Plant Pathology Bulletin 3: 18-23, 1994

Survey of Root Rot of Anthurium

Li-Yun Guo and Wen-Hsiung Ko

Department of Plant Pathology, Beaumont Agricultural Research Center, University of Hawaii at

Manoa, Hilo, Hawaii 96720, U. S. A.
Accepted for publication: January 15, 1994

ABSTRACT

Guo, L. Y., and Ko, W. H. 1994. Survey of root rot of anthurium. Plant Pathol. Bull. 3:18-23.

The survey reveals that root rot of anthurium caused by fungi is very widespread in the main
anthurium production center in Hawaii. All the 11 cultivars surveyed displayed root rot associated
with Calonectria crotalariae, Pythium splendens, P. spinosum, P. vexans or binucleate Rhizoctonia.
These fungi were pathogenic te roots of all or some cultivars of anthurium tested. Treatment with
the herbicide diuron greatly increased disease incidence caused by binucleate Rhizoctonia. Results
suggested that the common usage of herbicides in the cultivation of anthurium may have
contributed to the widespread occurrence of anthurium root rot in Hawaii.

Key words: anthurium, root rot, diuron, Calonectria, Pythium, binucleate Rhizoctonia.

INTRODUCTION

Anthurium (Anthurium andraeanum Lind.) is one
of the most important floriculture plants in Hawaii
mostly grown for export as cut flowers to the U. S.
mainland. From time to time death and poor growth of
anthurium plants resulting from root deterioration (Figs.
1& 2) have been observed in the nurseries on the
island of Hawaii, the main production center of
anthurium in the state. Since very little was known
about the extent and the cause of the problem, a
project was initiated to conduct a root rot survey and
determine the cause of the disease. Results of the study
is reported here.

MATERIALS AND METHODS

Survey of root colonizing fungi

Three anthurivm plants separated by at least 10 m
were gently removed from the ground from each farm.
Ten necrotic roots taken from each plant were surface-
sterilized in 0.5% sodium hypochlorite for 2 min,
placed between clean paper towels, and pressed to
remove tluid in the root tissues. Each root was cut into
10 pieces. Five pieces were placed on a selective
medium (4) for isolation of pythiaceous fungi, and the
other five pieces were placed on 2% Bacto water agar
tor isolation of other fungi. The selective medium
consisted of 5% V-8 juice, 0.02% CaCO; and 2% agar
supplemented with 100 ppm ampicillin, 50 ppm nystatin
and 10 ppm pentachloronitrobenzene after autoclaving,

Anthurium plants used

Cultivars Anuenue and Midori were purchased
from certified nurseries to assure that test plants were
free of burrowing nematode (Radopholus similis (Cobb)
Thorne) which is a common pathogen of anthurium
roots in Hawaii (2). The absence of burrowing
nematodes in these plants was further confirmed by
extracting the roots of randomly sampled plants with
Seinhorst’s mistifier extraction technique (8). UH1051
was propagated by tissue culture. All the test plants
were established in sterilized volcanic cinder fertilized
with inorganic Osmocote 14-14-14 and Grow More until
they reach 25-40 cm in height.

Pathogenicity tests

Anthurium plants were removed from pots and
roots were washed free of planting medium. Each plant
was then placed in a plastic container (34 X 24 X 12
cm) and covered with a plastic bag. For cv. Midori and
UH1051, inoculation was done by placing a piece (4 X
4 X 2 mm) of fungal culture on a root 2 mm away
from root tip. Test fungi were grown on 10% V-8 agar
(10% V-8 juice, 0.02% CaCO, and 2% agar) for 2-6
days before being used for inoculation. Five roots were
used for each fungus. Control roots were similarly
inoculated with agar medium. After inoculation, the
root portion of the plant was covered with a piece of
black plastic and the plant was sprayed daily with water.
Disease incidence was recorded after 5 days.

For cv. Anuenue, the inoculum was obtained by
growing each fungus on wheat-oat medium (60 ml of



whole wheat grains, 60 ml of whole oat grains and 70
ml of distilled water) for 10 days (5). The inoculum of
P. splendens was obtained by growing the fungus on
millet medium (15 ml of millet grains and 9 ml of
distilled water) for 10 days. Each root was inoculated
with a colonized grain and the inoculum was attached
to the root by a piece (18 X 7 mm) of Parafilm.
Control roots were similarly inoculated with sterile
grains. Disease incidence was recorded after 7 days.

Effect of diuron on host susceptibility

“Midori” and UH1051 plants were each sprayed
on leaves, stem and the surface of the medium with

TABLE 1. Isolation of possible fungal pathogens from
different anthurium nurseries on the island of Hawaii

Nursery' Rhizoctonia sp. Pythium spp. Calonectria sp.
Paukaa +? + -
Panaewa A + + -
Panaewa B - + -
Kaumana + + -
Kurtistown A + + +
Kurtistown B + + +
Pahoa A + - -
Pahoa B + + +
Waiakea + + +
Mountain View + + +

' Three plants from each nursery were tested.

* +, the fungus was isolated from at least one of the
plants tested; —, the fungus was not isolated from any
of the tested plants.

TABLE 2. Isolation of possible fungal pathogens from
different anthurium cultivars

No. of plants Rhizoctonia Pythium Calonectria
surveyed sp. Spp. sp.

Ozaki 11
Kozohara 6
Nitta Orange 4
Red Obake? 3
Pink Obake? 1
Kaumana 1
Pink Pearl 3
3
3
5
3

Cultivar

1

I+ + + +
I+ + + +

+

+ + 4+ 4+ + + o+

Onizuka
Mauna Kea
Anuenue
Midori

+ + -
+ + +
~ + +

1

+, the fungus was isolated from at least one of the
plants tested; —, the fungus was not isolated from any
of the plants tested.
* Unidentified cultivar.
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20 ml of the herbicide suspension containing 350 ppm
diuron a.i. and 30 ppm Triton B1956 used as the
adjuvant. Plants were treated once a week for two
times and inoculated on the third week as described
above. “Anuenue” plants were each sprayed once with
260 ppm diuron and inoculated on the third week.
Control plants were similarly treated with water
containing 30 ppm Triton B1956.

RESULTS

Survey of root colonizing fungi

During the survey, fungi belonging to the genus
Rhizoctonia, Pythium or Calonectria which were known
to include species pathogenic to various crops were
isolated. Among the anthurium nurseries surveyed
Rhizoctonia sp. and Pythium spp. were most commonly
isolated followed by Calonectria sp. (Table 1). Among
the 11 anthurium cultivars surveyed, Pythium spp.,
Calonectria sp. and Rhizoctonia sp. were isolated from
10, 7, and 7 cultivars, respectively (Table 2). Three
species of Pythium designated sp. 1, sp. 2 and sp. 3
were isolated.

Identification of isolated fungi

Calonectria sp. produced cylindrical conidia with
1-3 septa and sphaeropedunculate vesicals with long
stalks (Table 3, Fig. 3). The fungus also produced
fusoid ascospores with 1-3 septa in reddish perithecia.
It was identified as Calonectria crotalariac (Loos) Bell
& Sobers. Pythium sp. 1 produced large spherical
sporangia (conidia) which did not release zoospores and
formed oospores each in an oogonium with 1-4 large
antheridia attached when paired with (-) mating type
of Pythium splendens Braun (Table 3, Fig. 4). It was,
therefore, identified as (+) mating type of P. splendens.
Pythium sp. 2 produced hyphal swellings but no
sporangia. Oospores were each produced in an
oogonium ornamented with spines and with an
antheridium attached (Table 3, Fig. 5). It was identified
as Pythium spinosum Sawada apud Sawada & Chen.
Pythium sp. 3 produced relatively small sporangia with
papilla and small oospores each in an oogonium with
an antheridium attached (Table 3, Fig. 6). It was
identified as Pythium vexans de Bary. There were two
nuclei in each cell of Rhizoctonia sp. isolated.
Therefore, the fungus is a binucleate Rhizoctonia.

Pathogenicity tests

When culture blocks were used as the inoculum, C
crotalariae and P. splendens were strongly pathogenic
to cv. Midori and UH1051, while P. vexans was non-
pathogenic to cv. Midori and moderately pathogenic to
UHI1051 (Table 4). When colonized cereal grains were
used as the inoculum, all the four fungi tested were
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TABLE 3. Morphological characteristics of pathogenic fungi isolated from anthurium roots

Measurement (#m or no.)

Pathogen & structure Anthurium isolate Description in publications Reference
Calonectria crotalaria 6
Conidia
Length X width 68-76 X 7-7 (av. 74 X 7) (av. 74.0 X 6.3)
Septa (No.) 1-3, mostly 3
Vesicles cell
Width 8-10 (av. 9) (av. 11.0)
Length 12-17 (av. 13) 11.4-28.6 (av. 17.4)
Length of stalk 202-233 (av. 290)
Perithecia 436-561 X 387-503
Height X diam. (av. 509 X 446) (av. 455 X 405)
Color Orange to red Orange to red
Asci
Width X length (av. 16 X 136) (av. 15 X 129)
Ascospores
Width X length (av. 6 X 43) (av. 5 X 45.9)
Septa (no./ascospore)  1-3 1-3
Shape curved, fusoid with rounded end curved, fusoid with rounded end
Pythium splendens 7
Sporangia (diam.) 29-43 (av. 37) 25-43(-49)
Oogonia (diam.) 26-33 (av. 30) (24-)27-32(-38) (av. 29.3)
Antheridia (no.) large (1-4) large (1-4)
Oospores (diam.) 24-29 (av. 25) Aplerotic (20-) 22-28 (-33) Aplerotic
Pythium spinosum 7
Sporangia
Length X width 14-24 X 7-16 (av. 17 X 11) 33, <33
Oogonia
Diam. 16-22 (av. 19) (14-)17-21 (av. 18.5)
Length of spine 4-6 (av. 4.9) 3.5-85
Antheridia (no.) Monoclinous (1) Monoclinous (1-3)
Qospores (diam.) 14-20 (av. 17) (13-)15-19(-20) (av. 17.2)
Pythium vexans 7

Sporangia
Length
Width

Oogonia (diam.)
Antheridia (no.)

Oospores (diam.)

20-29 (av. 25)
17-26 (av. 20)

18-21 (av. 19)
Monoclinous (1)

13-17 (av. 15) Aplerotic

(15-)18-23(-27) (av. 20.2)
(11-)15-21(-23) (av. 17.9)

(16-)18-23(-24)
Monoclinous (1)

(14-)16-19(-20) (av. 17.3) Aplerotic
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Fig. 1. Root rot of anthurium caused by Calonectria crotalariae.

Fig. 2. Root rot of anthurium caused by Pythium splendens.

Fig. 3. Cylindrical conidia and fusoid ascospores of Calonectria crotalariae. (428 X).
Fig. 4. Oospore of Pythium splendens in oogonium with two large antheridia attached.
(730 X).

Fig. 5. Oospore of Pythium spinosum in oogonium ornamented with spines. (842 X).
Fig. 6. Oospore of Pythium vexans in oogonium with an antheridium attached. (842 X).
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pathogenic to cv. Anuenue. After 45 days, some of the
inoculated plants died. For each species tested, the
same fungus was re-isolated from artificially inoculated
roots. All the roots of control plants remained healthy
during the experiments.

Effect of diuron on susceptibility of anthurium roots
to binucleate Rhizoctonia

When culture blocks were used as the inoculum,
root rot symptom was not observed on plants of cv.
Midori or UHI1051 which were inoculated with
binucleate Rhizoctonia, although the fungus was
reisolated from the inoculated roots even after surface
sterilization. When plants of these two cultivars were
pretreated with diuron, 60% and 80% of roots
inoculated with binucleate Rhizoctonia were rotted
(Table 5). The fungus was reisolated from the diseased
roots. When colonized grains were used as the
inoculum, binucleate Rhizoctonia was slightly
pathogenic to roots of cv. Anuenue. Root rot incidence
was also increased when the plants were pre-treated
with diuron.

TABLE 4. Pathogenicity of Calonectria crotalariae and
three species of Pythium on roots of different cultivars
of anthurium

Disease incidence (%)'

Fungus Midori UH1051 Anuenue
Calonectria crotalariae 80 100 30
Pythium splendens 100 100 90
P. spinosum NT? NT 19
P. vexans 0 40 23
Control 0 0 0

! Culture blocks were used as inoculum for cv. Midori
and UH1051, while colonized grains were used for cv.
Anuenue.

* Not tested.

TABLE 5. Pathogenicity of binucleate Rhizoctonia on
roots of different cultivars of anthurium with and
without diuron treatment

Disease incidence (%)

Cultivars

Without diuron With diuron
Midori 0 60
UH1051 0 100
Anuenue 13 50

DISCUSSION

The survey conducted during this study reveals
that root rot of anthurium caused by fungi is very
widespread in the main anthurium production center of
Hawaii. All the 11 cultivars surveyed displayed root rot
associated with C. crotalariae, P. splendens, P. spinosum,
P. vexans or binucleate Rhizoctonia. Previously, only C.
crotalariac and P. splendens were reported to cause
root rot of anthurium and the fungal root rot was not
considered a serious problem because it did not
adversely affect the growth of anthurium (2). Our
results show that both P. splendens and P. spinosum
can cause severe root rot and even death of anthurium
plants. Death of anthurium seedlings caused by root rot
incited by C. crotalariae has been observed among the
disease samples sent by growers to the Plant Disease
Clinic of our research center.

Results from this study show that diuron, a
herbicide commonly used by anthurium growers in
Hawaii, greatly increased the disease incidence of
anthurium root rot caused by binucleate Rhizoctonia. It
is, therefore, considered possible that the common
usage of herbicides in the cultivation of anthurium may
have contributed to the widespread occurrence of
anthurium root rot in Hawaii observed in this study.
Increase in severity of root rot resulted from the
interactions of different herbicides, pathogens and hosts
has been reported previously (1,3).
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