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What types of insects perform pollination?  If you asked this question of non-scientists, “bees” will be the main
response.  Indeed, hymenopterans are the most well studied pollinators, particularly honey bees and bumble bees,
which effectively pollinate a multitude of angiosperms across the plant kingdom.  In fact, hymenopterans largely
steal the show of the world of pollination ecology, and in effect there is often a neglect of other insect taxa, such
as Diptera, Coleoptera, and Lepidoptera (Weiss, 2001). 

Despite this, everyone knows that moths are important pollinators, and a quick internet search for “moth
pollinator” will turn up thousands of pages describing moths as effective pollinators.  However, a more extensive
search will indicate that this reputation is largely based off the study of just a few groups of moths.  The
pollination behavior of many of the Sphingidae is the best studied.  For example, there are at least 106 plants in
temperate North America that are pollinated by hawkmoths (NRC, 2007).  Members of the yucca moth family
(Prodoxidae) have also been extensively studied for their pollinator behavior and coevolutionary relationships
(e.g., Pellmyr and Thompson, 1992).  There are also a few members of other moth families that have been
identified as potential pollinators (e.g., Oliveira et al., 2004; Graham, 2010; Devoto et al., 2011), but given the
vast number of moth species, many aspects about their pollination ecology is at best uncertain, and at worst left
unexplored. 

Studies have shown that Lepidopteran pollinators are usually generalists and do not carry large amounts of pollen,
but these pollinators do fly to the same plant species from longer distances, implying greater pollinator efficiency
and effectiveness (Herrera, 1989; Willmer, 2011).  These findings suggest that there may be some value of
nocturnal pollinators that is not fully evaluated because we do not know the extent of nocturnal moth pollination.
By uncovering some preliminary clues about nocturnal moth flower visitation, we can expand our limited scope
of knowledge of nocturnal moth pollination behavior.

In our study, we sought to discover potential lepidopteran pollinators by analyzing collected moth specimens for
conspicuous pollen presence.  We focused our efforts on four moth families (Erebidae, Geometridae, Noctuidae,

and Pyralidae) whose members are
largely nocturnal and where some have
been found to exhibit pollinator
behavior such as proboscis extension
towards flowers, drinking nectar, or
transporting pollen from flower to
flower.  These four families are well
represented in the ketona dolomite
glades of Bibb County, Alabama,
according to a nocturnal moth diversity
survey of these glades and surrounding
areas. 

Ketona dolomite glades are high in
calcium carbonate and magnesium
carbonate, and consist of shallow soil
and rock outcrops (Allison and
Stevens, 2001). There is a high
instance of angiosperm endemism in

these glades (Garland, 2008).  Within these glades is the 1.94 km2 Kathy Stiles Freeland Memorial Preserve
(owned by The Nature Conservancy).  At the time of this pollination study, 286 species of moths had been
collected and identified from the Preserve (P. A. Van Zandt, unpublished data).  Moths were captured at the
glades using a black light bucket trap deployed on 10 nights from May to August of 2011 and preserved in the
Birmingham - Southern  College  Moth  Collection.   We  took  a  natural  history  approach  to  search  for  pollen

Fig. 1.  Glycerin jelly (left) used to cut cubes for swabbing proboscides of
moth specimens.  Middle panel shows an example of a re-hydrated moth
(Synanthedon exitiosa), and pollen grains (right) of “speckly” pollen,
visualized with glycerin jelly stain under light microscope at 400x.  The 
pollen ranges from 18 – 22 µm, and is shown next to scales from 
Digrammia continuata.
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presence on the bodies of these moth specimens and match these pollen grains with a pollen reference collection
of the Bibb County glades.

In order to examine the proboscides of dried, preserved moths, it is necessary to rehydrate the specimens to make
the proboscis and other body parts flexible,  similar to the state immediately after collection of the specimen.
Dried moths in the Birmingham-Southern College collection were placed in a hydration chamber for 2 – 4 hours,
depending on specimen body size.  Larger moths needed a longer period in order to rehydrate adequately.

After re-hydration, the moths were mounted for viewing under a dissection microscope.   A modified protocol of
Beattie (1972) and Atwater and Lott (2011) was used to remove the pollen grains from the moth proboscis (see
Fig. 1).  Briefly, one #0 insect pin was used to unroll the proboscis of the moth, while a second pin with a glycerin
jelly cube (1 – 2 mm3) with fuschin stain was rubbed against the unrolled proboscis and labial and maxillary
palps.  This cube was placed on a glass microscope slide along with another cube that had been rubbed over the
rest of the body, including legs, eyes, antennae, and wing edges.  The two cubes were kept separate on the same
slide. The slide was heated to 50°C to melt the glycerin jelly, coverslips were placed on top, and the jelly was
allowed to harden at room temperature.  A light microscope was used to examine the entire slides for pollen at
100x and 400x magnification.  The fuschin stain colors the exine layer of the pollen grains pink and aids in
revealing distinguishing characteristics (Fig. 1). 

If pollen was collected from any of the sampled moths, the number of grains were counted and identified to the
lowest taxon possible.  Devoto et al. (2011) propose that an insect may be a biologically significant plant visitor
and potential pollinator if it has a substantial amount of pollen present on the body or head  (i.e., > 5 grains).
When observed, pollen grains of known wind-pollinated species (e.g., Pinaceae) were not counted towards pollen
presence.  Pollen grains were identified using a variety of manuals and published photographs and descriptions, as
well as a pollen reference collection that was prepared from preserved plants reported to be present in the Bibb
County Glades (Allison and Stevens, 2001).  The pollen for the reference collection was obtained from vouchers
at the University of Alabama Herbarium (UAH) in Tuscaloosa, Alabama, and preserved by immersing the grains
in glycerin jelly containing fuschin stain on microscope slides. 

We were able to identify pollen from several families of plants on moth specimens.  Families that contained more
than five grains of pollen included Ericaceae, Liliaceae, and Betulaceae.  Unfortunately, we were unable to
identify the most dominant pollen type (“speckly”), meaning that it was not part of the species list of this glade
habitat (Allison and Stevens, 2001).  Pollen from this plant was found on all geometrid and noctuid specimens
that had more than five grains on them.  Erebids also had more of this pollen than any other type, with the second
most common grain type coming from the Ericaceae (the heather family), which includes many difficult to
distinguish members of the genus Vaccinium.  Proper identification of these pollen grains is crucial for facilitating
the important next step of determining plant visitation and assessing the pollination abilities of these species.

A total of 261 moth specimens representing 90 species within four families were examined for the presence of
pollen.  For some of these species, we were only able to examine a single specimen.  We found pollen on at least
one specimen for 46 of the 90 species.  Pollen was found most frequently on members of the Erebidae, followed
closely by members of the Geometridae and Noctuidae (Tables 1 and 2).  Only one of the five pyralids examined
had pollen on it (Tables 1 and 2).  For the most part, pollen was only on the non-head portions of the body.
Specimens that carried five or more pollen grains (Fig. 2) were far less frequent (Tables 2 and 3), and those that
had high levels of pollen were most frequent in the Erebidae. The pyralids we examined apparently never visited
flowers, as they were typically devoid of pollen. 

Our findings are in agreement with those summarized by Norris (1936), in that the most common nocturnal flower
visitors are in the Noctuoidea and Geometridae.  Indeed, collecting at flowers can be very productive for some
noctuids that may be uncommon at lights (e.g., Neilsen, 1981).  A full literature review is beyond the scope of this
note, but other studies that have observed moth activity have also found that in addition to the Sphingidae,
members of the Noctuidae, Erebidae, and Geometridae are most commonly found visiting flowers at night (e.g.,
Oliveira et al., 2004; Makholela and Manning, 2006). Some families, especially the Noctuidae, can have members
that are even more effective pollinators than diurnal species like bees (Groman and Pellmyr, 1999; Young, 2002).
In contrast to our findings, others (Okamoto et al., 2008) have found that members of the Pyralidae can be very
common visitors at night.



SOUTHERN LEPIDOPTERISTS’ NEWS  VOLUME 35 NO.3 (2013), PG. 138
This study was designed to be a broad survey of four abundant moth families rather than a thorough inspection at
the species level.  Given the large number of moth species, the latter approach is an enormous undertaking.  This
is especially true since many specimens per species will need to be examined to assess whether a moth species is a
consistent visitor to flowers.  We are conducting these species-level searches for potential pollinators as part of an
ongoing study.

If the five pollen grain minimum of Devoto et al. (2011) truly represents a biologically relevant cutoff separating
potential pollinators from flower vagrants, then a relatively small percentage of moths examined in this study are
likely to be reliable flower visitors.  Perhaps, then, the frequently heard claim that moths are pollinators should be
rephrased to recognize that only some families and subfamilies are likely to contain effective nocturnal
pollinators. 

Table 1.  Summary of all 90 species analyzed for pollen presence, sorted by family, subfamily, and species name.
Species with any pollen present marked with X.  Pollen location is noted by “M” for pollen located on or near
mouthparts, “B” when located on thorax, and “Both” when found in both body designations.  When more than one
specimen is found to have pollen numbers in ( ) designate the quantity of specimens with pollen per specific location.  

FAMILY SUBFAMILY SPECIES     POLLEN     POLLEN
  PRESENCE   LOCATION

EREBIDAE
Arctiinae Clemensia albata            X              Both (3)

Hypoprepia fucosa            X              B, Both (2)
Leucanopsis longa            X             Both
Spilosoma congrua            X             B
Spilosoma virginica            –               –
Virbia aurantiaca            X              B (2)
Virbia opella            X              Both

Calpinae Plusiodonta compressipalpis       X                     M

Erebinae Argyrostrotis anilis            X                     B (2), M
Caenurgia chloropha            X                     M
Catocala amica                          –                     –
Catocala andromedae            –       –
Catocala connubialis            X       Both
Catocala epione            X           B, Both
Catocala grynea            –                              –
Catocala micronympha            X           M
Catocala muliercula            X                            Both
Catocala ultronia            –                      –
Ptichodis herbarum            X                     B, M
Zale confusa            X                     B
Zale obliqua            X                     B

Eulepidotinae Panopoda carneicosta            X             B
Phyprosopus callitrichoides         –                      –

Herminiinae Idia aemula            X                           B
Idia americalis            –       –
Idia majoralis            –       –

Hypeninae Hypena palparia            X                            B
Hypena scabra               –       –

Lymantriinae Dasychira basiflava            X                               B

Phytometrinae Hyperstrotia villificans            –      –

Scolecocampinae Arugisa latiorella            –                         –
Scolecocampa liburna            X       B
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FAMILY SUBFAMILY SPECIES     POLLEN     POLLEN
  PRESENCE   LOCATION

GEOMETRIDAE
Ennominae Anavitrinella pampinaria           X       B

Antepione thisoaria           –       –
Digrammia continuata           X            M, Both
Epimecis hortaria           X       B
Erastria cruentaria           –       –
Euchlaena deductaria           X       B
Eusarca confusaria           X       B
Eutrapela clemataria           X       B (3), Both
Glena plumosaria           X       M
Hypagyrtis esther           X       B, Both
Iridopsis vellivolata           –       –
Lomographa vestaliata           –       –
Lytrosis unitaria           X       B
Macaria multilineata           X       B (2), M, Both
Melanolophia canadaria           X       B
Nematocampa resistaria           –       –
Nepytia semiclusaria           X        B, M
Patalene olyzonaria           X        B (2), M, Both
Plagodis fervidaria           X           B, Both
Prochoerodes lineola           X       B (4), M (2)
Speranza pustularia           –        –

Geometrinae Dichorda iridaria           –       –
Nemoria saturiba           –       –
Nemoria sp.           –       –
Synchlora sp.           –        –

Larentiinae Dyspteris abortivaria           –       –
Eulithis diversilineata           X        M
Eulithis gracilineata           –       –
Eupithecia sp.           –       –

Sterrhinae Idaea demissaria           X       B
Idaea eremiata           –      –
Idaea furciferata           –      –
Idaea obfusaria           –      –
Idaea tacturata           –      –
Idaea violacearia           X            M
Lobocleta ossularia            –      –
Pleuroprucha insulsaria           –      –
Scopula limboundata           X            M (3)

NOCTUIDAE
Acronictinae polygrammate hebraeicum          –      –

Amphipyrinae Azenia obtusa           –      –

Condicinae Homophoberia apicosa           –      –
Ogdoconta cinereola           –      –

Cydosiinae Cydosia aurivitta          X       M

Eustrotiinae Marimatha nigrofimbria          X      Both

Herminiinae Tetanolita floridana          –      –

Noctuinae Anicla infecta          –      –
Cosmia calami          X            B (2)
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FAMILY SUBFAMILY SPECIES     POLLEN     POLLEN
  PRESENCE   LOCATION

NOCTUIDAE (continued)
Noctuinae (continued) Elaphria grata           X              Both

Feltia subterranea           –         –
Galgula partita           X              B (2)
Phosphila miselioides           –        –
Spodoptera ornithogalli           –         –

Risobinae Baileya ophthalmica           –        –

PYRALIDAE
Chrysauginae Galasa nigrinodis           –        –

Parachma ochracealis           X        B

Epipaschiinae Macalla superatalis           –        –
Macalla zelleri           –        –

Pyralinae Dolichomia olinalis           –         –

Table 2.  a) Summary of pollen location on head or body of specimen (only on or near mouthparts, only on thorax, or
on both portions of body), sorted by family.  The first number in each cell is the number of species, and numbers in
parentheses represent the total number of specimens with pollen on them. b) Frequency of pollen presence on
specimens, calculated by dividing the total specimen count by the total number of specimens examined in each family.

a)  
  
  Location of Pollen

  
  Erebidae

  
  Geometridae

  
  Noctuidae

  
  Pyralidae

  
  Total

  
  Only head or on       
  mouthparts

  
  5 (5)

  
  9 (12)

  
  1

  
  0

  
  15 (18)

  
  Only Thorax, legs,   
  wings

  
  13 (15)

  
  14 (21)

  
  2 (4)

  
  1

  
  30 (41)

  
  Found on both         
  portions of body

  
  7 (10)

  
  6 (6)

  
  2 (2)

  
  0

  
  15 (18)

  
  Total of Species       
  (Total Specimen      
  Count)

  
  21 (30)

  
  19 (39)

  
  5 (7)

  
  1

 
  46/90         
  (77/261)

b)
  
  Percent of total        
  specimens (>1          
  pollen grain)

  
  37%   30%

  
  29%

  
  4%

  
  Percent of total        
  specimens (> 5         
  pollen grains)

  
  9%   7%

  
  4%

  
  0%
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Table 3.  List of species recorded to have at least five pollen grains on a specific portion of the body, sorted by family.
Pollen location is noted by “M” for pollen located on or near mouthparts, “B” when located on thorax, and “Both”
when found in both body designations.  When more than one specimen is found to have pollen present, numbers in ( )
designate the quantity of specimens with pollen per specific location.

Fig. 2.  Species found to have more than five grains of pollen on at least one specimen in this study.  (Our lone
specimen of Catocala muliercula was in too poor condition to be photographed.)

Clemensia albataElaphria grata Hypoprepia fucosa

 Caenurgia chlorophaPtichodis herbarumCatocala epione

 Macaria multilineata Patalene olyzonariaDigrammia continuata
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