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Purpose 

Determine presence and density of Laricobius spp. and Sasajiscymnus tsugae at recovery sites.  

Recovery sampling can be done at the original release sites or well outside of older release sites 

(>5 years) as L. nigrinus is now dispersing far beyond the original release sites.  Recovery 

collections can begin one year after release.    

 

When 

1. Laricobius spp. adults: November to April  

Sasjiscymnus tsugae adults: April to June 

2. Laricobius spp. larvae: March to April 

 

Methods 

 

ADULTS 

Adults can be sampled from November to late April when temperatures are above 40°F (4°C) 

 

1. At the sampling site, locate the most heavily infested branches. 

2. Place the beat sheet below these branches and vigorously beat the branches. Telescoping 

walking sticks work well for beating.  Beat sheets 

http://www.bioquip.com/Search/DispProduct.asp?pid=2840C and aspirators 

http://www.bioquip.com/search/DispProduct.asp?pid=1135A are available from 

BioQuip. 

3. With an aspirator or paintbrush, collect predaceous beetles that fall onto the sheet. 

4. Place beetles in a vial for later identification. 

http://www.bioquip.com/Search/DispProduct.asp?pid=2840C
http://www.bioquip.com/search/DispProduct.asp?pid=1135A
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5. At the sample site use Data Form 1 or Survey123 app .  Survey123 should be 

activated while at the recovery site so it can obtain the site’s coordinates.  If no beetles 

are found at the site in the “Recovery Event Details” section fill out the information and 

in “Number of recovery trees” drop down box enter ‘0’.  This will be recorded in the 

database that no beetles were found during the recovery sampling but that an attempt to 

recover beetles was done.  Data entered into Survey123 in the field can be edited after 

returning to the lab since the identity of the Laricobius species found in the field may not 

be known until they are examined in the lab.  After the beetle species are confirmed, the 

Survey123 collection data can be edited with the correct species names and numbers.  If 

more than one Laricobius species or stages were collected, the details for that site can be 

copied to a new collection entry and the other Laricobius species can be entered.  If 

foliage is collected for larval detection at the site, this data can be added after the larvae 

have dropped (see next section).  After all of the collection data are complete including 

larval collections if done, they need to be ‘Sent’ to the HWA database.  Data sent in with 

Survey123 are automatically sent to the HWA database.  Do NOT enter the data sent in 

with Survey123 into the HWA database.  This will create duplicate records. 

6. If you are not using Survey123 then enter the recovery data entered in Data Form 1 into 

the HWA database http://hiro.ento.vt.edu/pdb/. 

 

Adult Identification: 

Sasjiscymnus tsugae are entirely black and 1/16” (1.6 mm) long and hairs on dorsum (back) 

are very fine and silvery white (Fig. 1).  This species is more likley collected from April to 

June. 

http://hiro.ento.vt.edu/pdb/
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Fig. 1.  Sasjiscymnus tsugae adult. 

 

Laricobius Identification: 

 

Fig.  2. Laricobius osakensis, male; L. osakensis, female; L. nigrinus; and L. rubidus. 
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Key to identify Laricobius spp. predators (Fig. 3): 

If L. osakensis was released at or near the recovery collection sites, adults should be examined 

carefully to determine if they are L. osakensis, L. nigrinus or L. rubidus. 

1.  Distinct posterior pronotal tooth present (Fig. 3)…………………………………...…...go to 2 

     No distinct posterior pronotal tooth (Fig. 4)…………..…………………...…….………go to 3 

  

                        Fig. 3.  L. nigrnus.                                           Fig. 4.  L. oskanensis, male. 

2. (1) Elytra entirely black………………………………………….L. nigrinus (2.6-2.9 mm long) 

          Elytra bicolor, mostly red-brown with black lateral margin……............…...L. rubidus or L.  

rubidus x L. nigrinus hybrid (2.3-2.8 mm long). Hybrids can only be identified through 

DNA analysis. 

3. (1) Elytra entirely black…..……………………...……….L. osakensis, male (2.9-3.3 mm long) 

          Elytra bicolor, mostly red-brown with black lateral margins…L. osakensis, female (2.9-3.3 

mm long) 

To better view the posterior pronotal teeth on live beetles break a small section of a 

plastic Petri dish into a piece about 1.5” x 1.5” (Fig. 6).  In a Petri dish (~3.5” in diameter) place 

the beetle with the dorsal side up (belly down) in the middle of the dish and carefully place the 

broken piece of Petri dish on the beetle.  This will keep the beetle from moving and extend its 

head.   

Send ALL recovered predators for identification to: 

Carrie Jubb, 216 Price Hall, Dept. of Entomology, Blacksburg, VA 24061 

Removing Laricobius adults from the population will NOT decrease the predator 

population and proper identification will ensure confidence in the recovering data. 

Tooth No distinct tooth 
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Fig. 5. Piece of plastic Petri dish and beetle held down by plastic. 

 

LARVAE 

 

When to Sample for Larvae (Laricobius spp. only) 

Sampling for larvae provides a better chance of detecting Laricobius species than beat 

sheeting.  Larval sampling should be done just before peak HWA egg production and at the 

end of Laricobius species oviposition.  Laricobius nigrinus and L. osakensis larvae likely 

occur at the same time but further research may indicate that they occur at different times.  

 

1. Larval Sampling Model 

Suggested 10-day sampling periods are presented in Fig. 6.  Locate your sample site in Fig. 6 

and the sample period denoted in the legend will be the optimal time to sample for L. 

nigrinus larvae.  An interactive map is available at the HWA data base website 

http://hiro.ento.vt.edu/pdb/ in the Maps and Charts section. 

 

 

 

 

 

 

beetle 

http://hiro.ento.vt.edu/pdb/
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Fig. 6.  Recommended 10-day sampling periods for 2020 for L. nigrinus larvae. 

 

2. Redbud 

Mausel et al. (2010) and more recent studies in the Blacksburg, VA area found that redbud, 

Cercis canadensis can be a good phenological indictor of when to sample for Laricobius 

larvae.  When redbud flowers just begin to turn purple and begin to open (Fig. 8), appears to 

be a good time to sample for Laricobius larvae.  

 

Mausel, D.L.; Salom, S.M.; Kok, L.T.; Davis, G.A. 2010. Establishment of the hemlock 

woolly adelgid predator, Laricobius nigrinus (Coleoptera: Derodontidae), in the eastern 

United States. Environ. Entomol. 39: 440-448 
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Fig. 7.  Sample for Laricobius larvae at the early bloom stage of redbud, Cercis canadensis. 

 

Foliage collection: 

1.   Using the Survey123 app  at the sampling site or Data Form 2 collect a total of 20-

30 of the most heavily HWA infested branches (0.7 to 1 m in length) per site from as many 

different trees as possible.  A minimum of 1,000 HWA should be collected per site.  

Survey123 should be activated while at the recovery site so it can obtain the site’s 

coordinates.  Do not “Send” the data until the end of the larval drop period described below. 

2.   Bring foliage to the lab. 

 

In the lab: 

1. Use Data Form 2. 

2. Cut the infested terminal branches no more than 10 in. (25 cm) long and keep in water. 

3. Cut Oasis Flora Foam blocks into 4.25 x 3.25 x 2.5 in. (11 x 8 x 6 cm) blocks (Fig. 9). 
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Fig. 8.  Oasis foam and Parafilm. 

4. Place the Oasis blocks in water for a minimum of 5 minutes. 

5. Manually stretch Parafilm M (4 in. wide) in two directions and wrap the blocks.  Plastic 

wrap (Saran Warp) can be used if Parafilm is not available. 

6. Count the total number of woolly HWA on all of the branches placed into a single 

bucket. This does not need to be done under a microscope. 

7. At least 1,000 HWA should go into the bucket or buckets per site. If you have less than 

1,000 HWA per bucket that is OK. 

8. Insert cut end of branch into flora foam blocks (Fig. 9). More than one bucket can be 

used per site.  
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Fig. 9.  Hemlock foliage in Oasis block and in bucket. 

9. Place Oasis and hemlock block into 5 gal. bucket with appropriate labeling. 

10. Keep the bucket in a cool room as close to outdoor temperature as possible or outside in a 

sheltered location. 

11. Inspect the bottom of the bucket for larvae every two or three days for 4–6 weeks (Fig. 10 

and 11). Check for ants in the buckets.  They will remove the larvae. If ants are found in 

the buckets, try to prevent them from entering.  Try putting Vaseline or sticky material 

around the outside of the bucket. 
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Fig. 10.  Larva that dropped from foliage into bottom of bucket. 

 

  

  

Fig. 11.  Laricobius nigrinus larvae (4th instar length = 2.7 – 3.2 mm), photos by Ellen Yerger. 

 

12. Pick up larvae with a wet paint brush (size 000). Put the larvae in a vial with 95 - 100% 

ethanol and hold them in a freezer for DNA analysis. 

13. You can use Data Form 2 to record the data or if you are using Survey123 you can locate 

the collection site you previously entered and update your data.  After the collection data 

are complete, they need to be ‘Sent’.  Data sent in with Survey123 are automatically sent 

to the HWA database.  Do NOT enter the data sent in with Survey123 into the HWA 

database.  This will create duplicate records.  If you are not using Survey123 then enter 

the recovery data into the HWA database http://hiro.ento.vt.edu/pdb/. 

Laricobius larva 

http://hiro.ento.vt.edu/pdb/
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14. Calculate the Laricobius to HWA ratio. 

For each site, divide the total number of Laricobius larvae found in the buckets by the 

total number of HWA put into the buckets for that site.  Multiple that number by 100 to 

get a percent.   

For example: three buckets were used for site Laurel Cr.  The total number of larvae 

found in the three buckets was 323.  The total number of HWA in the three buckets was 

1,930.  Therefore, the Laricobius : HWA ratio would be 16.7%.   

16.7% = (323 / 1,930) * 100 

This ratio can be used to compare the density of Laricobius to other sites and over 

different years.  While some of these larvae may be L. rubidus this ratio can still be a 

useful indication of predator density. 

 

 

ALL Larval samples should be sent in 95 – 100% ethanol to: 

Carrie Jubb, 216 Price Hall, Dept. of Entomology, Blacksburg, VA 24061 

 

 

Please email larval sampling data to: 

Carrie Jubb, Virginia Tech 

cjubb@vt.edu 
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Data Form 1.  Beat sheet adult recovery. 

State Location/Site 

Lead 

Surveyor 

# People 

surveying Date 

Latitude = 

north, 
use decimal 

degrees 

Longitude 

= west, 
use decimal 

degrees 

Time 

started 

Time 

ended 

# L. 

osakensis 

# L. 

nigrinus 

# L. 

rubidus

/hybrid 

# S. 

tsugae 
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Data Form 2.  Larval recovery. 

State Location/Site 

Lead 

Surveyor 

Bucket 

# 

Latitude = 

north, 
use decimal 

degrees 

Longitude = 

west, 
use decimal 

degrees 

Date 

collected 

Total number 

of HWA 

counted on 

branches 

placed in 

bucket 

Date larvae found 

in bucket 

# Larvae 

found in 

bucket 

Laricobius : 

HWA 

Ratio 

(Larvae / 

HWA) 

          

 

          

 

          

 

          

 

          

 

          

 

          

 

 


