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Hypothesis 

Goals 

We predicted that the Harlequin ladybird beetle (H. axyridis succinea) will decrease the 
abundance of soft brown scale (Coccus spp.) insects on the crown fern (A. coronans) 
through biological control.  
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Methodology 
 Duration of study:  
 January-May 2015  

 

•  Weekly counts of scale insect using hand counter, attempts using aspirator (Fig. 11) 
•  Addition of ladybird beetles to enclosure as acquired throughout the experiment (Fig. 9) 
•  String was tied to the frond to keep track of already assessed fronds (Fig. 10) 

Fig. 2.  Soft brown scale insect 

To assess the efficacy of the Harlequin ladybird beetle (H. axyridis succinea) as a 
biological control agent for the soft brown scale insect (Coccus spp.) on crown fern. 

Future Directions  
•  Supplement Harlequin ladybird beetles at a 

constant rate, instead of as harvested by 
volunteers 

•  Increase the abundance of ladybird beetles at the 
start of the experiment to the recommended 
100-2000/acre  (http://www.naturescontrol.com/mealybug.htmlindividuals) 

 
•  Encourage participation in Lost Ladybug Project 

to ID native species 

•  Lost Ladybug Project informs scientists 
and the public about the location of 
specific species of ladybugs 

•  The project explains how species of 
ladybugs are becoming less prevalent in 
areas where they were once heavily 
populated 

•  Helping document species within the 
Coccinellid complex  (Fig. 15) over time 
and space (Fig. 16) 

•  A contributor to this project must 
capture a picture and post or send it 
to the Lost Ladybug Project website 

•  Time, date, location, and habitat in which 
the lady was found should be noted 

Fig. 15. The ladybugs of Maine 
http://www.lostladybug.org/file_uploads/LadyBug-Maine6.pdf 

Prey/ Pest: Brown Scale Insect (Coccus spp.) 
Scale Insect Superfamily: Coccoidea 
 
Soft brown scale insect 

•  Organisms that grow 1-2mm large on leaves 

•  Disrupts photosynthesis in a wide variety of plants 
(e.g., field, house, ornamental, and greenhouse) 
through parasitism   

•  Females are usually immobile and males mature 
to develop wings 

•  Secretes honeydew which later molds on plant 

•  Produce waxy secretion/ covering for protection Fig. 9 Crown fern in netted enclosure Fig. 10. Harlequin ladybird beetle 
located on infected frond 

Fig. 8. Harlequin ladybird beetle being 
reared with a moist paper towel 
supplemented with honey Fig. 7. Harlequin ladybird beetle 

 

There are multiple methods in which pests, or nuisance species, can be removed from 
infected target plants. One approach is via biological control, which is when a living 
organism is used to control or manage a pest, parasite or other species. Biological 
control was applied during this experiment involving a fern, ladybird beetles and scale 
insect. Crown fern (Aglaomorpha coronans) located in the greenhouse on SUNY 
Plattsburgh campus is infected with scale insects. Fourteen of its fronds are 
contaminated with scale insects. This fern was exposed to the Harlequin ladybird 
beetle (Harmonia axyridis succinea) to test their merit as a biocontrol agent. The fern 
was place in a netted area with dimensions of 1.3m x 1.2m x 0.9m in the greenhouse 
at SUNY Plattsburgh. Population counts of scale insects were taken weekly and 
ladybird beetles were added as harvested from local homes. Results demonstrate that 
starting with week 1, the addition of predatory beetles resulted in a dramatic decline in 
pest scale insects. These predators are effective biological control agents for brown 
scale insects, but care must be taken as they are invasive species that have disrupted 
the native Coccinellid complex. 
 

•  Biological control occurs when a living organism is used to regulate or manage a 
parasite or other species. In this experiment, the Harlequin ladybird beetle (Harmonia 
axyridis succinea) was utilized to control the abundance of brown scale insects.  

•  The release of these predatory beetles provides a natural remedy for the removal of 
scale insects rather than the application of chemical herbicides.   

•  The Harlequin ladybird beetle was effective against aphids and was introduced from 
Asia to US to treat pests in greenhouses. 

•  Beetle was introduced to the northeast in 1994 and since then has been 
exploding in abundance having driven the native nine-spotted species and others to 
low levels via intraguild predation of larval stage (Cottrell and Yeargan 1998, Elliot 
et al. 1996). 

•  Harlequin ladybird beetle overwinters indoors in homes and carries parasite that 
infects other beetles (e.g., microsporidia)(Vilcinskas et al. 2013). It is immune to 
this parasite. 

•  AKA: Multicoloured Asian ladybird or 
Halloween ladybird 

•  Suspected morph in Ausable, NY: 
      (Harmonia axyridis succinea) (Figs. 7, 8, 17) 
 
•  Spots 0-22 count, Size ranges 6-8mm 

•  Developmental stages: egg (1wk), larva, pupa, 
adult (1mo) (Fig. 4) 

•  Colors are numerous (Figs. 5, 6) 
 

•  Flock into bright homes in winter, does not feed 

•  26 of 500 Coccinellids are exotics released for 
biocontrol (Losey et al. 2014) 

•  Outcompetes native two-spotted lady beetle 
(Adalia bipunctata), nine-spotted lady beetle (C. 
novemnotata), transverse lady beetle (C. 
transversalis), and convergent lady beetle 
(Hippodamia convergens) (Losey et al. 2014) 

•  78% foreign ladybugs in NY, dominated 
     by Harlequin ladybird beetle (Losey et al. 2014) 
 
•  22% native ladybugs, dominated by spotted 

ladybird beetle (Coleomegilla maculata) 

Figs. 1. A, B. Harlequin ladybird beetles, the biological control predator 

Fig .17. Harlequin ladybird beetle 
morph succinea  

•  Harlequin ladybird beetles were observed wandering around the 
enclosure until reaching an infected frond (Figs, 1A, 1B) 

•  Beetles resided on afflicted frond for long periods of time to feed 
 à Mealybug ladybird (Cryptolaemus montrouzieri) is efficient in 
 regulating a specific scale insect (Pulvinaria aurantii) on citrus 
 fruit leaves (Bozorg-Amirkalaee et al. 2015). 

 
•  Starting at week 1 abundance of scale insects declined rapidly  
      (Fig. 13) 

 à Galapagos Islands provides evidence of beneficial results 
 from  the biological control by Vedalia ladybird beetle (Rodolia 
 cardinalis). This analysis clarifies how ladybugs can be a crucial 
 stabilizer within an environment. (www.sciencedaily.com/releases/2010/04/100422164635.htm) 

 
•  Signs of predator satiation (Type 2 functional response) around week 

8 
 à Diet of ladybugs alters feeding behaviors and physiology 
 (USDOA, 2013)  
 à Depending on what the ladybird beetles were exposed to, 
 prior  to placement in the netted enclosure, could have 
 influenced their efficacy as biological control agents. 

Fig. 13.  Cumulative abundance of predatory Harlequin ladybird beetle and 
abundance of pest brown scale insect versus time 

Fig. 3. Anatomy of ladybird beetle 

Fig. 14. How to identify ladybugs 
http://www.lostladybug.org/file_uploads/FieldGuide.pdf 

 

http://www.thenaturalgardener.co.uk/soft_scale_insects.php 

A B 

Fig. 6. Common color morphs of Harlequin ladybird beetle     
http://www.harlequin-survey.org/recognition_and_distinction.htm# 

Fig. 11. Aspirator to remove ladybird beetles for scale enumeration 
(Note: method abandoned at high ladybird densities) 

Fig. 4. Harlequin ladybird larvae 

Methodology (cont.) 

Fig. 5. Color morphs of 
Harlequin ladybird beetle 
http://www.harlequin-survey.org/
recognition_and_distinction.htm# 

Fig. 12. Ladybird beetle  
consuming a pest 
http://www.gardeninsects.com/ 
ladybugs.asp 

Fig. 16. 2015 observations of ladybird beetles in Lost Ladybug Project 
http://www.discoverlife.org/mp/20m?kind=I_LB&la=36&lo=-108&r=.2&m_symbol_size=5 


