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ABSTRACT

Huang, H. C. and Chang, C. 2003. Effect of relative humidity on myceliogenic germination of sclerotia of

Sclerotinia minor. Plant Pathol. Bull. 12:65-68.

A study was conducted to determine the effect of relative humidity (RH) on myceliogenic germination
of sclerotia of Sclerotinia minor in the absence of exogenous nutrients. Results showed that fresh or air-dried
sclerotia collected from cultures grown at room temperature (20 +2°C) on potato dextrose agar for 3 wk
were capable of undergoing myceliogenic germination when the sclerotia were placed in uncovered Petri
dishes and incubated at 25°C for 3 wk at 95% RH or higher. The germination rate for fresh and air-dried
sclerotia was higher than 86.7% for the treatment of 100% RH but was lower than 54.2% for the treatment at
95% RH. In contrast, the germination rate was 0.8% and 0% for the treatments of 90% RH and 85% RH,
respectively. There was no significant (P>0.05) difference in the germination rate between fresh and air-
dried sclerotia tested at each RH. The possibility of infection of host plants by germinating sclerotia of S.
minor in the absence of exogenous nutrients is discussed.
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Sclerotinia minor Jagger is a soilborne pathogen which
occurs in 94 species of higher plants . This pathogen
overwinters in the soil by black sclerotia which serve as the
primary source of inoculum in the field. Hyphae of S. minor
produced from myceliogenic germination of sclerotia can
infect plant tissues and cause diseases such as sunflower wilt
G and lettuce drop %19

There are two types of myceliogenic germination in
sclerotia of S. minor, eruptive type and non-eruptive type or
hyphal type. The eruptive germination occurs by the
formation of closely packed hyphae causing bulging and
rupture of the rind "'¥. The non-eruptive or hyphal
germination is the formation of germinative hyphae, which
are initiated in the outer regions of the sclerotium, passing
through degenerating outer medullary and cortical hyphae to
emerge individually through the rind and aggregate outside
the sclerotium to form a mycelium ®. Wymore and Lorbeer
(¥ reported that hyphae produced from either eruptive or
noneruptive myceliogenic germination were capable of
causing infection of lettuce tissues without prior colonization
of a food base.

Freshly produced sclerotia of S. minor were dormant
before undergoing myceliogenic germination . Previous
reports indicate that some physical, physiological and
nutrional factors are important in affecting myceliogenic
germination of S. minor. Wymore and Lorbeer '* reported

that cold treatment of hydrated sclerotia of S. minor at 3°C for
1 day stimulated rapid myceliogenic germination. Paterson
and Grogan " found that a dry treatment of sclerotia for 24
hrs is required for eruptive germination of sclerotia. They also
reported that eruptive germination was high in sclerotia
produced on autoclaved potato and carrot but was low or no
germination in sclerotia produced on oats and sorgham. Hau
et al. ‘© reported an increase of eruptive germination of
sclerotia of S. minor by the treatment of volatile substances
from dried and remoistened peanut leaves. Burgess and
Hepworth ¥ found that sterile root sap and sterile root
exudates from sunflower plants stimulated germination of
sclerotia of S. minor. In addition, they also reported that
surface sterilized field sclerotia of S. minor germinated well
on water agar, but unsterilized sclerotia failed to germinate,
even after drying and re-wetting, possibly due to microbial
colonization of the sclerotial rind.
Huang et al. " reported that sclerotial dryness and
relative humidity are important factors affecting myceliogenic
germination of sclerotia of Sclerotinia sclerotiorum (Lib.) de
Bary. The objective of this study was to determine effects of
sclerotial dryness and relative humidity (RH) on myceliogenic
germination of S. minor in the absence of exogenous
nutrients.

Sclerotinia minor isolate DAOM 191806, collected from
a lettuce (Lactuca sativa L.) in a supermarket in Manitoba in
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1984 was used in this study. Sclerotia were harvested from
cultures grown on potato dextrose agar (PDA) at room
temperature (20 £2°C) for 3 wk and they were used in the
germination tests, as fresh or after air-drying for 3 wk at room
temperature. The RH in the laboratory during the air-drying
period varied from 18.6 to 43.0%, averaging 27.9%
(measured by the Humidity and Temperature Indicator HMI
31, VAISALA, Finland). The sclerotia, fresh and air-dried,
were surface sterilized in 70% ethanol for 90 sec., transferred
to the bottom of Petri dishes (88 mm diameter) without cover,
15 sclerotia/dish, placed in chambers at 85%, 90%, 95% or
100% RH, incubated at 25°C for 3 wk, and examined for
myceliogenic germination and hyphal growth using a
stereomicroscope. The chambers with 85%, 90% and 95%
RH were set up by adding 200 ml KOH solutions at the
concentration of 2.8, 1.8, and 0.8 mol, respectively 3 For
the chamber of 100% RH, sterile water was added at 200
ml/chamber. The experiment was repeated once, with four
replicates (Petri dishes) per treatment in each experiment.
Data were analyzed by analysis of variance and treatments in
each experiment were compared by Duncan's Multiple Range
Test at 5% level "2.

Fresh and air-dried sclertoia of S. minor germinated
myceliogenically when incubated at 95% RH or 100% RH in
the absence of exogenous nutrients (Fig. 1). At 100% RH the
germination rate was 93.3 and 96.7% for fresh and air-dried
sclerotia, respectively, whereas the germination rate was
lower than 54.2% for both sclerotial samples incubated at
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Fig. 1. Effect of relative humidity on myceliogenic
germination of sclerotia of Sclerotinia minor in the absence
of exogenous nutrients. Sclerotia were collected from 3-wk-
old PDA cultures at RT (20 +2°C) and tested for germination,
as fresh or after air-drying for 3 wk at RT, by incubation at 25
C under 85%, 90%, 95% or 100% RH. The RH in the
laboratory during the air-drying period varied from 18.6 to
43.0%. Means followed by the same letter are not
significantly different (Duncan's Multiple Range Test,
P=0.05); based on average of two experiments.

Fig. 2. Myceliogenic germination of sclerotia of S. minor incubated at 85% RH (left plate) and 100% RH (right plate) for 3 wk.
Sclerotia were collected from 3-wk-old PDA cultures and air- dried for 3 wk at RT (20 2 °C) before testing for germination.
Note none of the 15 sclerotia germinated in the treatment of 85% RH (left plate) but numerous sclerotia germinated with white
mycelial mates surrounding each sclerotium in the treatment of 100% RH (right plate). Ca. x 0.9.



95% RH. At 90% RH the germination rate was very low
(0.8%) in both fresh and air-dried sclerotia, whereas none of
the sclerotia germinated at 85% RH. The germinated sclerotia
under the treatment of 100% RH showed vigorous growth of
hyphae, resulting in the formation of mycelial mates and the
development of white colonies (Fig. 2).

This study concludes that relative humidity is an
important factor affecting myceliogenic germination of
sclerotia of S. minor as the sclerotia germinated readily in the
absence of exogenous nutrients under high RH (> 95%).

Wymore and Lorbeer ¥

reported that air-drying of sclerotia
of S. minor at room temperature stimulated myceliogenic
germination but this phenomenon was not observed in the
present study as the sclerotia, either freshly harvested from
PDA cultures or air-dried at room temperature for 3 wk,
germinated readily under 100%RH (Fig. 1).

The vigorous hyphal growth for sclerotia incubated at
100%RH (Fig. 2) suggests that the energy required for the
growth of hyphae and the development of colony is originated
from the degradation of sclerotial tissues. Previous reports
indicated that hyphae produced from myceligenically
germinated sclerotia of S. minor were capable of causing
infection of lettuce tissues without prior colonization of a
food base ""'Y. The fact that sclerotia of S. minor geminate
readily under high humidity such as 100%RH (Fig. 1)
suggests that, besides nutritional factors such as root

G4 and volatile substance from host tissues (6), other

excudates
physical factors such as the combination of high RH and
optimum temperature can also trigger myceliogenic
germination of sclerotia of S. minor. The evidence from this
study further suggests that under the conditions of high
humidity and favorable temperature, infection of host plants
by S. minor may occur in the field if the germinated sclerotia

are located in proximity of host tissues.
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