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INTRODUCTION

Bioluminescence has been known since ancient times, 
with bioluminescent fungi being documented by Aristotle 
(384-322 BC) as emitting light “which differed from that of 
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�6�	����et al. 2008). 
7�
���
���
������������������������	��
�
���	���
�����
����������
	��#���
�	�
�����
��

������#�	��	�������������
#�	���������	
����
�
����
��������"
������
���	���#���
��

��
ocean (Rees et al�� '**9$�� &�����"�� !'*9;$� 	
��
�
�� ��
�
potential ecological roles of bioluminescence, listing defence, 
offence, and communication, but did not discuss fungal 
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For bioluminescent fungi, it has been suggested that 
the attraction of potentially spore dispersing insects can 
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and this is supported by the recent experimental work in 
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garderni (Agaricales, Marasmiaceae). Bioluminescence 
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the widespread Omphalotus nidiformis (ghost fungus; 
Agaricales, Marasmiaceae) in the temperate south of the 
continent.  In this study, we capitalized on the presence of 
this fungus to test the hypothesis that ITS bioluminescence 
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MATERIALS AND METHODS
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Omphalotus nidiformis is an Australian temperate-zone 
basidiomycete, generally found at or near the base of 
Eucalyptus� �	
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most often in the range of 20-40 cm diam. It produces 
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spore-dispersing insects, and we aimed to establish if this was the case for the ghost fungus, Omphalotus 
nidiformis (Agaricales, Marasmiaceae), a widespread Australian temperate zone species. We examined three 
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(baited with fresh bioluminescent O. nidiformis) and Control pairs, for 480 trap-hours on moonless nights. 
There was no statistical difference in mean insect abundance between Treatment and Control traps (mean 
=�;;�����=�+?��������������
	��	�����"����	
��
����
��$��7�����
	�	
����
�
�	
��������
��	����
����	�
#�	
��
���#�
competing hypotheses for fungal bioluminescence, and conclude that for some fungi, bioluminescence may 
�
���������
�������L�	�������#��
���������	���
	���������#
		��"������
�
����
��������"
��_������������
������
��
�	��
��#���������
��
��
���##
	������"�
���������	�����
�"
���#�#��"�����Q�	���������	����
���#���
�	�"	�����

���	���
����������������##
������	
�����
	�������������������������
�����������
��

���
����
�����J������
�P�/9���	���/='UZ�G��
��
�P�/*�J
��
��
	�/='UZ��������
�P�''�<����
	�/='U�

�������	���
Agaricales
fungal physiology
insect-fungal interactions
Kangaroo Island
spore dispersal



 I M A  F U N G U S

��
����
��et al.
A

R
TI

C
LE

230

Fresh, glowing specimens were located in Flinders Chase 
National Park, Kangaroo Island, South Australia, in open 
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confounding or dilution from other light sources, but at the 
same time limited the number of catch nights possible. 
Nocturnal trapping was undertaken on clear nights 
(intermittent light cloud, no rain) with no wind, and with 
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between Treatment and Control traps were examined using 
generalized linear mixed models. Site and Trap-pair within 
Site were included as random effects to account for the two 

����
���#��������"���	��������

������
������������	�������
in the abundance counts and used a log link function. Model 
�����"��������
	���
������"���
� lme4 package (Bates et al. 
/='?$����R-;�/�=�!7
���/='+$��

5�
������������������
	����������7	
���
�������\���	���
sticky traps at night, we summed the abundances across 
the two sampling nights for analysis; exploratory analysis 
�������
�� ��� �������������� ��"�������� ��##
	
��
�� �
��

��
��"�����7�
	
�����������������������������"����������	����������
catch abundances between sites or between trap-pairs within 
���
�Z���
�
���	����
�������
�����
	
�
������
������
�����
�
to zero in the analysis. Consequently, model estimates were 
equal to those from a generalised linear model (Poisson 
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RESULTS
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attachment to mycelium (which did not glow). Flying insects 
were, as expected, not abundant at this time of year, with 
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data not shown) dominating the fauna. 
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Blatodea '

Homoptera '

Heteroptera ' '

Coleoptera 3

Diptera: Nematocera '+ '? ;* ?* U'

Diptera (other) 4 30 22 '9

Lepidoptera ' '

Hymenoptera: 
Formicidae ' 2 3

Hymenoptera (other) ' 2 '= 7 >'

Araneae '

"���� 21 18 8 81 80 169
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in mean insect abundance between Treatment and Control 
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'���'�'>��P = 0.28). Mean insect abundance in the 
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the Treatment (Fig. 2).  

DISCUSSION
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species occur in tropical rainforests, it is unclear if their 
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(2004) suggests that light is emitted instead of heat as an 
energy by-product of enzyme-mediated oxidation reactions,  
as is the case in some bioluminescent bacteria (where 
bioluminescence is continuously produced as a by-product of 
respiration). In O. nidiformis, bioluminescence is continuous 
(supporting this hypothesis), but in species of other lineages, 
bioluminescence is regulated by a circadian clock so as to 
produce light only at night (which would be more consistent 
with expectation if the attraction of spore-dispersers was 
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Characteristics of such fungi may include the emission of 
a bright light with a nocturnal circadian rhythm, a growth 
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at a time of year when the abundance of potential spore-
dispersing insects is low.
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lineages of fungi and possibly also differing growth 
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would be that bioluminescence in fungi arose as an incidental 
by-product of metabolism, and that some fungi such as O. 
nidiformis remained in this condition. Others, such as N. 
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exercise to map the ecological correlates of fungal 
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