Rapid blight is caused by an organism that usually affects turfgrass irrigated

with poor-quality water.
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Rapid blight is a relatively new disease of
cool-season turfgrasses such as Foa amme
{annual bluegrass), P trivialis (roughstalk
bluegrass), Lolium perenne (perennial rye-
grass), Agrostis eenseit (colonial bentgrass) and
Agrostis seolomifera (creeping bentgrass). The
common name “rapid blight” was proposed

Figure 1. Symptoms ol rapid biight in Poa frivials are bronging of turf in patches that kater coakesce and form Lange
dead areas,

because of the rapid progress of the disease on
affected golf greens (3). Rapid blight has been
reported in 11 states ro dare with occurrences
at more than 100 golf courses (6). In
Arizona, rapid blight has occurred in land-
scape turf and golf courses irrigared with
poor-quality, water such as cffluent or
reclaimed water and/or high-salinity well
water. The disease has been most severe on
golf courses using perennial ryegrass, colonial
bentgrass and/or P rivialis as overseed for
bermuda.grass. In California, it occurs in
P anmua and in South Carolina on sali-
stressed creeping benrgrass (2).

Symptoms of rapid blight

In the initial stage of disease, lcaves of
affected plants have a warer-soaked appear-

ance, and symptoms develop in small irreg-
ular parches. As the disease progresses, these
parches enlarge and coalesce 1o form large
dead areas. Some turfl varieties, such as Foa
erivialss, turn a bronze color (Figure 1).

Mowing and foot traffic increase disease
incidence. On golf courses, the discase is
most severe on greens, and in some cases,
mowing parerns are evident {6). Rapid blight
also may be a problem in other high-traffic
areas such as green surrounds. In landscapes,
the disease seems 1o be most common on
slopes or in dry areas.

Causal organism

Until recently, the causal organism of rapid
blight was unknown. The pathogen was tenta-
tively identified as a fungus, a chytridiomycere,

August 2004

Phols cartesy of Marp D




RESEARCH

and the disease mistakenly became known as
“chytrid disease.” We now know thar rapid
blight is caused by a specics of Labyrinthula, an
organism unlike any other previously described
tmfgrﬂ.&s pa.tfwgtn Labyrinthula was isolated

from symptomatic turfgrass and grown on an
artificial culture medium in our lab in spring
2003 (5). Cells harvested from cultures were
wsed 1o inoculate healthy Pog revialic and
perennial ryegrass. Symproms identical to those
observed in the field developed on all inocu-
lated plants, and pathogenicity was proved
when Labyrinthucds was re-isolated from the
inoculated diseased wirlgrass (5). Labyrinshula
has been found in marine and freshwater sys-
tems, but until our discovery, no species of
Labyrinthula had been shown to be pathogenic
on terrestrial plants.

Description of Labyrinthula

The tixonomy of Labyrinthula is uncer-
win. It has been classified in different ways
since it was first described in 1867 (1). It is
now pliced in the kingdom Chromista (also
called the Seramenopiles) with organisms such
as diatoms and the Oomyceres (species of

Pythisem and Phytophthora are in this group),
but it is not closely related to these organisms,

Labyrinthula was first thought of as a
marine slime mold or net slime mold, but it
i not related to the cellular slime molds that
are cOMMmMoON in or in other moist

habitats. Cells of Labyrinthula have unique
organelles thar produce slimeways through
which the cells move and acquire nutrition.
Produced in mass, the slimeways become a
networl in which cells move :I:a.'.'urprisingl}r
rapid rate of up to 250 micrometers per
minute {abour 0.5 incheshour) (4). These
networks and moving cells can be observed
under the microscope. As cells multiply, colo-
nial networks are formed and expand ro as
wide as ¥z inch (4 millimeters) in 24 hours
on agar culture media,

The spindle-shaped cells are about 5-6.6
micrometers by 13.4-17.1 micrometers,
making them the size of some fungal spores,
but small enough to fir inside plant cells.
They have one distinct nucleus. The cells
divide by mitotic division, forming new
crosswalls within the vegetative cell.

Laboratory studies

Materials and methods
We currently are conducting laboratory

TURF QUALITY AND INFECTION
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studies 1o determine the nature of disease
development and pathogen biology of rapid
blight. In this article, we report results of
replicated experiments completed to date in
our laboratory on the effect of wounding of

on infection, the effect of emper-
ature on growth of Labyrinthula in culwre,
the movement of Labyrinthula from plant to
plant, the effect of salinity of irrigation warer
on sympom development, and turfgrass
species susceptibility.

The Labyrinthula isolate used in these
studies was isolated from sympromatic Poa
erivialis at a golf course in central Arizona
and was maintained by sequential infections
of P srivialis and perennial ryegrass.

Studies were conducted using turfgra.;s
established in autoclaved silica sand in con-
tainers 3.1 inches (8 centimeters) in diame-
ter. Irrigation water was adjusted 1o
appropriate salinities after being amended
with nutrients for half-strength Hoagland’s
nutrient solution. Containers were irrigated
to excess daily and allowed 1o drain to main-
tain salinity levels. Plants were inoculated by
pipetting 1 millilicer of 2 40,000 cells/milli-
liter of inoculum suspension of Labyrinthuls
cells over the turf.




had significantly berter turf quality than all
the other varieties.

Field trials for chemical control

Field trials to determine efficacy of
selected chemicals for control of rapid blight
were conducted in Arizona in fall 2002 and
fall-winter 2003-2004. Chemicals were
applied preventively ar a central Arizona golf
course with a history of severe rapid blight.
Rates and results are given in Tables 2 and 3.

Based on our trials, and on previous tri-
als by other researchers (2), the most effective
chemicals for prevention of rapid blight were
trifloxystrobin  (Compass), pyraclostrobin
(Insignia) and mancozeb (Fore, Protect).
Compass and Insignia mixed or rotated with
mancozeb gave excellent control as did
Insignia alone. Copper fungicides, particularly
Bordeaux and Kocide, also controlled disease,
and results indicate that copper products may
have porential as rotation creatments.
Micronized sulfur spray (Microthiol Disperss)
and biologicals or nutrients alone (Ecoguard,
Floradox) gave littde or no conrrol,

Field observations indicate that, if applied
early, curative applications of chemicals usu-
ally conrain disease bur do not eradicare ir.

Diagnosis of rapid blight

As with most diseases, early detection and
maintaining records of confirmed diagnoses
are the key to 1or. Labyrinthula can be
identified in infested plant tissue by viewing
thin secrions of grass leaves under a com-
pound microscope at 200-400x. It also can be
cultured on arificial meda. Ladyrinshla cells
grow out of infecred plant tissue quickly, and
diagnosis must be made within 24-48 hours
because other fungi or conaminants will
overtake the smaller Labyrinthula colonies. As
5000 25 SYMPIOMSs APPear on in the
ficld, samples should be sent 1o a diagnosti-
cian trained to recognize Labyrinthula.
Samples thar are shipped should be sent by
overnight mail. Samples can be taken with a
soil corer or any type of turf sampler and
should be placed in a scaled coneainer and

kept cool until shipped.

Conclusion
It may be that Labyrintbula has been a

turfgrass pathogen andfor associated with
terrestrial plants for some time but has been
overlooked because of its unique growth
habir and the distinctive media necessary 1o
isolare it from its host. Its emergence as a

DISEASE AND SALINITY

turfgrass pathogen may be related 10
increased acreage in turf and changes in cul-
tural pracrices such as increased use of poor-
quality water for irrigation. Management of
rapid blight dcp:nds on several approaches:
species, varieties or seed blends or mix-
tures of salt-tolerant turfgrasses; using alver-
native sources of low-salinity waver wherever
possible; and making preventive applications
of effective chemicals, As the availabilicy of
good-quality irrigation water for golf courses
and landscapes decreases, rapid blight may
become more widespread. Wherever use of
poor-quality irrigation water is anticipated,
management practices for the future pre-
vention of rapid blight should emphasize

water-guality issues.
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Results

Wennding. Our laboratory unals indicare
thatr wounding is not necessary for
Labyrinthula o enter the plant, but that dis-
ease symptoms appear much more quickly on
cut grass, Replicated trials in which perennial
ryegrass seedlings were either cut or not cut
with scissors immediately before inoculation
showed that plants in both treatments
became infected. Symptoms developed in the
cut plants within three to five days. In uncut
plants, sympoms developed within eighe
1010 days.

Temperasure, In laboratory cultures, the
isolare of Labyrinchula used in these trials
grew well from 59 to 86 F (15-30 C). It grew
very slowly at 39 F (4 C) and did not grow at
all ar 104 F (40 C).

Movement. Labyrinthula moves easily from
infected plants to noninfected plants when
only a few leaves are touching or when plants
share commaon drainage water. We conducred
experiments with 2-week-old perennial rye-
grass seedlings in which inoculated plants were
placed next 1o noninoculated plants so thata
few leaves were always in contact, bur all other

2002 FUNGICIDE TRIALS

parts of the plant were separated. Within 14-
21 days, the noninoculated plants were
infected. Oxher experiments showed that non-
inoculared plants became infected when they
were placed in a conminer with inoculated
plants and shared leachare water but had no

other contace,

Salinsty of irrigation water. Discased turf is
invariably associated with poor-quality irri-
garion water, particularly water with salinity
higher than 1.5 decisiemens/meter, Our stud-
ies indicare that symprom development
increases as the s:ilinil}' of the app]i:tl irr'lga-
TN WateT increases.

In our initial replicared laboratory studies,
Z-week-old perennial ryegrass and FPow ern-
alis plants were inoculated with Lafyrintbuls
or not inoculated and irfigated with 2.0, 4.0,
0.0 and 8.0 decisiemens/meter (= EC [elec-
trical conducrivity] units) salinity warter.
{We have seen golf courses with this disease
that are irrigating regularly with water over
4.0 decisiemens/meter.) In inoculated plants,
disease developed first in trearments with
salinity ar 6.0 and 8.0 decisiemens/meter, but
all inoculated plants in all trearments died
within 14 days. Non-inoculated conrtrol
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plants were visibly salt stressed at 6.0 and 8.0
decisiemens/meter, but none died.

In a subsequent study, 2-week-old peren-
nial ryegrass plants were imgated with warer
with salinities of 0.5-2.8 decisiemens/meter.
{Results are shown in Table 1.) PMants irri-
gared with the lower-salinity water (0.5
decisiemens/meter) showed no symproms of
disease but became infected after 21 d:l:,".'.
After 21 days, irrigation water with salinity of
0.8 decisiemens/mezer had produced signit-
icandy lower wurf quality than water with
salinity of 0.5 decisicmens/meter, bur few
plants died. After nine days, irrigation water
with salinities of 1.8 decisiemens/meter or
greater had produced significamly lower-
quality turf than water having a saliniry of 1.5
decisiemens/meter or less. At salinity levels of
2.8 decisiemens/meter, most plants were dead
or dying. These results confirm field obser-
vations that disease severity increases as the
salinity of the irrigation warer increases,

Species and variety susceptibility

Freld observarions indicate thar bermuda-
grass varieties are tolerant to rapid blighe
slender creeping red fescue and chewings fes-

cue may have some tolerance and be useful
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in mixes; non-salt-tolerant creeping bentgrass
is susceptible; and Poa srivialis, perennial rye-
grass, annual ryegrass and colonial bentgrass
are very susceptible (2,6). Resules of one lab-
oratory trial comparing Brightstar SLT peren-
nial ryegrass, Dawson crecping red fescue,
SR7100 colonial bentgrass, Seaside 11 creep-
ing benrgrass and Laser Poa trrvralis are given
in Figure 2. Plants were irrigated with water

having salinities of 1.5 or 3.5 decisiemens/
meter and inoculated with one of two levels
of inoculum (400 cells/milliliver or 40,000
cells/milliliter). Control groups were irrigated
in the same Wiy but were not inoculated (no
infection, results not shown).

Brightstar  SLT  perennial ryegrass,
SR7100 colonial bentgrass and Laser Pow
trivialis were sympromatic and died afrer 12

2003-2004 FUNGICIDE TRIALS
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days at both low and high amounts of inocu-
lum and at both salinity levels. The Dawson
creeping red fescue showed some tolerance,
and its quality was significantly berter than all
other varieties except the Seaside [l creeping
bentgrass ar 1.5 decisiemens/meter. Except
for the treatment with 3.5 decisiemens/meter
salinity and the high inoculum level (40,000
cells/milliliver), Seaside Il ereeping bentgrass
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