






Evaluating the Energetic Value of Lepidoptera Using Bomb 
Calorimetry

Abstract

relationships between caloric yield, body size, and wing presence, laboratory-reared Trichoplusia 
ni

specimens of Malacosoma americanum, Halysidota tessellaris, and Iridopsis sp. moths were 
M. americanum

laboratory. Adult H. tessellaris and Iridopsis sp. moths were wild-caught using an illuminated 

caloric yields of the various lepidopteran species, except between Ma. americanum and Iridopsis 
sp.
of similar prey quality, and that the removal of wings by bats may be unrelated to caloric yield. 

was likely too coarse of a method to capture subtle energetic differences among lepidopteran 

conducting prey quality studies by bomb calorimetry.

Introduction

and have been detected in the diets of 

Myotis 
septentrionalis and 
are lepidopteran specialists, with this prey 

of M. septentrionalis

also common in the diets of more generalist 
predators, including M. lucifugus, M. 

sodalis, and . Although 
M. lucifugus and M. sodalis may consume 
diverse diets, these species often rely on 

P. 
 opportunistically consumes soft-

bodied arthropods, including lepidopterans 

resource for insectivorous bats is thought 
to be a consequence of high digestive 









forms arthropods’ hard exoskeletons, is 

the ability to optimize digestion of arthropod 
prey due to specialized gastrointestinal 

M. 
septentrionalis, M. lucifugus, M. sodalis,
and , host chitinase-producing 

the breakdown of chitin, but does not allow 
it to be completely digested. As a result, 
insects with high chitin levels have low 

Corynorhinus
reject lepidopteran body parts such as the 

palatability, but is thought to be due to low 
digestibility of these chitin-rich structures 

or unpalatable structures from small prey 

moths are more digestible, it is not yet clear 
whether selection of larger moths affords a 

body size, and wing presence are poorly 

explore the relationships between caloric 
yield, body size, and wing presence by 

generated across large, small, winged, 
and wingless representatives of a model 

Trichoplusia ni

energetic value among species by using 
bomb calorimetry to combust Malacosoma 
americanum, Halysidota tessellaris, and 
Iridopsis sp.
overall viability of bomb calorimetry as a 

method of conducting prey quality studies.

Methods 
Malacosoma americanum tents and larvae 

with paper towels to absorb moisture and 

collected Prunus sp.
three-week rearing process, some tents were 
disposed of to maintain hygienic conditions. 
Pupae were subsequently removed from 
plastic housing and placed individually in 

freezer.

T. ni were reared communally 

T. ni were 
divided into large and small size classes 

removed from half of the moths in each size 
class. 

A cotton sheet was hung vertically and 









illuminated between approximately 

were collected in plastic diet cups and 

d. Although numerous taxa were 
collected, H. tessellaris and Iridopsis 
sp. were selected for combustion due to 
their ready abundance and conspicuous 

open, heat-resistant vials and dried 

until a coarse powder was attained. A Parr 

weight affects gross heat generated by bomb 
calorimetry, we combusted Ma. americanum 

this assessment of methods, a standard 
T. ni,

H. tessellaris, and Iridopsis sp. treatments. 

combusted was dependent upon the 
volume of processed lepidopteran material 
available for each treatment. All treatments 
were combusted according to instructions 
provided by the bomb calorimeter 
manufacturer.

treatment. A one-way analysis of variance 

between Ma. americanum sample weight 

Figure 1:



Species Size 
Class

Wings Sample 
Weight 

N

T. ni
T. ni
T. ni
T. ni
T. ni* -
Ma. americanum -
Ma. americanum -
Ma. americanum -
Ma. americanum -
H. tessellaris -
Iridopsis sp. - 4

Table 1:  
 














for differences between T. ni
test for potential differences in energetic 

Results
Malacosoma americanum was found to 

than Iridopsis sp.
although no additional differences were 
detected between pairwise comparisons 

were detected between any Ma. 
americanum

T. ni

Discussion

Ma. americanum weight classes suggests 
the gross heat generated by combustion 
is likely not affected by sample weight. 

studies reduce sample weights to conserve 
raw material and maximize the number of 
combustion reactions possible.

between any T. ni treatment, suggesting 
that the removal of lepidopteran wings 
by bats may be unrelated to caloric yield. 

accepted hypothesis that bats reject 
lepidopteran wings due to indigestibility 

between large and small T. ni indicates 
that caloric yield is independent of body 
size. However, Ma. americanum appears 

yield than Iridopsis sp., likely due to the 
larger body size of Ma. americanum
explanation is supported by previously 
published literature regarding the energy 

Figure 2:

  




Figure 3:














that the caloric yield of largemouth bass is 
directly related to body mass, with larger 
bass generally possessing greater energetic 
density.

prey may have comparatively less chitin than 
many insect orders, thus allowing predators 

affords a digestive advantage, the similarity 
in energetic value among study species may 
suggest that lepidopteran prey of various 
species and sizes is of similar prey quality. 
However, based on the inconsistency of our 
results regarding caloric yield and body size, 
we believe the lack of differences detected 
in this study indicates our technique is likely 
too coarse of a method to capture subtle 

orders will clarify the potential limitations 
of conducting prey quality studies by bomb 
calorimetry.
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