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BEETLES SAVE NEEDLES: 

Successful Biocontrol of Adelges 

tsugae 

in Northwestern North Carolina 

using Laricobius nigrinus. 







In Order to Solve Hemlock Adelgid Pest Problem :  
You must be properly trained!! 

ÅProper ID ƻŦ ǘƘŜ ǇŜǎǘ όŎƻƳŜǎ ƛƴ ƭŀǘŜǊΧύΦ 

ÅSpecifically trained field folks (10,000 hours). 

ÅB.S., M.S., Ph.D. in Biological Control/IPM 

ÅNeed real world experience!! 

Å/ŀƴΩǘ Ǉǳǘ ŀ ƎǊŜŜƴƘƻǊƴ όǎǘǳŘŜƴǘǎύ ƻǳǘ ǘƘŜǊŜ ŀƴŘ ŜȄǇŜŎǘ ǘƻ ǎŀǾŜ 
an ecosystem! 

Å If you are serious about saving an ecosystem, then call out the 
AVENGERS! Top people!! 

Å2/3 hemlock forest ON PRIVATE LAND. No resources for that. 

ÅwŜǎŜŀǊŎƘŜǊǎ ƴŜŜŘ ǘƻ ƭƛǎǘŜƴ ǘƻ ŦƛŜƭŘ ŦƻƭƪǎΧ Υ  ύ 



*Threshold for Hemlock Regrowth* 

ÅHemlocks get most of their sun in the WINTER 

ÅOnce a hemlock has less than 1/3 of its 
needles infested, it grows better than normal. 

ÅHemlocks in balance with HWA/predators 
grow better than hemlocks without HWA. 

ÅSturdier trees ς why are western hemlocks 1/3 
bigger than easterns?  Insects and some other 
factors. 



Keys to Success in Controlling Pests 

ÅProper identification of the pest is # 1! 

Å!ƭǘƘƻǳƎƘ I²! ƛǎ ƴŀǘƛǾŜ ǘƻ !ǎƛŀΧΦ 

ÅIt is also NATIVE to the Pacific Northwest! 

ÅUsed Farmscaping techniques in Forest ς they 
ǿƻǊƪŜŘΗ  aƻǊŜ ŎƻƴƛŦŜǊǎ ŀǊŜ ōŜǘǘŜǊΧ 

ÅForestscaping?  Replant hemlocks/other 
conifers/other trees. Native Biodiversity. 

 



Operational vs. Research 

Å Real time response-ninja! 

Å Goal ς save as many trees as 
quickly as possible 

Å Whatever worked initially 

Å Incorporate the latest 
development to help steer us in 
the right direction ASAP 

Å South dying FAST! Train folks. 

Å Publishing in Scientific Papers 
comes after we save trees. 

Å Statistics- 4 out of 5 times 
worked, then p=0.2; Journals 
reject this. 

 

Å No rush to save trees 

Å No input from field people back 
into system 

Å DƻƻŘ {ŎƛŜƴŎŜ ǘŀƪŜǎ ǘƛƳŜΧŘƛŘƴΩǘ 
have. DNA! 

Å Journals want statistics to show 
something works 19/20 times; 
p=0.05 ς ŘƻƴΩǘ ƎŜǘ ƛƴ ŀ ƴŀǘǳǊŀƭ 
system. 

Å Both Operational and Research 
were competing for the same pot 
ƻŦ ƳƻƴŜȅΧŀŘǾŜǊǎŀǊƛŀƭ ŘŜǎƛƎƴΤ ŀƴȅ 
suggestions for improvement 
were seen as threats. 



Success of HWA in E. North America is 
partly due to errors in identification! 

Prior to 2006:  
1) HWA native to Asia; 

2) No effective natural 
enemies; 

3) Hemlock forest doomed. 

Photo: M. McClure 



1992 American Nurseryman 

 

No effective natural enemies 

of HWA found in 42 sites 

visited in Seattle. 

 

April to September studiesé 

 

Lari active mid-October and 

DONE by April 

 

Totally missed most important 

winter predator ï Lari. 

 

This threw folks off track for 

10 years or more. 

 

ñIt ain't what you don't know 

that gets you into trouble. It's 

what you know for sure that 

just ain't so.ò Mark Twain 



2006 - Hemlock Woolly Adelgid is native to PNW! 
¢Ƙƛǎ ǿŀǎ ǘƘŜ ƎŀƳŜ ŎƘŀƴƎŜǊ ŦƻǊ ǳǎΧΦ 

Tsuga heterophylla 

range 

? 



Success of HWA in E. North America?? 
By 2006 we knew:  

1) HWA DNA native to Pacific 
Northwest!! Havill of FS. 

2) Effective natural enemies; 

3) 100s of naturally growing 
eastern and dozens of 
Carolina hemlocks in 
Seattle!!! WTH? 

Photo: M. McClure 



 



 



Progress with HWA Biocontrol 

1. Native winter predator Laricobius nigrinus 
established 80 miles in every direction from 
2003 Banner Elk/GGCC NC release sites. (F11 
generation)  (Hemlock regrowth over 15,000 
to 20,000+ square miles.) 

2. Scymnus coniferarum ς summer HWA 
predator discovered (2006). 

3. Ultraviolet-A light reveals predation activity 
and HWA status. 

 



Laricobius nigrinus 

Å Imported from Victoria B.C. to US 
in 1997  for study, approved for 
release by APHIS in 2000. 

ïWinter active predator! 

ïHost-specific to adelgids 

ïSynchronized with HWA  

ïHigh fecundity 

ïLong oviposition period  

ïSelective oviposition 

ïConsumes all HWA stages  

ïLong-lived (Oct.-May.) 

ïFemales 3 June or later 

2-3 mm in length 

Shining black 

Fine erect ashy hairs 

Striate elytra (10 rows-oval) 

11 segmented antennae (club 3) 

5-5-5 tarsal segmentation 

Photo: Courtesy of USFS 



Laricobius nigrinus studies in PNW 

ÅPan Pacific Entomologist 81(1/2): 
97-98 (2005); 2001: 47% HWA 
ƻǾƛǎŀŎǎ ΨŘƛǎǘǳǊōŜŘΩΤ нллнΥ нн҈ 
I²! ƻǾƛǎŀŎǎ ΨŘƛǎǘǳǊōŜŘΩ Ϫ ²t! 

ÅMarch 2005: David Mausel & I go 
to Seattle to study this beetle. 

Å600/1200 ovisacs have a Lari egg 
or larva in them (50%). 

Å94% (564) of the remaining 600 
ovisacs were eaten by predators 
(Lari); (47%). 

Å50% + 47% =97% predation rate. 

ÅHWA populations crashed. 

ÅMausel & Prof. Gara got the nearly 
the same rates in 2001. 

Photo: Courtesy of USFS 









Initial release of Laricobius nigrinus in NW NC. 

 

ÅDr. David Mausel, Virginia Tech, released 300 Lamb-lab-reared 
L. nigrinus adults on 31 Dec 2003 @ Hemlock Hill, Banner Elk 
& 150 adults Oct 2004 at Holloway Mountain.  These were 
ǘǿƻ ƻŦ 5ǊΦ aŀǳǎŜƭΩǎ нн ǊŜƭŜŀǎŜ ǎƛǘŜǎ ƻƴ ǘƘŜ Ŝŀǎǘ ŎƻŀǎǘΦ  5ǊΦ 
Luker was the NC state forestry liason for the NC releases. 
 

Dr. Gina Luker ς recovers 2 F1 Ln 16 Oct 2004 
along with Prof. Stewart Skeate. 



L. nigrinus Sampling: Beat Sheets 
 

ÅSampling started in 2004, 
the following fall post-
release  

 

ÅMid September - November 

 

ÅTwice per month (S = 12) 

 

Å  4 - 8 branches/release tree 

 

ÅRecorded the number of Ln 
found, tree #, weather, 
sampling time, date, etc. 







 



L. nigrinus Dispersal 
Mid-November 2006 ς 1 adult,  
main ridge of Hemlock Hill, 
300+ meters from the nearest 
release tree. 
 
March 2007  - 1 adult, 
600 meters from  nearest 
release tree. 
 
December 2007 - 2 adults , 
same area as above 
 
January 2008 ς 1 adult,  
800 meters from nearest 
release tree and on opposite 
site of open athletic field. 

Nov 06 

Mar/Dec07 

Jan 08 Ln 

N. Elk River Oct 07 



Dispersal in Banner Elk Area, 2010 
Beetles ½ mile from release site. 







From February 2008-2012, Grandfather Golf and Country Club released 13,000+ wild 
caught L. nigrinus from Seattle, Washington. 


