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ABSTRACT

Alderman, S. C., Coats, D. D., and Crowe, F. J. 1996. Impact of ergot on Kentucky bluegrass
grown for seed in northeastern Oregon. Plant Dis. 80:853-855.

The impact of ergot on production of Kentucky bluegrass grown for seed in northeastern Oregon
was determined. High levels of ergot occurred in only two of the six cultivars examined. In sus-
ceptible cultivars as many as 504 sclerotia per gram of seed were detected. This equated to 47%
ergot by weight, or 25% infected seed. Ergot severity (percent sclerotia by weight) in Kentucky
bluegrass seed in 1991 to 1994 was estimated at 0.20, 0.04, 0.07, and 1.15%, respectively, based
on total seed production in northeastern Oregon. Percent seed replaced by sclerotia in 1991 to
1994 was 0.05, 0.01, 0.03, and 0.44%, respectively. A significant relationship between ergot
severity and yield was not detected. However, a 9% reduction in marketable seed weight oc-
curred when seed lots contaminated with ergot were recleaned to meet purity standards.

Kentucky bluegrass (Poa pratensis L.) is
grown for seed on approximately 2,200 ha
in northeastern Oregon. Annual production
during 1992 to 1994 ranged from 1.7 to 2.4
million kg with a value of $2.2 to $3.1
million (22-25). Ergot, caused by Clavi-
ceps purpurea (Fr.:Fr.) Tul. is found on
over 200 species of grasses (5,6). It is rec-
ognized as an important disease of blue-
grass, although the impact of the disease
on production of Kentucky bluegrass seed
has not been established.

Surveys of ergot in Oregon indicated
that ergot was common in Kentucky blue-
grass (1) and in native grasses (21). In
Oregon, 9 to 17% of seed-lot samples of
Kentucky bluegrass seed were contami-
nated with ergot (1).

Ergot is characterized by an elongated,
hard, purplish-black sclerotium that emerges
from between the lemma and palea of in-
fected florets (20). The sclerotium is the
overwintering structure. Preceding the scle-
rotium is the conidial stage, in which vis-
cous droplets, consisting of plant sap and
conidia, ooze from infected ovaries (15,17).
Ascospores released in the spring coincide
with flowering in Kentucky bluegrass (2).
Secondary spread can occur through move-
ment of honeydew from infected to nonin-
fected flowers, especially by insects (14,16).

Preharvest losses from ergot in cereal
grains can occur through seed replacement
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by sclerotia, increased sterility of neigh-
boring spikelets (13,19), and reduced ker-
nel weight (8,12) due to diversion of host
nutrients to the sclerotia at the expense of
adjacent florets (4,11). In Kentucky blue-
grass, loss of seed vigor was reported
among seed from ergot-infected panicles
(10). Postharvest losses can occur if seed
does not meet purity requirements and re-
quires recleaning. Each recleaning results
in loss of additional seed, although pub-
lished data on percent seed losses in Ken-
tucky bluegrass are lacking.

The objective of this study was to esti-
mate the severity of ergot among cultivars
of Kentucky bluegrass grown for seed in
northeastern Oregon and estimate yield
loss from seed replacement and recleaning.

MATERIALS AND METHODS

Precleaned (combine-run) samples (0.5
to 1.0 kg) of Kentucky bluegrass seed, rep-
resentative of seed lots from each field as-
sessed, were obtained from Blue Mountain
Seed Co., Imbler, OR. Samples were
cleaned with a combination of handscreens
and air column to remove debris and
lightweight material but retain ergot. All
samples were subdivided with a riffle di-
vider to provide unbiased subsamples. A 10-
g subsample from each seed lot was exam-
ined under 5x magnification for ergot. Scle-
rotia were counted and weighed. Partial
sclerotia or those broken in half were com-
bined to approximate whole sclerotia.

To estimate the percent of sclerotia in a
seed sample by count, the following equa-
tion was used: percent sclerotia = (a/(a +
(3,065 — (b/3.263 x 107*))) x 100, where a
= number of sclerotia per gram of seed
sample, b = weight of sclerotia per gram of
seed sample, 3,065 = average number of
seed per gram, and 3.263 x 107* = weight
of one Kentucky bluegrass seed (in grams).

The average seed number of Kentucky
bluegrass per gram was obtained from data
of the Association of Official Seed Ana-
lysts (3). The relationship 5/3.263 x 10~
was used to estimate the number of seed in
a 10-g sample displaced by a given weight
of sclerotia.

Cultivar name, field size, and yield
(cleaned seed weight) data for each sample
were obtained from Blue Mountain Seed
Co. for the years 1991 through 1994. For
each cultivar, the relationship between
yield and ergot severity (number of scle-
rotia per gram of seed) was determined by
means of regression analysis. Yield was
adjusted by subtracting the proportion of
weight due to ergot. The relationship be-
tween number of sclerotia per gram of seed
and percent seed replaced by sclerotia was
determined with second order polynomial
regression.

To estimate percent loss of seed during
recleaning, seed weights before and after
recleaning for 19 fields from northeastern
Oregon during 1991 to 1994 were obtained
from the Oregon State University Seed
Laboratory, which ran purity analyses on
seed from the fields. Percent loss during
recleaning was calculated with the follow-
ing equation: 100 — [(seed weight after re-
cleaning / seed weight before recleaning) x
100]. Percent reduction in ergot during re-
cleaning was estimated from five fields
with high levels of ergot. Ergot incidence,
expressed as number of sclerotial pieces,
was recorded during routine purity tests at
the Oregon State University Seed Labora-
tory. Percent cleanout in ergot was calcu-
lated with the following equation: 100 —
[(ergot number after cleaning / ergot num-
ber before cleaning) x 100].

RESULTS

In 1991 to 1994, 53 to 84% of fields ex-
amined in northeastern Oregon contained
less than one sclerotium per gram of seed
(Table 1). One sclerotium per gram of seed
equated to 0.03% replaced seed (Fig. 1).
Mean (* standard deviation) weight per
sclerotium in 1991, 1992, 1993, and 1994
was 1.30 £ 1.13, 1.98 £ 1.74, 0.81 = 0.29
and 1.32 + 1.42 mg, respectively.

In 1991, 1992, 1993, and 1994, ergot
was detected in 66, 38, 76, and 92% of the
fields examined, respectively (Table 1). As
the annual incidence of ergot (fields in-
fected) increased, ergot severity (sclerotia
per gram of seed) increased (Table 1). Er-
got was more severe in 1994 than in 1991
to 1993.
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High levels of ergot were detected in
cvs. Chateau and Coventry (Table 2). Low
levels of ergot were detected in cv. Abbey.
Seed from a field of cv. Coventry in 1994
was estimated to contain 47% sclerotia by
weight (25% sclerotia by seed number).
This equated to 260 kg of sclerotia per ha
and was the highest recorded severity dur-

ing the 1991 to 1994 assessment period.
No significant relationship between ergot
severity (sclerotia per gram of seed) and
yield was detected.

Production of Kentucky bluegrass seed
between 1991 and 1994 ranged from 1.5 to
2.4 million kg (Table 3). Percent ergot in
1991 to 1993 was less than 0.20% but in

Table 1. Percentage of fields of Kentucky bluegrass among classes of ergot severity (sclerotia per
gram of seed) and percentage of fields recleaned

Fields in each class (%)

Sclerotia per gram of seed

No. of fields Fields
Year examined?® 0 >0 to 0.9 1.0 to 19.9 >20 recleaned (%)
1991 74 34 39 22 5 4
1992 56 62 22 16 0 4
1993 67 24 51 24 1 3
1994 51 8 45 35 12 8

2 Results are based on Kentucky bluegrass fields grown for seed in northeastern Oregon.

8
7 —
s | y=337x102+0.03x + 6.97x107%

Percent seed replaced

0 I T T l I T T l
0 20 40 60 80 100 120 140 160 180

Sclerotia / g seed

Fig. 1. Relationship between number of sclerotia of Claviceps purpurea per gram of Kentucky blue-
grass seed, and percentage of seed replaced by sclerotia.

Table 2. Total fields examined, percent fields with ergot, and severity of ergot among six cultivars of
Kentucky bluegrass grown for seed in northeastern Oregon in 1991 to 1994

No. of sclerotia per gram of seed

Total fields Fields with

Cultivar examined ergot (%) Range Mean + SD?
Abbey 57 47 0.1to4.7 0.5+04
Baron 65 68 0.1to 14.8 27+13
Chateau 12 100 1.0t092.4 104 £11.9
Coventry 15 80 0.3 to 504.0 543 £85.7
Merit 20 70 0.0 to 26.0 1.7+£23
Victa 18 72 0.1t012.7 23+16

2 Means and standard deviations based on yearly averages (1991 to 1994) from fields with ergot.

854 Plant Disease/ Vol. 80 No. 8

1994 reached 1.15%, or 19,155 kg of scle-
rotia. Percent seed replaced by C. purpurea
in 1991 to 1993 ranged from 0.01 to 0.03
and reached 0.44% in 1994.

Mean = standard deviation reduction in
seed weight during recleaning was 9.1 *
8.6%. Mean * standard deviation percent
cleanout of ergot was 22.6 + 11.9%.

DISCUSSION

Yield (cleaned seed weight) in Kentucky
bluegrass was highly variable among fields
and among years and this could account for
the lack of a significant relationship be-
tween ergot severity and yield. However,
in studies of fungicidal control of ergot, in
which significant differences in ergot se-
verity were detected, corresponding differ-
ences in yield did not occur (9,18,26).
Thus, the relationship between ergot se-
verity and yield loss in Kentucky bluegrass
has not been established.

Standards for pure seed allow up to 1%
by weight inert matter. Since ergot is in-
cluded as a component of inert matter, er-
got levels greater than 1% would not meet
purity standards. Lower levels of ergot
could combine with debris normally pres-
ent to affect purity. Seed that does not meet
purity standards can be recleaned to reduce
contaminants such as sclerotia. During
1991 to 1994, 3 to 8% of the fields with
ergot were recleaned. Recleaning imposes
the direct cost of handling the seed and the
indirect cost of lost seed. Seed losses dur-
ing recleaning, according to data from the
Oregon State University Seed Laboratory,
are about 9%, representing a significant
reduction in yield. Thus, estimates of yield
loss from ergot should include postharvest
loss of seed during recleaning. Additional
seed conditioning studies are needed to
characterize seed loss during recleaning
and to determine if increasing ergot levels
result in increasing loss of seed.

Although ergot was present in most
fields, high levels of ergot were found in
only two cultivars, Chateau and Coventry,
suggesting these are highly susceptible to
ergot. Abbey was consistently low in ergot,
suggesting this cultivar may carry some
resistance. Resistance to ergot in Kentucky
bluegrass has been reported (7).

The relationship between number of
sclerotia per gram of seed and percent seed
replaced was curvilinear, suggesting that
ergot affects yield to a greater extent than

Table 3. Percent yield loss, based on scleotium
weight or direct seed replacement, in northeast-
ern Oregon due to ergot

Production Sclerotia  Sclerotia
(kg) (% by (% by
Year (x1,000) weight) count)
1991 2,350 0.20 0.05
1992 1,473 0.04 0.01
1993 2,005 0.07 0.03
1994 1,666 1.15 0.44




just direct seed replacement. The effect of
ergot on reducing seed weight in rye was
reported by Kossobutsky (13). Others
(4,11) have reported the reallocation of
photosynthates from healthy to infected
seed. Chastain (10) reported reduced seed
vigor of healthy Kentucky bluegrass seed
in panicles infected by C. purpurea.
Thus, loss due to ergot can include direct
seed replacement, reduced seed set, re-
duced seed vigor, and loss through re-
cleaning.

Additional costs of ergot contamination
can occur through cost of disposal of seed
screenings. Screenings contaminated with
ergot can be burned, buried, or composted,
but cannot be fed to animals because of
toxic alkaloids present in the sclerotia. An
estimated 19,000 kg of sclerotia produced
in northeastern Oregon during 1994 alone
represents a significant quantity of material
to contend with.

The results from this study should not be
extrapolated to production areas outside of
northeastern Oregon. In the Pacific North-
west, Kentucky bluegrass is also grown
for seed in central and north-central Ore-
gon, eastern Washington, and northern
Idaho. Losses due to ergot in these areas
have not been documented and additional
studies, including measurement of losses
due to recleaning ergot-contaminated
seed, are needed from these areas to fur-
ther our understanding of the impact of
ergot on Kentucky bluegrass seed pro-
duction.
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