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metabolic changes that are associated with de-
creased carbon fixation could contribute.

We do not imply that early stomatal closure is
the only causal factor initiating dieback; the
relationship is certainly much more complex. We
merely suggest that stomatal sensitivity to
drought stress in white ash may be an important
factor coupling dieback to drought. Ross (1966)
concluded his study of ash dieback by suggesting
that Bier’s (1964) hypothesis which related
relative turgidity of young bark to fungal in-
fection could be relevant to ash dieback. Since
bark moisture content would be highly correlated
to plant drought stress and resulting stomatal
closure, experiments which separate these phe-
nomena should be initiated.
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The ecological role of heat production in Arac

eae has not been extensively investigated. The

possibility that carbon dioxide and heat production are components of a carrion, dung, and
mammal mimicry syndrome deserves consideration. Warm inflorescences might also serve as
significant shelters for pollinators of species flowering during cold seasons.

Several members of the family Araceae as well
as a few species in other families have elevated
respiratory rates which result in heat production.
A brief literature survey revealed the capacity in
seven species in seven genera.

Most work on the subject has been of a
physiological nature (Buggeln et al. 1971 ;
Knutson 1974). The ecological role of this re-
markable activity has apparently attracted less
attention. The general assumption is that the
heat serves to volatilize and thereby helps dis-
perse odors which are themselves produced by
the respiration of the plant (Meeuse 19664).
While this seems likely, it is interesting that many
of the amines released by Aroids (Meeuse 19665)
are probably as, or more, volatile than the es-

sential oils produced by other plants which do
not require heat for satisfactory odor dispersal.
A second advantage is that the rising odor col-
umn is particularily attractive to passing insects
which commonly pollinate these sapromyophil-
ous plants (Faegri and van der Pilj 1971). In the
eastern skunk cabbage, Symplocarpus Joetidus
(L) Nutt., heat production may enable the
species to bloom when several inches of snow
covers the ground; the tissues are otherwise not
frost resistant (Knutson 1972, 1974).

The purpose of this note is to suggest possible
additional benefits of elevated temperatures and
associated carbon dioxide release by certain
Aroids.

Mimicry of carrion and dung in some of these
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plants goes beyond that of odor. Colors are often
dark as in dung and carrion and there may be
dark spots which are thought to represent pre-
viously arrived insects (Proctor and Yeo 1973).
Food may also be available in some species
(Faegri and van der Pilj 1971).

The production of heat could represént another
aspect of what may be a quite detailed form of
mimicry serving to deceive pollinators. Mam-
malian feces are warm on deposition. A large
mass of carrion may also give off heat as a result
of the respiration of decomposer organisms. In
cases (below) where Arums are pollinated by in-
sects which normally feed on warm-blooded
mammals, the heat released by the plant may be
mimicking the elevated temperatures of mam-
mals. Although Knoll (in Proctor and Yeo 1973)
was unable to show that heat was an attractant
to the pollinator species he studied, his results do
not rule out the possibility of such attraction in
other species. Nor do these results exclude the
possibility that warmth serves to prevent the pre-
mature departure of pollinators.

Elevated plant temperatures could also prob-
ably benefit pollinating insects in cool climates
and seasons. Conditions for insect activity must
be marginal in places where S. foetidus flowers
while snow covers the ground. The warmth of the
inflorescence could provide a shelter wherein
insects could remain active. The usefulness of
flowers as insect shelters is unclear: Faegri and
van der Pilj (1971, p. 79) doubt their general im-
portance; however, elsewhere (Faegri and van
der Pilj 1971, p. 97) they do not dispute the sug-
gestion by Hocking and Sharplin (1965) that
insects might benefit by basking in sun-heated
Arctic flowers. That Arctic insects indeed gain
heat when resting in heliotropic flowers has been
demonstrated by Kevan (1975). He states the
extra warmth must be valuable in increasing their
metabolism, hastening the maturation of ova,
and giving them greater mobility by preheating
them for flight. Interestingly, one of the flowers
studied by Kevan, Dryas integrifolia M. Vahl.,
relies in part, on the services of the basking in-
sects for pollination (Kevan 1975).

A concomitant of heat release is the produc-
tion of carbon dioxide, sometimes in large
amounts (Buggeln ef al. 1971). Adaptive benefits
of this byproduct are also conceivable. Like odor,
color, color pattern, provision of food, and per-
haps heat, release of carbon dioxide mimics a
characteristic of carrion and dung inhabited by

. VOL. 54, 1976

populations of respiring decomposer organisms.
The narcotic effect of carbon dioxide on insects
(Hoar and Hickman 1967) may also be signifi-
cant and comparable to the ‘narcotic’ substances
produced by some Araceae to attract bees
(Faegri and van der Pilj 1971). Stupification, like
provision of food, may serve to delay the pol-
linator’s departure.

Supportive evidence for these hypotheses is un-
fortunately not readily available. However, it is
known that all insects are sensitive to high tem-
peratures (Wigglesworth 1965). Some species
which feed on mammals use heat to help locate
their prey (Wigglesworth 1965). Arum conophal-
loides is pollinated by flies of the families
Ceratopogonidae and Simuliidae (Proctor and
Yeo 1973) which normally feed on mammals. It
would be most interesting to know whether any
of the dung and carrion insects which pollinate
many of the foul-smelling, heat-producing Aroids
use temperature or carbon dioxide gradients as
cues to locate food or egg-laying sites, use the
warm spadix region as a shelter, or are narcotized
by the prevailing carbon dioxide levels. Fruitful
experiments might be executed in areas where
these plants are native.
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