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ResearcH

Coccinellids, known as ladybugs, lady beetles, or ladybird 
beetles, are among the most common and easily recogniz-
able invertebrate components of almost every terrestrial 

ecosystem in the U.S. and Canada (Gordon 1985).  Their pest control 
services contribute significantly to the conservative estimate that 
the ecological benefits of various insect species save the U.S. $4.5 
billion annually (Losey and Vaughan 2006).  The early success of 
coccinellids as biological control agents has led to the introduction 
of a number of adventive species (Gordon 1985).  The introduced 
species are thought to have more frequent contact with human be-
ings, and they exhibit several other behaviors that are considered 
negative non-target effects (Huelsman et al. 2002).  These behaviors 
include biting humans, causing allergic reactions, overwintering in 
houses and other buildings, overwintering in beehives, and damaging 
produce from vineyards.  The introduced species Harmonia axyridis, 

the multicolored Asian lady beetle, is most frequently the culprit 
(Huelsman et al. 2002, Ratcliff 2002, Caron 1996, Koch 2003) 

While their tendency to bite humans is a subject that has seen 
little study in the scientific community, anecdotal reports of H. axy-
ridis bites are increasing in frequency and seem to warrant further 
investigation (Huelsman 2002). Kovach (2004) was the first to 
quantify the biting propensity of H. axyridis, but to date, there has 
been no attempt to determine why this species comprises almost all 
U.S. reports of human biting while there are over 400 other species 
of coccinellids (Gordon 1985) and Adalia bipunctata was reported 
to bite in a rigorous study conducted more than 50 years ago (Svilha 
1952).  In this study, we examine whether the preponderance of biting 
reports attributed to H. axyridis is due to the relative propensity of 
this species to bite in contrast with other species, or to the high level 
of exposure to humans resulting from overwintering behavior that 
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ABSTRACT: The tendency of aphidophagous coccinellids to bite humans is a subject that has seen very little study in the sci-
entific community.  With the introduction of adventive species, anecdotal reports of biting lady beetles have greatly increased 
in frequency and seemed to warrant further investigation.  Coccinellids of three native species [Coccinella novemnotata Herbst, 
Coccinella trifasciata L., and Adalia bipunctata (L.)] and the two most common introduced species [Harmonia axyridis (Pallas) and 
Coccinella septempunctata L.] were collected in the wild and reared separately in laboratory colonies.  In caged biting trials, 40 
individually marked coccinellids of a single species that were given either no source of food or water or aphids ad libitum were 
exposed to the experimenter’s hand and forearm and the movement, bite frequency, and severity with which they bit into the 
skin were recorded.  All species tested were shown to bite humans.  Feeding treatment did not have a significant effect on biting 
propensity or bite duration in most species. Large adventive species such as Coccinella septempunctata were distinguished by a 
lower propensity to bite than the smaller native species.  All species except H. axyridis and C. novemnotata exhibited a startling 
blood-feeding behavior that is not yet clearly understood and was heretofore undocumented in this family of beetles.  In two 
trials affording A. bipunctata and C. novemnotata adults a choice between cotton wicks soaked in cow blood or wicks soaked in 
water, both species preferred blood, with Adalia bipunctata preferring blood to a much greater extent.  Furthermore, survivor-
ship of hematophagic coccinellids was tested as well by monitoring the survival and weight change across individuals afforded 
the following five treatments: 21 aphids per day, 3 aphids per day, 3 aphids per day in addition to blood, blood only, and water 
only.  Coccinellids given 3 aphids per day exhibited very low mortality with only three dead individuals, while the treatment 
given the same number of aphids in addition to bovine blood exhibited a significant drop in survivorship very similar to that of 
the treatment given only blood.  This remarkable trend is likely a result of oxidative stress and other hardships involved with 
feeding on vertebrate blood.  Based on the level of mortality of coccinellids that overwinter within a building (the location of 
greatest exposure to humans) and their lack of adaption to human blood and tissue feeding, we predict that the currently rare 
behavior of biting humans should decline.
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causes this species to enter buildings. Finally, we examine a potential 
motive for the biting behavior by determining whether consumption 
of human tissue will increase fitness.

Materials and Methods
General Procedures.  The test organisms for this study included 

five coccinellid species:  the native species Coccinella novemnotata, 
Coccinella trifasciata, and Adalia bipunctata, and the two most com-
mon introduced species, Harmonia axyridis and Coccinella septem-
punctata.  C. trifasciata (the three-banded lady beetle or C3), A. 
bipunctata (the two-spotted lady beetle) and C. novemnotata (the 
nine-spotted lady beetle or C9) are relatively small (4 to 6 mm long) 
in comparison to the adventive species tested in these experiments.  
All C. trifasciata and A. bipunctata originated in Rochester, New York, 
while specimens of C. novemnotata originated in South Dakota and 
Oregon.

C. septempunctata (the seven-spotted lady beetle or C7) are 
relatively large predatory beetles averaging about 7 to 8 mm long.  
Specimens used in this experiment originated in Ithaca and Freeville, 
New York, as well as in Oregon.  H. axyridis (the Asian multicolored 
lady beetle) varies significantly in both size and coloration, averaging 
about 5 to 8mm.  Populations are distributed widely throughout the 
United States as a result of repeated introduction.  Specimens used 
for these experiments originated in Ithaca, Freeville, and Aurora, New 
York.  After being collected in the wild, all species were reared in the 
laboratory for multiple generations on the aphid species Acyrthosi-
phon pisum (Harris) and Myzus persicae (Sulzer).

Biting Experiment Procedures.  Each beetle was marked prior 
to the experiment with Testor paint.  A small, unique, brightly colored 
spot was painted on one or both elytra as a distinguishing feature.  
Beetles were then separated based on treatment group and given 
aphids ad libitum if in the provisioned treatment, or no source of 
food or water if in the starved treatment.  Behaviors were separated 
into seven different modalities, designated corresponding numbers, 
and recorded on a specifically designed data sheet.  Every beetle was 
given a number from 0-6 based on its behavior:  

0 = The beetle did not touch the experimenter.  
1 = The beetle simply walked on or touched the experimenter’s skin.
2 = The beetle stopped on and apparently “smelled” an area.
3 = The beetle administered a slight mandibular pinch.
4 = The beetle bit with significant force, nearly breaking the skin.
5 = The beetle delivered a bite that broke the skin.
6 = The beetle buried its head in the wound it created.

Each trial was conducted by placing 40 beetles of a particular 
species into a 12” by 12” Bioquip transparent mesh cage with the 
experimenter’s hand and forearm.  Beetles were allowed to roam 
freely for 35 minutes and the experimenter was tasked with record-
ing movement, bite frequency, and bite severity.  In order to maintain 
consistency, the same experimenter conducted all trials of the biting 
study.  The experimenter’s hands were left unwashed at least two 
hours prior to the beginning of the experiment.  All wounds obtained 
during these experiments were allowed however long was necessary 
for them to heal before another trial was conducted.

Based on the lack of a clear effect of the feeding treatment (see 
results section), fed and starved trials were combined within species 
and biting propensity and duration were compared across species 
chi-square and ANOVA respectively.

Blood-Feeding Experiment Procedures.  A. bipunctata and 

C. novemnotata could be maintained more easily in colonies in the 
laboratory and as a result of low numbers of H. axyridis, the blood-
feeding experiments were conducted on the aforementioned natives.  
Trials were conducted by placing 25 beetles of a single species in a 
Bioquip 12” by 12” transparent mesh cage with 4 cotton wicks soaked 
in bovine blood and 4 cotton wicks soaked in tap water.  Individual 
cotton wicks were placed in a Petri dish and distributed evenly within 
the observation cage.  Beetles were allowed to roam freely and their 
behavior was observed over the course of an hour and recorded us-
ing a digital camera.  The number of lady beetles that appeared to 
be feeding on each cotton wick during each 5-minute interval was 
recorded and analyzed with ANOVA.

Survivorship Experiment Procedures.  To ascertain a better 
understanding of the motives of coccinellids that bite humans, we 
conducted a survivorship experiment with C. septempunctata be-
cause H. axyridis was unavailable in sufficient numbers.  To conduct 
the analysis of survivorship, individual beetles were confined to 0.5 
oz. re-sealable transparent portion containers. Each treatment was 
given a specialized diet over the course of 21 days.  One treatment 
group was given 3 aphids once every 24 hours (determined to be 
just below the minimum number of aphids C. septempunctata can 
survive on in a currently unpublished study conducted by James 
Kopco and Dr. John Losey).  Another treatment was given 3 aphids 
and bovine blood ad libitum every 24 hours.  One treatment was 
allotted 20 aphids.  The two remaining treatments were given only 
blood or only water, respectively.  The blood treatment was reduced 
to only 9 beetles in comparison to the 10 in every other treatment 
due to an accidentally crushed specimen.

Treatments involving blood were conducted using a blood-soaked 
cotton wick placed inside an Eppendorf tube filled with bovine blood.  
Each Eppendorf tube was then placed into the small container with 
the individual beetle.  Cotton wicks were replaced every 24 hours in 
all relevant treatments.  Bovine blood was donated by a local butcher 
shop with sodium citrate selected as an anti-coagulant because of its 
reported low level of impact on invertebrates (Smith et. al. 1989).  
Treatments involving water were conducted using the same set-up 
as for blood.

Each individual cup was labeled and each beetle was weighed 
daily.  Egg oviposition was also recorded.  Deceased individuals were 
weighed a final time and subsequently removed from the treatment.   
All data was analyzed as an ANOVA.

Assessing the Probability of Human Contact.  To assess the 
probability of human contact, we assumed that the most intense 
contact would be from coccinellids inside buildings.  We utilized 
data from the Lost Ladybug Project (www.lostladybug.org) to deter-
mine the proportion comprised by each species of the total beetles 
reported as having been found inside a building up to 8 October 
2010. Building data was compared to other habitat types with a 
chi-square analysis.  

Results
All five species of coccinellids exhibited some propensity to bite 

the experimenter’s hand and or forearm (Fig. 1). There were no 
significant differences in biting propensity between any individual 
pair of species (all p values > 0.05).  H. axyridis were among the least 
inclined to bite in all trials, with only 2 out of 80 individuals (3%) 
biting.  A. bipunctata showed the highest propensity to bite, with 9 
out of 80 individuals (11%) biting.  The comparison between the 
biting propensity of these two extreme species (p = 0.056) was close 
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to significance at 0.05, but not particularly close to the Bonferroni 
adjusted level (0.05/10 = 0.005).  

Overall, indigenous species of coccinellids had a proportionally 
greater inclination to bite (8%) than the larger invasive species (5%), 
due in no small part to the native A. bipunctata’s high bite propensity 
and H. axyridis’ relatively low propensity.  However, this difference 
was not statistically significant (p = 0.409).

While the native coccinellids were more inclined to bite, it took 
them longer to break the skin than the larger invasive species.  No 
beetles of the native species C. novemnotata broke the experimenter’s 
skin when biting, while the introduced C. septempunctata consistently 
inflicted large and painful wounds with large welts forming only 
minutes after the conclusion of the trial.

Across all species, there was no significant difference between 
the propensity of fed (0.06) and starved (0.08) beetles to bite (p = 
0.43).  The only species exhibiting a statistically significant feeding 
treatment effect on biting propensity was A. bipunctata.  Of the 40 
A. bipunctata individuals that had been starved prior to the trial, 8 
exhibited biting behaviors, compared to only 1 of the 40 fed indi-
viduals.  The p value for a Fisher’s Exact Chi-Square test on this data 
is 0.029, which is less than 0.05 but greater than the comparison 
value adjusted for a post-priori Bonferroni (0.05/5 = 0.01) to protect 
against experimental error. When fed prior to the experiment, H. 
axyridis were disinclined to bite the experimenter for the entirety of 
the trial, compared to 2 starved individuals biting (p = 0.49). 

There was a great deal of variability in both biting propensity and 
how long each bite was sustained (Figs. 1 and 2), but no significant 

effect of species on biting duration (p = 0.68).  Biting duration was 
also not significantly affected overall by pre-trial feeding status (p 
= 0.50) or any interaction between species and feeding status (p = 
0.89).  Of the individual coccinellids that bit into the experimenter, 
some were inclined to continue biting for rather long stretches of 
time, with the bite duration of one C. novemnotata lasting 27 minutes.

For all treatment combinations except “Harmonia—Fed,” some-
thing resembling an aggregative feeding behavior was observed.  A 
bite from one beetle immediately elicited bites from other beetles in 
a localized area, with beetles appearing to feed on the experimenter 
in clusters.  This behavior seemed to be the most pronounced in A. 
bipunctata and C. septempunctata.

Fig. 1.  Effect of species and treatment on the biting propensity of various 
coccinellid species. 

Fig. 2.  Effect of species on duration of bites inflicted by coccinellids. 

Fig. 3.  Mean number of C. novemnotata and A. bipunctata attracted to 
cotton wicks soaked in bovine blood or water in 1 hour. 

Both native coccinellid species, A. bipunctata and C. novemnotata, 
exhibited a higher average occupancy rate on the blood-soaked cotton 
wicks than the water-soaked wicks (p = 0.04) (Fig. 3).  Consider-
ing the species separately, A. bipunctata showed a consistent and 
statistically significant preference for blood (p = 0.03; Fig. 3), while 
C. novemnotata exhibited greater variation and a numerical but not 
statistically significant preference for the blood-soaked cotton (p = 
0.47; Fig. 3).  Both species were more attracted to the blood-soaked 
cotton wicks during the beginning of the experiment than the end, 
with most beetles abandoning the blood wicks in the last 10 minutes 
of the trial.

Blood and aphid feeding treatments had a significant impact on 
coccinellid survival (p = 0.005).  Coccinellid beetles fed on a diet of 20 
aphids a day exhibited 0% mortality (Fig. 4) and were the only treat-
ment to produce eggs. Six beetles were observed ovipositing, while 
5 produced eggs consistently every other day.  The control group, 
given only water, exhibited the highest rate of mortality, with only 
half of the beetles surviving 14 days into the experiment. Based on 
contrasts, coccinellids from the two aphid treatments combined had 
significantly higher survival than those receiving the two combined 
blood treatments (p = 0.016) and the water control treatment (p = 
0.0004) (Fig. 4).  Coccinellids receiving the combined blood treat-
ments had numerically but not significantly higher survival than 
those that received the water control treatment (p = 0.096) (Fig. 4). 

Weight distribution showed a great deal of variation in all 
treatments, with the greatest variation exhibited in the 20-aphid 
treatment (Fig. 5).  Coccinellids fed only blood exhibited the great-
est overall decrease in weight, while the control group showed the 
least amount of variation.  Beetles fed only blood lost more weight 
on average than the control group.  

Of the 246 coccinellids listed as having been found inside a 
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building, 238 (97%) were Harmonia axyridis.  This is not a sampling 
artifact, because the 97% found in buildings is significantly higher (p 
< 0.0001) than the 67% that H. axyridis comprises across all habitats 
(7,971 of 11,845).

Discussion
Our goal was to determine why reports of coccinellids biting 

humans increased in frequency after the introduction H. axyridis 
(Huelsman et. al. 2002) and appear to be largely due to this spe-
cies.  Because of the greater size of these beetles in comparison to 
natives (Sasaji 1971 and Gordon 1985) and their associated larger 
mandibles, we hypothesized that this beetle would have the greatest 
ability or “means” to bite human beings.  Our results indicate the op-
posite.  In preliminary studies, all the coccinellid species used in the 
biting studies exhibited biting behavior when held against human 
skin for an extended period.  This indicates that all of these species 
have the means to bite humans under extreme duress.  The results 
of the caged biting trials were more variable, but starved H. axyridis 
showed only an average propensity to bite, while well-fed individuals 
were altogether disinclined to bite.

If other species have equal or greater “means” for biting humans, 
why does H. axyridis dominate biting reports?  It appears that the 
answer may lie in differential “opportunity” to bite.   H. axyridis may 
be more likely to bite humans because of their infamous proclivity 
to invade homes to escape inclement weather (Kidd et. al. 1995).  
Data provided by the Lost Ladybug Project shows that Harmonia 
axyridis comprises up to 97% of ladybeetles found inside buildings.  
Warmer temperatures in the home tend to keep these beetles active 
without a viable source of food or water (Huelsman et. al. 2002).  

While only 5% of starved H. axyridis were inclined to bite in this 
study, the massive aggregations of these beetles that are prone to 
invade homes would likely span the gamut of behaviors, with a few 
beetles inevitably biting humans.

It is important to note that our caged biting studies may not 
completely reflect actual biting tendencies for several reasons.  First, 
we confined the beetles in a cage of very low volume relative to a 
building.  This could make contact (either through sensing and ori-
enting to the human flesh or simply random movement) more likely.  
Second, the prey (author SR) washed his hands two hours before 
each trial.  While this provided consistency for the experiments, it 
may also have removed volatiles that would normally attract the 
coccinellids to a potential food source.  Finally, we starved the beetles 
for only 24 hours.  When coccinellids overwinter in a building, they 
may be indoors with very little food for up to five months and thus 
could experience much higher hunger levels than the beetles in our 
experiments.  It is worth noting that field-collected H. axyridis that 
may have experienced higher hunger levels over a period longer 
than a single day exhibited biting rates of 26%, which is substantially 
higher then we observed (Kovach 2004).

Even given these constraints, we feel that the primary factor driv-
ing the dominance of biting by H. axyridis is opportunity in the form 
of exposure to humans.  The final question we set out to address is 
the ultimate reason or “motive” for this behavior.  We assume that 
the beetles must receive some benefit, because annoying an organ-
ism so much larger than yourself would certainly seem to present 
some level of risk.  Since the prey in this case is a human, it seems 
plausible that H. axyridis may derive some nutritional benefit from 
human flesh or blood.

While this may seem unlikely for these insectivorous predators, 
they have recently been suspected of deriving nutrition from other 
unexpected sources.  The relatively new occurrence of H. axyridis 
presenting themselves as pests of fruit production is receiving greater 
attention as of late.  The presence of lady beetles in vineyards is not 
only a nuisance as a result of “ladybug taint” (the name given to the 
unpleasant flavor and aroma attributed to alkaloids present in lady-
beetle hemolymph), but also because of the beetle’s tendency to feed 
on grapes (Koch 2003), possibly as a method of acquiring water and 
essential salts or to supplement other nutritional needs not met by 
the beetle’s diet.  This fruit-feeding behavior has also been reported 
in C. septempunctata on pears and peaches and A. bipunctata on 
cherries and plums (Hodek and Honek 1996).  

However, deriving nutrition from human flesh or blood appears 
to be much more complex than digesting simple sugars from fruits.  
Specialist blood-feeders have a number of hardships to contend with 
when digesting blood.  Aside from its deficiency in B vitamins and 
its high water content, vertebrate blood is about 60% hemoglobin.  
Degradation of this abundant protein releases free iron ions and 
prosthetic heme groups (Hajdusek et al. 2008).  Heme intercalates 
into membranes, causing leakage of critical metabolites, and free 
iron ions are responsible for further oxidative stress, particularly 
exacerbating the process of lipid peroxidation.  Safe degradation of a 
blood meal is integral to consistent hematophagy and blood-feeding 
arthropods have evolved complex physiological capabilities, such 
as the ability to convert heme to biliverdin or hemozoin, a redox-
inactive aggregate, to deal with this burden (Oliveira et. al., 1994 and 
Dansa-Petreski et al. 1995).  Some blood-feeding arthropods utilize 
the protein ferritin as well as superoxide dismutase enzymes that 
bind to and catalyze reactions that render free iron ions innocuous 

Fig. 5.  Effect of aphid and blood diet treatments on the average propor-
tion of weight lost over 21 days.

Fig. 4.  Effect of aphid and blood diet treatments on mortality.  

D
ow

nloaded from
 https://academ

ic.oup.com
/ae/article/58/3/166/6649 by guest on 16 M

ay 2023



170  American Entomologist • Fall 2012

(Hajdusek et al., 2008. and Dansa-Petreski et. al. 1995).  
Without the physiological adaptations outlined above, which 

presumably take many generations to evolve, early adapters of hema-
tophagy would presumably lack the necessary mechanisms to subsist 
on and protect themselves from the primary constituents of their 
blood meal.  This could account for the similarity in trends between 
the blood-only treatment and the aphid treatment supplemented 
with blood.  The coccinellids in the blood treatment seemed to be 
handling their lack of solid food well until 6 days into the experiment, 
when they exhibited consistent mortality. The same trend was ob-
served in the beetles given blood in addition to aphids.  Coccinellids 
fed on vertebrate blood, whether supplemented with aphids or not, 
exhibited higher mortality than their non-hematophagic counter-
parts and showed similar variation in weight.  There was a great 
deal of variation in the weight distribution of the coccinellids fed 20 
aphids daily, but oviposition was the likely source of this trend.  The 
only beetles to lay eggs across all 5 treatments were in the 20-aphid 
treatment, and 5 of the beetles laid eggs every other day.  As might 
be expected, the least amount of variation in weight was shown in 
the water treatment.

This study provides conclusive proof that coccinellids of various 
species can and will bite humans.  In addition, we have documented 
hematophagy, a behavior previously undocumented in this family of 
beetles.  Not only were coccinellids willing to feed on blood outside 
of a prey organism’s body, they preferred it to water, which seems 
to indicate that they are hungry rather than thirsty.  In all species 
and treatments, fewer than 1/8 of the beetles were inclined to bite 
(except in the starved trial with A. bipunctata) and the vast major-
ity of individuals that were inclined to bite were in contact with the 
experimenter’s skin for longer than 10 minutes before biting.

These experiments collectively support the conclusion that lady 
beetles, while capable of phlebotomy and hematophagy, are unlikely 
to be evolving a novel behavior.  Vertebrate organisms are not likely 
to allow coccinellids the time necessary to bite them and acquire a 
blood meal.  Bites are painful and blood-feeding is inefficient, but 
even if these beetles were to evolve more efficacious phlebotomous 
tendencies, hematophagy would likely prove to be prohibitively diffi-
cult without major physiological changes in digestion, sequestration, 
and waste elimination.  In their current state, lady beetles cannot 
survive on or supplement their diet with vertebrate blood for any 
significant period of time.

In the long term, it seems plausible that there will be a steady 
decline in the level of building invasion behavior and the associated 
incidents of biting by H. axyridis.  This would happen if mortality 
levels for beetles overwintering inside buildings are higher than 
levels for beetles overwintering outside.  We suspect this may be the 
case because of higher than optimal temperatures and lack of food 
and prey indoors.  If differential mortality is coupled with heritable 
genetic plasticity for overwintering behavior, then home invasion 
and biting should steadily decline.
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