensive girdling of the stems and were lodged quite badly; this probably
caused major yield losses. White rust (aAlbugo candida) of leaves was most widespread in crop District 9a,
though at: very low levels. Staghead, which is caused by the same fungus as white rust, was found in only
two fields. Stem rot (Sclerotinia sclerotiorum) was found at negligible levels in each crop district, but
in many instances the disease was just beginning to develop, so the low levels may not reflect severity and
losses at. harvest. Aster yellows (MLO) was of minor importance, being observed mainly around the edges of a
few fields and only occasionally among the sampled plants. Root rot, which is usually present at low levels,
was not found.

Table 1. Severity and prevalence of canola diseases in 1991

Number of Disease index/% fields affected
Crop district fields Blackspot Blackleg  White rust Stem rot  Aster yellows
5b 12 3.8/100 1.6/83 1.3/8 0.1/17 0.5/8
8a 13 3.0/100 0.4/62 0.2/23 0.1/23 0.5/8
8b 19 1.4/89 2.5/95 0.2/26 0.5/16 <0.1/5
Sa 23 3.3/96 1.0/65 0.7/43 0.2/26 0.9/17

Total or average 67 2.9/96 1.4/76 0.6/25 0.2/27 0.5/10
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Nameand Agency/
Crop/Culture: 1entil Nomet Organisation:

Buchwaldt, L. and C.C. Bernier
Location/ Emplacement: Manitoba Department of Plant Science
University of Manitoba
Winnipeg, Manitoba R3T 2N2

Title/Titre: ) sEASES OF LENTIL IN SOUTHERN MANITOBA
IN 1991 Platford, R.G.
Manitoba Agriculture
Agricultural Services Complex
201-545 University Crescent
Winnipeg, Manitoba R3T 556

Methods: In 1991, 52 lentil fields were surveyed for anthracnose by the Department of Plant Science,

University of Manitoba. Samples of 15-50 plants from each field were rated for the disease and
percent anthracnose was calculated as follows: 100 X [(no. of plants with few small stem lesions x 1) +
(no. of plants with larger lesions on some of the stems x 2) + (no. of plants with severe lesions on all
stems x 3), divided by total number of plants in the sample x 31. Samples from another 67 lentil fields
were diagnosed at the Manitoba Agriculture Plant Pathology Laboratory.

Results: Locations of the 52 lentil fields in the survey are shown in Figure 1 with symbols indicating
the level of anthracnose. In the southern Manitoba Red River Valley area the level of disease was high:
52-100% in 8 fields around st. Jean Baptiste, and 20-100% in 15 fields between Rosenort and Morris. One
field south of Morden had 44% anthracnose and one field at Graysville had 18%. High levels of anthracnose,
between 60 and 90%, were also found in 4 fields in the area west of Portage la Prairie. Levels of
anthracnose were generally lower in the northwest of Manitoba; 3 fields around Minnedosa had 0-27%
anthracnose and 5 fields in the Dauphin-Roblin area had 0-20% disease, while 4 other fields had 60-100%.
Further north between Ethelbert and Fork River 3 fields had 0-30% anthracnose and 7 fields between Benito
and Bowsman had only 0-2% infection. The high levels of anthracnose can be attributed to abundant rainfall
during the growing season as well as to frequent planting of lentil in areas such as Rosenort-Morris-St.
Jean Baptiste, Portage-Bagot and Dauphin. Low levels of sclerotinia stem rot (Sclerotinia sclerotiorum)
were recorded in a few fields, but ascochyta blight (4scochvta fabse F. sSp. lentis) and other diseases were
not detected in the plant samples.

The development of anthracnose was followed closely in 6 fields near Rosenort. The first
symptoms were detected on June 18 in a lentil plot which had been seeded on lentil stubble. One week later
the first symptoms were detected in commercial crops on lentil plants with 3-5 internodes. The disease
developed rapidly and had reached 100% in 4 of the 6 fields by July 19.

The results of identification of specimens submitted to the Manitoba Plant Pathology Laboratory
are presented in Table 1. The most commonly diagnosed disease was anthracnose which was detected in 32
samples. In many of the samples the level of disease approached 100%.
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Table 1. Summary of Diseases Diagnosed on Lentil Samples Submitted to the Manitoba Agriculture Plant
Pathology Laboratory in 1991 -- 67 samples.

NUMBER OF
DISEASE PATHOGEN SAMPLES
Anthracnose Colletotrichum truncatum 32
Ascochyta blight Ascochyta fabae F. sp. lentis 9
Root rot Fusarium spp. 5
Sclerotinia stem rot Sclerotinia sclerotiorum 2
Botrytis stem rot Botrytis spp. 3
Herbicide Injury 10
Nutrient Deficiency 4
Environmental stress deep seeding, excess moisture 2

Figure. 1. Distribution of lentil fields in Manitoba Affected by Anthracnose in 1991
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Nameand Agency/

Crop/Culture: Lentil Nomet Organisation:

R.AA. MORRALL, J.R. THOMSON, S.J. BOMD,

. J.L. DOWNING, J. MAY~MELIN and D.K. THOMPSON.
Location/ Emplacement: Saskatchewan

Title/Titre: DISEASES OF LENTTIL IN SASKATCHEWAN IN 1991

Department. of Biology,
University of Saskatchewan,
Saskateon, Saskatchewan, s7v owo,

MEMODS:  Anthracnose of lentil caused by Colletotrichum truncatum (Schwein,) Andrus and W.D. Meoore was
reported for the first time in Saskatchewan 1N 1990 @). _The principal Objective of the present study
was to determine the prevalence of anthracnose In the province.  Hewever, during Tield survays aswchyvta
blight. [Ascochyta fabae speg. . gp. lentis Gossen et al.], sclerotinia StEM rot (sclerotinia
sclerotiorum (Lib.) Bary, botrytis stem and pcd rot (Botivtis sp.) and rocot rot [Fusariam Spp- and
Rirrzectonte sp. | were also assessed,

Early N the growing season occasional inﬁaecti_ons of lentil crops were made during_ the course of
other work., In the gecicd July 22-auqust 22 all_mgjor lentil producing regions were visited and 109
crops were insgected . Cenerally every fifth lentil Crop cbserved while driving through a district was
surveyed. During an iInspection two observers walked at least 100 m through the crop and made a
subjective assessment of the severity of each disease as absent, trace, slight, moderate or severe. \When
symptoms Were uncertain, specimens were taken tack to the laboratory and gwed@d microscopically, often
after incukation for 24 hours in a moist chamber. Also, 15 plant samples suspected oOf heing Infected
with anthracnose were received for diagnosis Frm growers 1IN July and August.

After hanvest a few plant residue and seed samples were received from groners for testing.  seed
samples were surface-disinfected for 10 min. in 0.684 vaccl, plated on i1T00 potato dextrose agar
amerded with 25 ppm ampicillin and 25 ppm streptomnycin sulphate and incubated at room temgerature for 10
days pefore pathcgen colonies were counted. Two commercial seed testing companies provided information
on the nurber_and origin of samples from the 1991 crop which had tested positive for anthracnose and on
the range of infection levels with ascechyta,

An attempt was made to relate the occurrence of anthracnose to cropping practices.  Twenty-five
grovers in whose crops anthracnose had been detected and 15 in whose crops anthracnose hed no{been
detected were contacted.. Information was odbtained about the crop rotation of the field iIn question, as
well as the crops grown In adjacent fields in 1990,

RESULTS AND OOMMENTS: The growing season wes marked by relatively late seeding due to ocool wet soils,
excessive rainfall in most areas in May and June and relatively dry weather in a few areas frm early
July onwards. The 109 fields surveyed were distributed among 11 Saskatchewan Crop pistricts (Fig- 1) but
not in proportion to lentil acreages in the districts.

Anthracnose Was ogserved for the first time on June 13 in the zealandia area (crop District sg),
where the disease was Tirst reported in 1990 (3). This was only about one month after planting, whereas
previously the disease had not keen observed 1IN the field on_lentil seedlings. Anthracnose was found In
47 (43%) of the crops su and was gererally more severe iIn Crop Districts 3B-N, 5A, 6B and 88 (Table
1%- Of the 15 plant samples summitted by grmers, 6 were infected with anthracnose; nowever, none of

came from areas where the_disease was not detected in the field suney. To the end of November,
only 17 seed samples tested either in our laboratory or camrercial _companies were itive for
anthracnose. Most d1red only 0.29% infection, but two saga es shoned 1.79% infection. Infected seed
wes detected from several locations not included in the field suney (Fig- D.

The survey showed that arthracnose of lentil was more widely distributed in Saskatchewan than
reported in 1990 (3) and, indeed, was present in wost mjor areas of production (Fig. D. Only a small
proportion of crops were severely diseased and overall Tosses were probably low. Inthe Zealandia area,
where anthracnose appeared early, dry weather after early July restricted disease development and reduced
losses. However, the destructive potential of the disease Is_illustrated not only by previous reports
Trm Manitopa (2) and Saskatchewan (3), but also t1y the experience of one farmer In 1991 who
900 kg/ha Frm an infested field tut 2000 kg/ha Frm a relatively disease-free crop less than 0.5 km
anay -

length oF crop rotation or the crops grown in _adjacent fields in_1900 (Table 2). Most infested crops
were iIn fields either on short rotations or_adjacent to 1990 lentil resi - _Hmever, four mcderately
or_severely diseased crops were in fields_in which lentil had not be grown for more than 4 years and
which were not adjacent to_ 1990 lentil residues. This ajggestsmatme anthracnose furgus MYy survive
for lengthy pericds 1IN soil and be capable of substantial aerial dissemination; hmever, there is an
urgent to clarify mechanisms of transmission of the pathogen,

In the 40 crops tested there waes no clear relationship between meﬁresenoe of anthracnose and the
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Asco%%:a light was found in most crop districts and_in Quer 55% of all crops (Tahle 1. The high
levels of S (PIS e were 1IN marked contrast with those found IN the last general prc?/bmc%al survey gf

lentil diseases in 1988 and_ were undoubtedly due tO the wet copditions in May and JUe.  Levels of
ascochyta In some 1000 § )sampls tested comalf:ially by 'IFE end Of November rarqye:l fram 0%t0 61% with

a mean of about 5% angd only about 10% of the samples testing 0%. The levels of seed-borne infection were
cansiderably higher in the previous four years (RAA. "Morrall, unpublished).

Botrytis pod and stem rot and sclerctinia Stem rot were each fourd in about 17% of the
surveyed. However, they were at sufficiently high levels to cause yield losses in only a few cases (Table

11. Trace levels of root rots were observed in a few crops but a severe infestation oocurred in one
fileld in Crop District 8A.

ACKNOWLEDGEMENTS: Tre financial assistance of the saskatchewan Pulse Crop Develogment Board and the
Western Grains Research Foundation is gratefully acknowledged. We appreciate the assistance of Neil
Whatley and a number of growers for providing samples and Janet Paisley (Newfield Seeds) and Marilyn

French (Saskatchewan Wheat Pool) for providing data from seed testing. Technical assistance wes provided
by Rosanne Beaule.
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3) Morrall RAA. and E.A. Pedersen. 1991. Discovery of lentil anthracnose in Saskatchewan in 1990. Can.
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Table 1. Sseverity of four major diseases in lentil crops inspected in Saskatchewan in 1991.

No. of crops I1n five severity categories* for four diseases

Total ~— ANIHRACNOSE ASCOCHYTA BOIRYILS POD SCLEROTINIA
Crop No. BLIGHT & STEM ROT STEM ROT
District** Crops  Ab Tr S1 Mo Se Ab Tr S1 Mo Se Ab Tr S1 Mo Se Ab Tr S1 Mo Se
2B 14 T 1 2 I 1 2 7 14 3 1
BN 18 2 2 3 1 6 5 3 2 2 113 2 2 1 4 2 11
5A 10 5 3 2 3 4 2 1 9 1 9 1
5B 1 1 1 1 1
6A 1 1 1 1 1
6B 29 9 7 7 3 3 1 5 7 6 1 24 2 3 23 4 2
7A 14 11111 2 7 1 4 1 2 1 1 2 1
8A 7 6 1 4 1 2 5 2 6 1
8B 8 2 3 3 6 2 7 1 5 2 1
oA 3 3 3 3 3
9B 4 2 1 1 3 1 4 4
Total 109 62 15 13 15 4 47 24 16 17 5 89 7 7 4 2 90 10 5 3 1
3 = Absent ; Tr = Trace; S1 = Slight; Mo =Moderate; Se = Severe.

See Fig. 1 for location of crop districts.

Table 2. Distribution of lentil crops in Saskatchewan in 1991 in relation to anthracnose infection and
cropplrg practices.

t No. of fields In each category
i [ he field Crops 1N ad t Tields In 1990
i No. years since previous lentil or crop I1n the fie adjacent Tields
CRYEty i 5 3 pea cropIn g Mo lentil Lentil
Absent 1 1 2 3 8 7 8
Trace 1 1
Slight 2 1 2 5 1 9
Moderate 1 2 2 6 5 6
severe 1 1 1 1 2
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Figure 1. Map of Saskatchewan crop districts showing lentil
crops surveyed and where anthracnose was found in 1991.
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Name and Agency/
Crop/Culture:  Flax Nomet Organisation:
RASHID, K. VY.
Agriculture Canada Research Station
Location/ Emplacement: Manitoba P. 0. Box 3001
MORDEN, Manitoba
ROG 1Jo
Title/Titre: SURVEY OF FLAX DISEASES IN MANITOBA
IN 1991 PLATFORD, R. G.
Manitoba Agriculture
Agricultural Services Complex
201-545 University Crescent
Winnipeg, Manitoba
R3T 5S6

Methods: A total of 50 flax fields were surveyed in southern Manitoba in 1991. Five fields were

surveyed on July 17, four on July 30, 18 on August 20, 17 on August 28, and six on September 5.
Fields were selected at random in different regions. Each field was sampled by two persons walking 100 m in
opposite directions in the field following an inverted V pattern. Diseases were identified by symptoms and
the incidence and severity of each disease were recorded. In addition, 12 samples of flax were submitted
for analysis to the Manitoba Agriculture Plant Pathology Laboratory by agricultural representatives and
growers.

Results: Crop emergence was good and stand was excellent in most of the fields surveyed. The soil

moisture was adequate and the crop vigour was generally good to excellent in most fields.
The incidence of heat canker was very low in the spring. Fusarium wilt, caused by Fusarium oxysporum
f. sp. lini was observed in two fields; 1% infected plants were found in one field and less than 1%in
the other.

Pasmo, caused by Septoria linicola was the most common disease in 1991. Pasmo was observed
in 84% of the fields surveyed with incidence ranging from trace to 100% infected plants (Table 1). The
severity also varied amoung the different fields surveyed and ranged from trace to greater than 50% of
stem area covered with lesions. The fungus Alternaria linicola was frequently encountered with pasmo
infections.

Rust, caused by Melampsora lini, was not observed in any of the 50 fields surveyed nor on the
30 rust differential lines planted at Morden and Portage la Prairie. Aster yellows (mycoplasma-like organism)
was observed in two fields at trace levels. Chlorosis, stunting and premature ripening, caused by water-
logging in flooded areas, was observed in several fields in southern Manitoba.

Of the 12 samples submitted to the Manitoba Agriculture Plant Pathology Laboratory 3 showed
pasmo (Septoria linicola), 1 aster yellows (mycoplasma-like organism), 1 root rot (Fusarium spp.), 3
environmental stress and 4 herbicide injury.

TABLE 1. Incidence and severity of pasmo on flax in southern Manitoba in 1991.

No. of Fields Incidencek Severityw

8 (16) @ 0 0

9 (18) Trace less than 1%
9 (18) 1-5% 1%

8 (16) 5-20% 1-5%

8 (16) 20-40% 5-10%

7 (14) 20-40% 5-20%
t(2) 100% 10-50%

* Incidence is the percentage of infected plants in each field

$ Severity is estimated as the percentage of stem area infected.
@ Values in brackets are percentages of fields surveyed.
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Name and Agency/
Crop/Culture: Flax Nomet Organisation:
C. Kirkham
Location/ Emplacement: Saskatchewan Agriculture Canada Research Station

P.O. BOX 1240
MELFORT, Saskatchewan SOE 1a0

Title/Titre:  FLAX DISEASES IN N.E. SASKATCHEWAN, 1991

METHODS: Twenty-three flax fields were surveyed between July 31 and August 9, 1991, in Saskatchewan

Agriculture Crop Districts 5b, 8a, 8b and %a. Fields were chosen at random and sampled by
collecting one plant at each of ten sites located on a diagonal transect. Diseases were identified by
symptoms, and the severity of each disease recorded as the estimated percentage of leaf, stem or root area
affected. Results were averaged over the number of samples and fields, and the disease index, an estimate
of severity, was calculated for each disease. The percentage of fields affected was calculated for an
estimate of prevalence.

RESULTS AND COMVENTS:  Flax plants were generally quite healthy with relatively low levels of disease found

(Table 1). Pasmo (Septoria linicola) was fairly widespread, but was found only at
trace levels. Root rot (several fungi) although more widespread than in 1990, was found at very low disease
severity. Traces of aster yellow (MLO) were noted along the edges of three fields in Crop District 8a, but
it was not found among the sampled plants. Green bugs were quite prominent in Crop District 5b, however at
the time of the survey, we were unable to predict the damage.

Table 1. Severity and prevalence of flax diseases in 1991

Disease index/% fields

Number of affected
Crop district fields Root rot Pasmo
5b 5 0.1/40 2.9/100
8a 8 0.6/50 0.8/63
8b 7 >0.1/29 0.6/57
9a 3 0/0 3.2/100

Total or average 23 0.2/30 1.9/80
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Crop/Culture: Field Pea and Field Bean
Location/ Emplacement: Manitoba

Title/Titre: DISEASES ON FIELD PEA AND FIELD BEAN IN
SOUTHERN MANITOBA IN 1991

FIELD PEA
Method:

Thirty-nine fields were examined in 1991.

Name and Agency/

Nomet Organisation:

ZIMMER, R. C.

Agriculture Canada Research Station
P. O. Box 3001

Morden, Manitoba ROG 1J0

PLATFORD, R. G.

Manitoba Agriculture
Agricultural Services Complex
201-545 University GCrescent
Winnipeg, Manitoba R3T 586

Eleven were surveyed on June 18, 14 on July 17 and

14 on August 13. The fields were located in the areas marked on the map in Figure 1. This
year the survey pattern in each field followed an inverted V, the point of the V being approximately 100 m
into the field. At approximately 20 m intervals, 5-10 plants were. examined for diseases. The diseases were
identified by symptoms and the severity of each disease recorded. In addition to the field surveys,
samples were submitted by producers and agricultural representatives to the Manitoba Agriculture Plant
Pathology Laboratory for examination. Diagnosis was based on visual examination for symptoms and culturing

on artificial media.

Results:

Damage due to numerous and heavy rains in southern Manitoba, especially in the Morden, Winkler,

Plum Coulee, Altona and Morris areas was substantial in some fields.

Mycosphaerella blight (Mycosphaerella pinodes) was present in 9 of 11 fields at light levels on

the lower foliage on June 18, in the Morden, Winkler, Plum Coulee and Roland areas. By July 17 mycosphaerella
blight was severe .in all 14 pea fields surveyed; the area surveyed, similar to that surveyed on June 18,

included also the area around Portage la Prairie.

In addition to mycosphaerella blight, light to moderate

downy mildew (Peronospora viciae) and bacterial. blight (Pseudomonas pisi) were found in the Carman—ElIm
Creek-Portage la Prairie areas. The third survey, carried out August 13, covered the area west of Morden to

Cartwright, north to Neepawa, Westbourne and Bagot.

Mycosphaerella blight was light around Cartwright but

was severe near Westbourne. Bacterial blight was light in a field at Manitou and moderate in a field near
Miami. Also, sclerotinia stem rot was found in a field near Winkler. By August 13 powdery mildew was
abundant on the green upper foliage in most fields, in which the crops were nearing maturity, and in late-

sown fields.

Of 20 samples of field pea submitted to the Manitoba Agriculture Plant Pathology Laboratory,
7 showed root rot caused by Fusarium spp. and Rhizoctonia solani, 3 mycosphaerella blight, 1 downy mildew

(Peronospora viciae) and 2 powdery mildew (Erysiphe polygoni). There were also 7 samples that showed

herbicide injury.

FIELD BEAN

Two surveys were carried out in 1991.

In mid-June, 10 fields in the Morden-Graysville areca

were examined. No root rot symptoms were visible on the above-ground parm of the plant; however, superficial
rust-coloured areas were common on the hypocotyl below the soil surface. This would not have affected growth
or yield. By mid-July, foliar bacterial infection was present in each of 26 fields examined. Severity
ranged from light to severe. Common blight was the only bacterial blight disease found in commercial fields.
In most of the fields, the foliage had not overgrown the. space. between the rows; in 3 fields in the Grays-

ville area where the crop canopy had closed, the incidence of white mold (Sclerotinia sclerotiorum) was
10-25%

A field bean screening trial was located in the Graysville area. Bacterial blight was present
at light to mederate severity on most of the 38 lines. Three lines were moderately affected and one was
highly susceptible. Most infection was caused by common blight, but halo blight was also present. Virus
diseases were almost totally absent. Although not conclusive, the overall survey results in 1991 suggest
that seed infection could have been important in the incidence of bacterial blight in Manitoba.

Of the 15 samples of field bean submitted to the Manitoba Agriculture Plant Pathology Laboratory,
6 showed common blight, 3 root rot (Fusarium spp.), 2 white mold, and 4 herbicide injury.
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FIGURE 1. General locations of field bean (0)and field pea (Aields surveyed for disease in Manitobain 1991.
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A =includes area around: Altona, Morden, Morris, Plum Coulee and Winkler;
B =includes area around: Elm Creek, Carman, Graysville, Miami, and Roland;
C = includes area around: Portage la Prairie, Westbourne and Bagot.




Canadian Plant Disease Survey 72:1, 1992 87

Nameand Agency /
Crop/Culture:  Pea Nomet Organisation:
. C. Kirkham
Location/ Emplacement: Saskatchewan Agriculture Canada Research Station

P.O. Box 1240

MELFORT, Saskatchewan SOE 1a0
Title/Titre: PEA DISEASES IN N.E. SASKATCHEWAN, 1991

METHODS: Seventeen pea fields were surveyed between July 31 and August 9, 1991 in Saskatchewan Agriculture

Crop Districts 8a, 8b and %a: Fields were sampled by collecting one plant at each of ten sites
located on a diagonal transect. Diseases were identified by symptoms, and the severity of each foliar
disease was recorded as the estimated percentage leaf or stem area affected. Root rot and foot rot were
assessed on a scale of 0 = healthy, 2 = trace, 5 = moderate and 10 = severe. Results were averaged over
total number of samples and fields, and the disease index, an estimate of severity, was calculated for each
disease. The percentage of fields affected was calculated for an estimate of prevalence.

RESULTS AND COMMENTS: Results of the survey are shown in Table 1. Mycosphaerella blight (Mycosphaerella

pinodes) was found in every field surveyed at twice the level of the previous year.
Powdery mildew (Erysiphe polygoni) was found at low levels, but this may have been due to the early timing
of the survey; plots located at the Melfort Research Station did not develop high powdery mildew levels until
two weeks after the survey. Foot rot (Ascochyta sp.) was found at trace levels in approximately two-thirds
of the fields surveyed. Downy mildew (Peronospora viciae) was also found at low levels, but was mainly
concentrated in Crop District 8b near Humboldt, Muenster and Lake Lenore. Ascochyta leaf spot (Ascochyta
pisi) and root rot, usually found in trace amounts, were not found during this survey.

Table 1. Severity and prevalence of pea diseases, 1991

Severity Prevalence
Disease % %
Mycosphaerella blight 11.9 100
Powdery mildew 3.1 30
Foot rot 1.3 60

Downy mildew 1.2 14
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% OF FIELDS MEAN OF RANGE OF
DISEASE INFESTED DISEASE INDEX” DISEASE INDEX”
Downy mildew 20% 1.1 1-3
Rust 95% 1.8 1-4
Sclerotinia wilt 45% 1.2 1-2
Verticillium wilt 90% 1.4 1-4
Leaf spot (Septoria 46% 1.4 1-4
Alternaria)
Stand - 1.2 1-3
Vigour - 1.3 1-3

*

Disease index is based on a scale of 1to 5; 1= trace to 5% disease, 2= 5%to 20% disease, 3= 20% to

40% disease, 4= 40% to 60% disease and 5= greater than 60% disease levels. Index is based on disease
incidence for downy mildew, sclerotinia wilt and verticillium wilt, and on disease severity measured
as percent leaf area infected for rust and septoria leaf spot. |Indexes for stand and vigour are based

on 1-5 scale (1= very good and 5= very poor).
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Nameand Agency/

Crop/Culture: Sunflower Nomet Organisation:

Rashid, K. Y.

) Agriculture Canada Research Station

Location/ Emplacement: Manitoba P. O. Box 3001

Morden, Manitoba  ROG 1J0
Title/Titre: SURVEY OF SUNFLOWER DISEASES IN Platford, R. G.

MANITOBA IN 1991 Manitoba Agriculture

Agricultural Services Complex
201-545 University Crescent
Winnipeg, Manitoba R3T 586

Methods: A total of 57 sunflower fields were surveyed in southern Manitoba in 1991. Seven fields were

surveyed on July 17, four on July 30, 17 on August 20, 16 on August 28, eight on August 29,
and five on September 4. Fields were selected at random in different regions. Each field was sampled by
two persons walking 100 m in opposite directions in the field following an M pattern. Diseases were
identified by symptoms and the incidence of downy mildew (Plasmopara halstedii), sclerotinia wilt
(Sclerotinia sclerotiorum) and verticillium wilt (Verticillium dahliae) were recorded. Disease severity
for rust (Puccinia helianthi) and septoria leaf spot (Septoria helianthi) were measured as percent leaf
area infected. A disease index was calcualted for each disease in every field based on disease incidence
or disease severity (Table 1). In addition, 18 samples of sunflower were submitted for analysis to the
Manitoba Agriculture Plant Pathology Laboratory by agricultural representatives and growers.

Results: The crop conditions were generally good with stand and vigour ranging from excellent to good.

Rust was the most prevalent disease and was observed in 95% of fields surveyed. Rust severity
in 1991 was lower than observed in previous years (1,2), and ranged from trace to 40% leaf area infected.
The severity of rust in most fields surveyed in July was in the trace to 1%range. Fields surveyed towards
the end of the season had 5% to 40% leaf area infected.

The prevalence and incidence of verticillium wilt were high in 1991. The disease was
observed in 90% of the fields surveyed with incidence ranging from trace to 9% infected plants in the
majority of the fields. However, the highest disease incidence of 20-40% infected plants was observed
in a few non-oil sunflower hybrids which are susceptible to this disease.

The prevalence and incidence of sclerotinia wilt were low in comparison to those observed in
previous years (1,2). However the incidence of mid-stem infections was higher in 1991 than in previous
years. Sclerotinia wilt/mid-stem infections were observed in 45% of fields surveyed with incidence
ranging from 1%to 10% infected plants. A high incidence of sclerotinia wilt/mid-stem infections was ob-—
served in a few fields towards the end of the season. Sclerotinia head rot was not encountered in 1991
or in any of the disease surveys conducted in the last four years (1,2).

Downy mildew was observed at lower levels than in previous years (). The disease occurred
in 20% of the fields surveyed and the disease incidence ranged from trace to 2% in all infested fields
except one with 30% infected plants.

Leaf spots caused by Septoria helianthi and Alternaria spp. were observed in 46% of the fields
surveyed with severity ranging from trace to 10% leaf area infected. Traces of stem lesions (Phoma spp.
and Phomopsis spp.) were observed in various sunflower fields towards the end of the season. Other
diseases such as botrytis head rot (Botrytis spp.) and rhizopus head rot (Rhizopus spp.) were not encountered
in this survey.

Of the 18 samples submitted to the Manitoba Agriculture Plant Pathology Laboratory, 1 showed
sclerotinia wilt, 2 downy mildew, 1 rust, 1 septoria leaf spot and 1 alternaria leaf spot. One of the
samples showed environmental stress from drought conditions. In addition to diseases, 12 of the samples
were found to be affected by herbicide drift.

Reference: (1) Rashid, K. Y. and R. G. Platford. 1990. Survey of sunflower diseases in Manitoba in 1989.
Can. Plant Dis. Surv. 70 (1): 85-86

(2 Rashid, K. Y. and R. G. Platford. 1991. Survey of sunflower diseases in Manitoba in 1990.
Can. Plant Dis. Surv. 71 (1): 110-111.
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Small fruits / Petits fruits

Name and Agency/
Crop/Culture: Saskatoon,Amelanchier alnifolia (Nutt.) Nom et Organisation:

R.J. Howard', P.S. Bains®

E.R. Moskaluk' and

Z. Pesic-Van Esbroeck®
Location/Emplacement:  Alberta '‘Alberta  Special Crops and

Horticultural Research Center,

Brooks, AB; 2 Alberta Tree
Title/Titre: EVALUATION OF ELEVEN SASKATOON Nursery and Horticulture Centre,

CULTIVARS FOR RESISTANCE Edmonton, AB.
TO POWDERY MILDEW

METHODS: Incidence of powdery mildew [Podosphaera clandestina (Wallr.:Fr,) Lév.] on saskatoon was
visually rated in twovariety trial orchards in Alberta in 1991. Both orchards had the sameten cultivars, except
that Pearson II replaced Moonlake in Edmonton. The orchardswere planted in a randomized complete block
design with four replicationsand four bushes per replication in Brooks and three replications and five bushes
per replicationin Edmonton. The orchardat Brooks contained bushes ranging in age from 8to 14years. Al
of the busheswere bearing fruit at the time of disease assessment on July 17and 18. In Edmonton, the orchard
was three years old and not all of the busheswere bearing fruit at the time of disease assessmentson July 24 and
September 24. At Brooks, mildew incidence was assessed on both the foliage and fruit. On the foliage, the
percentage mildewwas determined by countingthe number of leaves with the disease on each of four branches
per bush. One, chest-height branch was selected per compasspoint (N, S, E, & W) on each bush and, starting
at the tip and progressing basipetally, the number of leaveswith mildew out of 25 was recorded. The percentage
of mildewed leaves per cultivar per replicate was calculated by pooling the data for the four bushes in each
replicate. The percentage of mildewed berrieswas measured by samplingtwo to three fruit clustersper branch
at each compasspoint and counting the number of mildewed berries out of 100 per bush. An average disease
incidence was determined for each replicate by pooling the individual data for the four bushes examined. The
data were arcsin-transformedand subjectedto ANOVA. In Edmonton, the disease incidence was assessed by
observing the presence or absence and severity of mildew infection on leaves and berries (when available).

RESULTS AND COMMENTS = At Brooks, mildew was generally distributed throughout the orchard. It was
more severe at the tips of branches and on the north side of the bushes. Mildew incidence was higher on the
foliage compared to the fruit (Table 1). Cultivars Parkhill, Success and Forestburg had the highest incidence
of mildew on the leaves and berries. Moonlake, Honeywood, Thiessen and Regent exhibited significantly less
foliar mildew than the other cultivars. Moonlake, Honeywood, Thiessen, Smoky and Pembina had significantly
fewer mildewed berries than the remaining five cultivars.

In Edmonton, Parkhillexhibited a severeinfectionof leavesanda 100%incidenceof powdery mildewon berries.
Leaves of Successwere also severely mildewed, but its berrieswere not as severely affected as those of Parkhill.
Powdery mildewwas also observed on the leaves of Forestburg, Northline, Pembina and Smoky, but it was much
less severethan on Parkhill and Success. Observationsdone late in the season (September24) revealed that the
leaves on all of the bushes of all ten cultivarswere affected by mildew.

Of the eleven cultivarsevaluated, Parkhill and Success had the least and Honeywood, Thiessen and Moonlake
the best powdery mildew resistance.
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Table 1L Incidence of powdery mildew on the leaves and fruit of ten saskatoon cultivars at the
ASCHRC, Brooks, in 1991.
Powderv mildew incidence (1%) *
Cultivar Leaves Berries
Moonlake 15.3b 0.8a
Honeywood 4.6ab 1.3a
Thiessen 10.5ab 0.1a
Smoky 362 c 0.1a
Northline 446 c 4.0ab
Forestburg 833 d 513 ¢
Pembina 390 ¢ 0.4a
success 942 de 66.7 a
Regent 1.5a 104 b
Parkhill 984 e 725 d
! Each figure in this table is the mean of four replications. Mildew incidence data were arcsin-

transformed prior to ANOVA. Detransformed means are reported here. Numbers followed by the
same smallletterare not significantlydifferentaccordingto a Duncan’s Multiple Range Test (P <0.05).
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Nameand Agency/

Crop/ Culture: Nomet Organisation:

Location/ Emplacement:

Title/ Titre: EVALUATION OF ELEVEN SASKATOON CULTIVARS FOR

RESISTANCE TO POWDERY MILDEW

METHODS:  Incidence of powdery mildew [Podosphaera clandestina (allr,:Fr,) Lev.] on saskatoon was
visually rated in two variety trial orchards in Alberta in 1991. Both orchards had the same ten
cultivars, except that psarson [I replaced Moonlake in Edmonton. The orchards were planted in a
randomized complete block design with four replications and four bushes per replication in Brooks
and three replications and five bushes per per replication in Brooks. The orchard at Brooks contained
bushes ranging in age from 8 to 14 years. All of the bushes were bearing fruit at the time of disease
assessment on July 17 and 18. In Edmonton, the orchard was three years old and not all of the bushes
were bearing fruit at the time of disease assessments on July 24 and September 24. At Brooks, mildew
incidence was assessed on both the foliage and fruit. On the foliage, the percentage mildew was
determined by counting the number of leaves with the disease on each of four branches per bush.
One, chest-height branch was selected per compass point (,3,E, & W) on each bush and, starting at
the tip and progressing basipetally, the number of leaves with mildew out of 25 was recorded. The
percentage of mildewed leaves per cultivar per replicate was calculated by pooling the data for the
four bushes in each replicate. The percentage of mildewed berries was measured by sampling two to
three fruit clusters per branch at each compass point and counting the number of mildewed berries
out of 100 per bush. An average disease incidence was determined for each replicate by pooling the
individual data for the four bushes examined. The data were arcsin-transformed and subjected to
ANOVA,  In Edmonton, the disease incidence was assessed by observing the presence or absence and
severity of mildew infection on leaves and berries(when available).

RESULTS AND COMMENTS: At Brooks, mildew was generally distributed throughout the orchard. It was
more severe at the tips of branches and on the north side of the bushes. Mildew incidence was higher
on the foliage compared to the fruit (Table 1). Cultivars Parkhill, Success and Forestburg had the
highest incidence of mildew on the leaves and berries. Moonlake, Honeywood, Thiessen and Regent
exhibited significantly less fewer foliar mildew than the other cultivars. Moonlake, Honeywood,
Thiessen, Smoky and Pembina had significantly fewer mildewed berries than the remaining five cultivars.

In Edmonton, Parkhill exhibited a severe infection of leaves and a 100% incidence of powdery mildew
on berries. Leaves of Success were also severely mildewed, but its berries were not as severely
affected as those of Parkhill. Powdery mildew was also observed on the leaves of Forestburg,
Northline, Pembina and Smoky, but it was much less severe than on Parkhill and Success. Observations
done late in the season, (September 24) revealed that the leaves on all the bushes of all ten cultivars
were affected by mildew.

Of the eleven cultivars evaluated, Parkhill and Success had the least and Honeywood, Thiessen and
Moonlake the best powdery mildew resistance.




Canadian Plant Disease Survey72:1, 1992 93

Table 1. Incidence of powdery mildew on the leaves and fruit of ten saskatoon
cultivars at the ASCHRC, Brooks, in 1991.

Powdery mildew incidence (1%) 1

Cultivar L eaves Berries
Moon lake 153 b 0.8a
Honeywood 4.6ab 1.3a
Thiessen 10.5ab 0.la
Smoky %62 c O.la
Northline 44,6 C 4.0ab
Porestburg 83.3 d 513 ¢
Pembina 39.0 c 0.4a
Success 9.2 de 66.7 cd
Regent 1.5a 10.4b
Parkhill 9.4 e 72.5 d
1 Each figure in this table is the mean of four replications. Mildew incidence data were arcsin-

transformed prior to ANOVA. Detransformed means are reported here. Numbers followed by the
same small letter are not significantly different according to a Duncan‘s Multiple Range Test
(r 0.05)
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Tree fruits and nuts / Arbres fruitiers et noix

Nameand Agency/
Nomet Organlsation:

A. CLARKE and P. GOODWIN
Ontario Ministry of Agriculture and Food
Location/ Emplacement: Ontario Bowmanville, Ontario L1¢C 4N4
Ontario Ministry of Agriculture and Food
. oL Simcoe, Ontario  N3Y 4N5
Title/Titre:  SEASE SURVEY OF COMMERCIAL APPLE
ORCHARDS IN SOUTHERN ONTARIO

Crop/Culture: Appie

NETWODS: Fruit harvest assessments were carried out in Southern Ontario in 79 different commercial
orchards and 3 ahandoned orchards. At most sites, McIntosh or Red Delicious were checked, hut
occasionally Empire, Spy and Cortland were assessed. Fruit were sampled at or just prior to harvest
maturi.ty.

From standard sized trees, four trees per orchard were examined. Thirty-three fruit from the top,
skirt inside and skirt outside were checked. One extra apple was checked from each tree to bring the
sample total to 100 apples per tree. From dwarf sized trees, 50 fruit from each of eight trees were
checked.

Exceptions to this sampling procedure was the Essex-Kent area, where 200-1000 fruit per orchard were
checked. In the ahandoned orchards, 100 fruits were checked from Durham and 200 fruits from dNorfolk-
Brant.

Observations from abandoned orchards in Durham and Norfolk-Brant are included for comparison.
Fruit was checked for apple scab (Venturia inaequalis (Cke.) Wint.), fly speck (Lezptatnhyrium poai

(Mont, and Fr.) Sacc.), sooty blotch (Glnsodes pomigena (Schw.) Colby), quince rust(Gyvmnosporanzium
clavipes Cke., and Pk.), cedar apple rust (G. juniperi-virginianae Schw.), powdery mildew (Podosphaera

(causal organism not determined) and insect injury. These were reported by area as to the presence or
absence of disease or insect. injury.

RESULTS_AND_COMMENTS: The incidence of disease, particularly scab, was generally higher in 1991 than

in the past four years. No quince rust or cedar apple rust, however, was reported in the harvest
assessments this year.

ACKNOWLEDGEMENTS: W thank the Horticultural Crop Advisors, Pest Management Advisors and others who
collected the data for the apple harvest assessments.

COMPARISON OF DISEASE INCIDEHCE AND INSECT DAMAGE
IN COMMERCIAL AND ARANDONED ORCHARDS, 1991

Number Percent Fruit Affected
of Fly Sooty Calyx Black
Area Fruit Scab Speck Blotch End Rat Rot
Ontario (Commercial) 31,150 4.4 0.2 0.03 0.1 0.03
Abandoned: Durham 100 17.0 39.0 34.0 1.0 1.0
Morfolk=-Brant 200 82.0 6.5 31.0 0 [l
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APPLE HARVEST ASSESSMENT, SOUTHERN ONTARIO, 1991

Number Number Total tumher of Fruit Affected (Range)
of of Fly Sooty Calyx Powdery Black Percent Damage
Area Orchards Apples Scah Speck Blotch End Rot Mildew Rot Insect Disease

Essex-Kent 10 4550 78 (0-40) 0 2(0-2) 13(0-8) O 0 4.9 2.0
Woodstock 5 2000 130(0-50) O 0 2(0-2) 0 0 4.6 6.6
London 11 4400 170(0-148) 19(0-12) 2(0-1) 9(0-9) 1(0-1) 3(0-1) 1.3 4.6
Norfolk-

Brant 20 8000 255(0-193) 52(0-42) 0 0 0 0 9.6 3.8
Hami Iton-

Wentworth 5 2000 214(0-100) 0 3(0-3) 0 0 3(0-3) 7.8 11.0
Niagara 4 1600 419(1~388) 1(0-1) 2(0-1) 0 0 3(1-2) 8.8 26.6
Georgian Bay 6 2400 66(0-18)  1(0-1) 0 0 0 0 5.5 2.8
Durham 5 2000 10(0-7) 1(0-1) 0 8(1-5) O 0 5.8 1.0
Northumber.

Prince Ed.

Hastings 8 3200 83(1-46) O 0 0 0 0 5.8 2.6

St. Lawrence

Valley 5 2000 104(0-92) O 0 0 0 0 8. 5.2

=~

Fruit: not necessarily nut of grade

APPLE HARVEST 4sSESSMENT, SOUTHERN ONTARIO, 1991

Number Number Of Orchards Affected

of Fly Sooty Calyx Powdery Black
Area Orchards Scab Speck Blotch End Rot  Mildew Rot
Essex-Kent 10 8 0 1 5 0 0
Woodstock 5 4 0 0 1 0 0
London 11 7 4 2 1 1 3
Norfolk-Brant 20 7 10 0 0 0 0
Hami I'ton-

Wentworth 5 3 0 1 0 0 1
Niagara 4 4 1 2 0 0 2
Georgian Bay 6 5 1 0 0 0 0
Durham 5 3 1 0 3 0 0
Northumberland

Prince Edward

Hastings 8 5 0 0 0 0 0

st. Lawrence
Valley 5 4 0 0 0 0 0
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Nameand Agency/
Crop/ Culture: Sweet Cherry Nomet Organisation:
Location/ Emplacement: Okanagan Val ley G.D. JESPERSON AND G. CARTER
British Columbia B.C. Ministry of Agriculture.

. ! Fisheries and Food,
Title/Titre: | ITTLE CHERRY VIRUS DISEASE SURVEY 1873 spall Road.

IN THE OKANAGAN VALLEY OF Kelowna, B.C., V1Y 4R2

BRITISH COLUMBIA B.C. Ministry of Agriculture,

Fisheries and Food,
4607 - 23 Street,
Vernon, B.C., vi1T 4K7

METHODS: The annual survey of sweet cherry trees in the Okanagan Valley of
British Columbia was conducted between Jul¥ 5 and July 19, 1991 for symptoms
of little cherry disease. Two employees of the B.C. Ministry of
Agriculture, Fisheries and Food examined orchards in districts with a
history of the disease, including the areas around Penticton, Naramata,
Summerland, Westbank, Kelowna and Oyama. Approximately 40 orchards and 40
residential yards were included in the survey. Diagnosis of little cherry
disease was based on symptoms, including small, often pointed and angular
fruit with poor colour and delayed maturity. Following diagnosis, tree
owners were issued removal notices. Trees with questionable symptoms were
indexed at the Agriculture Canada Research Station at Summerland by grafting
buds on to indicator trees, including the varieties Sam and Canindex.

Leaves of these varieties turn red in late summer of the following year if
the disease is present.

RESULTS AND COMMENTS: Twenty-five diseased trees were identified in 1991,
with the majority (twenty-three) located in the Penticton area. One
diseased tree was found in Naramata, and one in Summerland. Budwood samples
for indexing were taken from an additional 95 trees.

The number of little cherry infected trees in 1991 was the lowest since the early
1970's, when the disease was just beginning to spread in the Okanagan.

However, the 1991 survey was severely hampered by winter damage to cherry

trees. Winter injury tends to obscure the symptoms of little cherry virus,
making it difficult to identify diseased trees. Winter injury occurred
throughout the Okanagan, but was most extensive in the areas north of and
including Westbank and Kelowna. Attempts to survey severely injured trees

proved to be futile, and little time was devoted to them.
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Ornamentals/ Plantes ornementales

Nameand Agency/
Crop/Culture:  Elm Nomet Organisation:

Platford, R. G.

Manitoba Agriculture
Location/ Emplacement: Manitoba Plant Pathology Laboratory

Agricultural Services Complex

201-545 University Crescent

Title/Titre: Incidence of Dutch elm disease Winnipeg, Manitoba
in Manitoba in 1991 R3T 5S6
METHODS: Results are based on 1,950 samples of American elm, Ulmus americana and Siberian elm, Ulmus

punila submitted to the Plant Pathology Laboratory from a survey conducted by the Manitoba
Department of Natural Resources. Trees were szlected for sampling and submissions ro the laboratory on
the basis of presence of wilted brown leaves and internal brown staining of the cambium. All samples
submitted wers cultured on potato dextrose agar medium and incubated for 7 days at 20°c. Fungal identifica-
tions were done after 7 days.

RESULTS: There were 1,950 elm trees showing symptoms of leaf wilt and vascular staining sampled in

Manitoba in the. 1991 survey. Branch samples were submitted to the. Manitoba Agriculture Plant
Pathology Laboratory for culturing. The results of the survey are presented in Table 1. Tree removals
are also included as this indicates the real impact of Dutch elm disease (DED) in the areas sampled. In
many areas where DED is prevalent only a few samples are taken to confirm presence of DED and surrounding
elms with similar symptoms of trees with more than 50% of the crown dead are marked for removal. The
sampling results do not give a full indication of the impact of DED in rural Manitoba as sampling and tree
removals are concentrated in cities, towns and municpal parks, areas which have a cost sharing agreement
with the Manitoba Department of Natural Resources.

Ninety-four percent (94%) of elms sampled were infected with DED caused by Ophiostoma ulmi
Ceratocystis ulmi). There were 1,151 trees in Winnipeg which were either confirmed in the laboratory as
having DED or were highly suspect of being diseased. In addition, 4,775 trees were classified as hazard
trees (ie: more than half dead from natural or disease causes and marked for removal). The 5,853 trees
were marked for removal in 1991 is about 47% less than last years number of 11,040

There were less trees marked for removal in the Brandon (-30%), Winnipeg (-47%), Central (-62%)
and Eastern (-11%) regions in 1991. There was an increase in trees marked for removal in the interlake
(73%) region. DED is now almost completely co-existent with the range of native American elm in Manitoba,
except for elm trees in the Northwest part of the province north of Dauphin. The native range of American
elm in Manitoba extends to The Pas.

Dothiorella dieback (Dothiorella ulmi) was found in 24 samples of American elm and Verticillium
wilt (Verticillium spp.) was found in 31 samples of American elm.

The decrease in tree removals in 1991 was not entirely caused by a reduction in the incidence
of DED but was also due to a sharp reduction in the budget allocated to the DED program.
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INCIDENCE OF DUTCH ELM DISEASE IN MANITOBA IN 1991

AREA TREES SAMPLED TREES DISEASED % INFECTED TREES MARKED PERCENTAGE
FOR REMOVAL CHANGE
1990 1991 1990 1991 1990 1991 1990 1991
Winnipeg 1078 1151 960 1078 89 94 11040 5853 -47
Brandon 106 4 93 3 88 75 1515 1111 -30
Inter lake 80 172 73 165 91 96 298 515 +73
Central 427 538 368 501 86 93 8153 3070 -62
Eastern 327 51 293 45 90 88 2948 2614 -11
Western 38 34 29 33 76 97 2071 2559 +24

Total 2056 1950 1816 1825 520 94 26025 15722 -40
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Turfgrass / Gazon

Nameand Agency /
Crop/Culture: Kentucky bluegrass (Poa pratensis) Nomet Organisation: usiang, T., D. 0'Gorman
and J. Trakalo
Dept. Environmental Biology
Location/ Emplacement: Ontario University of Guelph
Guelph, Ontario
N1G 2wl
Title/Titre: Incidence of Necrotic Ring Spot Disease of
Turfgrass in Southern Ontario.

METHODS :
Surveys and Field Specimens

A survey was drawn up and sent to turfgrass industry associations for distribution to Golf Course Super-
intendents, Park Supervisors, Sod Farm Managers, and Lawn Care Companies. Informationwas requested on
their dealings with turfgrass patch diseases, especially necrotic ring spot. The survey also solicited
specimens of patch diseases to be sent to the University of Guelph for isolation. Other isolates were
obtained from the Pest Diagnostic Advisory Clinic at the University of Guelph, and from Annette Anderson,
the Turf Extension Specialist of the Ontario Ministry of Agriculture and Food. Confirmed specimens were
obtained from Leslie tacDonald of the British Columbia Ministry of Agriculture and Fisheries for compari-
sons with our isolates.

Isolations

Numerous isolations were made of fungi from roots in diseased patches. The technique involved root washes
of up to 24 hours, followed by 1 min surface sterilization in 1% silver nitrate, a 30 sec rinse in 5% NaCl
and then a final wash in autoclaved distilled water. The root pieces were then blotted dry and placed on
1/5 strength potato dextrose in 2% agar amended with 30 ppm streptomycin. After a week, hyphal tips were
transferred to full strength potato dextrose agar (PDA) and incubated at 20°C. Im attempts to fruit the
fungus, plugs from isolates which resembled Leptosphaeria korrae Walker & Smith, the causal agent of
necrotic ring spot, were then inoculated onto autoclaved hard fescue seeds on 2% water agar, and the petri
plates sealed with parafilm. Excess condensationwas removed periodically from the petri plates.

RESULTS:

We currently have 42 isolates that resemble L. korrae. These characteristics include a relatively slow
radial growth rate (3.0 mm/day) on potato dextrose agar, and a grey floccose mycelium which is very dark on
the underside. Such isolates have frequently come from samples of Kentucky bluegrass with abundant dack
runner hyphae on discoloured roots. By growing the pure isolates on tall fescue seed, we have managed to
induce ascospore production of 9 of these cultures (including 4 of the 6 B.C. isolates), and have made
positive identification of these isolates as L. korrae.

In conclusion, the fungus L, korrae is present in Ontario. Prior confirmed reports of this fungus in
Canada come from B.C. (Can. Plant Dis. Surv. 70:35 & 71:128), but as far as we know, this is the first
published report of L, korrae in Ontario. Necrotic ring spot disease on Kentucky bluegrass lawns, which
has in the past been called "Fusarium blight' or "Frog-eye', is likely caused by this fungus in Ontario.
From the distribution of survey respondents and verified isolates, this disease and thus the fungus is
common throughout southern Ontario.
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Foresttrees / Arbres forestiers

Name and Agency/

Crop/Culture: Conifer forests Nomet Organisation: D. wocris, R. Stewart,
and J. Muir
B.C. Ministry of Forests
Location/Emplacement: British Columbia Nelson Forest Region
518 Lake Street
Nelson, British Columbia
Title/Titre: A SURVEY OF SUSPECT FOREST SITES FOR ROOT V1L 4C6

DISEASES AND OTHER DAMAGE IN SOUTHEASTERN BRITISH COLUMBIA.

MEFHEBS: In the Nelson Forest Region, 429 forest sites, defined on inventory maps
as polygons, were selected and inspected for root diseases, damaging insects, and
other agents. Suspect sites were judged to have reduced site productivity or
potential growing problems based on attributes of: past selective logging; a large
proportion of hardwood trees; reduced tree height growth (site index) as compared
to expected growth based on ecological features (ecosystem association); and below
average crown closure. Field personnel traversed each polygon, and recorded tree
data from three standard inventory plots.

RESULTS AND COMMENTS: Of the total 19 344 ha of suspect sites that was sampled,
only 16 per cent was free of any damaging agents. Fifty per cent of the polygons
had root diseases - mostly armillaria root disease - and the remainder had dwarf
mistletoe, bark beetles, animal damage, and other damage totalling approximately

5 to 7 per cent of the area in each category. There was no damage from defoliating
insects, and area damaged by other insects was 2 per cent.

From compilations of forest inventory file data, suspect sites amounted to

85 to 98 per cent of the operable forest land or 840 000 hectares for the region.
From inventory data these sites were expected to produce a total of 2 300 000
cubic meters of wood volume per year. However, our sampling results indicated:
1) that the current productivity on these sites was 2 650 000 cubic meters or

16 per cent more than expected; and 2) if these suspect sites were treated and
managed to prevent or suppress the damage from root diseases and other damaging
agents, productivity could be 3 300 000 meters annually, 44 per cent more than
currently produced.

Research results, current trials, and economic analyses, indicate that these sites
could be treated, especially for root disease, to achieve almost all of these
potential gains in productivity. We believe that a forest health treatment
program would vyield substantial economic, social and environmental benefits.
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