
Bark Beetle Population Responses to Harvest and Thin Treatments 
in Decline-Impacted Industrial Loblolly Pine Stands 

Abstract
Annual ly ,  bark beet les (Coleoptera:  Scolyt inae)  and 

Coleoptera:  Curcul ionidae)  cause extensive destruct ion in  
industr ia l  p ine p lantat ions in  the southeastern Uni ted 
States.   Elevated bark beet le populat ions induce st ress 
resul t ing in  degraded crown condi t ions and therefore,  
contr ibute to p ine morta l i t ies.   Stands character ized by pre-
d isposing factors of  decl ine appear to have greater  r isk and 
damage suscept ib i l i ty  to  bark beet le outbreaks.   Ef fect ive 
s i lv icu l tura l prescr ipt ions are needed to contro l  beet le 
populat ions in  order  to min imize economic loss.   However,  
consequences of  t reatments should be wel l -understood pr ior  
to  implementat ion.   This  s tudy was developed to quant i fy  
f luctuat ions in  pathogen-vector ing beet le populat ions as a 
response to harvest  and th inning d is turbances and the 
in terre latedness of  t rends among beet le species.  
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Introduct ion
Decl ine- impacted loblo l ly  p ine (Pinus taeda) s tands 

are character ized by weakened t rees and e levated 
morta l i ty  rates.   Implementat ion of  common s i lv icu l tura l
d is turbances,  a imed at  reducing densi ty ,  in  these decl in ing 
stands could resul t  in  an addi t ive response:  increased 
populat ion s izes of  destruct ive Scolyt inae.   Campbel l  e t  a l .  
(2008) repor ted h igher  numbers of  Scolyt inae (Coleoptera:  
Curcul ionidae)  fo l lowing a burn,  th in,  th in p lus burn,  and 
herbic ide p lus burn t reatment  when compared to untreated 
contro ls  in  longleaf  p ine (P.  palustr is )  s tands on the 
Coasta l  Pla in of  Alabama.  Fur ther ,  root- feeders are known 
to vector  decl ine-contr ibut ing pathogens (Eckhardt et  a l .  
2004).   Increased root- feeder populat ion s izes may a lso 
prompt increased pathogen-vector ing act iv i ty .

Resul ts:   Prel iminary Captures
Fol lowing insta l la t ion of  the f i f ty- four  p lots  in  March 2009,  s ix  to ten 

col lect ions have been conducted at  each of  the s i tes.   Table 1 prov ides a 
l is t  o f  common Scolyt inae & Curcul ionidae caught  to date.  

Methods
Study Si tes

Nine Forest  Heal th Moni tor ing (FHM) research p lots  
were establ ished on f ive industr ia l   lob lo l ly  p ine 
t imber lands in  centra l  regions of  Alabama and Georgia 
(Figure 1) .   Using th is  randomized complete b lock 
design capture t rends wi l l  be moni tored one year  pre-
and post- 1)  th in,  2)  c learcut ,  and 3)  contro l  t reatments.   

Discussion
• Knowledge of  bark beet le t rends and populat ion level  

responses to common s i lv icu l tura l  d is turbances proves 
v i ta l  to  forest  managers in  making management 
decis ions.

• Previous studies repor t  increased populat ions fo l lowing 
var ious s i lv icu l tura l  t reatments (Campbel l  e t  a l . ,  2008).  
However,  few studies have determined changes in  root-
feeding,  pathogen-vector ing beet les such as Hylastes
spp.  and weevi ls  (P.p ic ivorus and H.pales)  in  loblo l ly  
p ine stands.
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Pr ior  to t reatments,  crown condi t ions wi l l  be observed to provide 

ins ight  in to s tand heal th.   End of  growing season crown densi ty ,  d ieback,  
and fo l iar  t ransparency wi l l  be documented for  Pinus spp.  wi th in a 24 f t  
radius.

Beet le Col lect ions
Each FHM center  sub-plot  (Figure 2)  conta ins one p i t fa l l  (PIT) ,  panel  

(PAN),  and f l ight- in tercept  (FIT)  t rap (Figure 3) .   Traps are col lected and 
bai ted wi th 95% ethanol  and turpent ine b i -weekly.   Beet les caught  in  each 
t rap are then ident i f ied and enumerated.   

Figure 1.  Study s i te  locat ions.

L i t e ra tu re  C i t ed
C a m p b e l l  J W ,  H a n u l a J L ,  O u t c a l t K W .  2 0 0 8 .  E f f e c t s  o f  p r e s c r i b e d  f i r e  a n d  o t h e r  

p l a n t  c o m m u n i t y  r e s t o r a t i o n  t r e a t m e n t s  o n  t r e e  m o r t a l i t y ,  b a r k  b e e t l e s ,  a n d  
o t h e r  s a p r o x y l i c C o l e o p t e r a o f  l o n g l e a f  p i n e ,  P i n u s p a l u s t r i s M i l l . ,  o n  t h e  
C o a s t a l  P l a i n  o f  A l a b a m a .  F o r e s t  E c o l o g y  a n d  M g t .  2 5 4 :  1 3 4 - 1 4 4 .

E c k h a r d t L G ,  G o y e r R A ,  K l e p z i g K D ,  J o n e s  J P .  2 0 0 4 .  I n t e r a c t i o n s  o f              
H y l a s t e s s p e c i e s  ( C o l e o p t e r a :  S c o l y t i d a e )  w i t h  L e p t o g r a p h i u m
s p e c i e s  a s s o c a t i a t e d w i t h  l o b l o l l y  p i n e  d e c l i n e .                                         
F o r e s t  E n t o m o l o g y .  9 7 ( 2 ) :  4 6 8 - 4 7 4 .

F igure 3.  Trap types used to capture beet les.   
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Figure 2.  Plot  layout .   

Subplot

Species
Dendroctonus terebrans Xylosandrus crassiusculus
Ips avulsus Xylosandrus compactus
Ips grandicollis Xyleborus atratus
Hylastes porculus Xylosandrus germanus
Hylastes salebrosus Xylosandrus mutilatus
Hylastes tenuis Gnathotrichus materiarius
Pachylobius picivorus Monarthrum mali
Hylobius pales Orthotomicus caelatus
Pissodes nemorensis Dryoxylon onoharaensum
Xyleborinus saxesenii
Xyleborus pubescens

Table 1.  Ident i f ied captures   

Results:  Preliminary Captures (Continued)
Hylastes spp.
• H. porculus (Hpo),  H.  

sa lebrosus (Hs),  and H.  tenuis
(Ht)  i l lust rate a spr ing peak.  

• Hs appears to peak just  
fo l lowing a downturn in  Hpo
captures.

• Pit fa l ls  captured a greater  
proport ion of  Ht  than e i ther  Hs 
or  Hpo.
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• The capture rate of  Hylobius pales (Hp) appears to remain 
fa i r ly  constant ,  whereas Pachylobius pic ivor ius (Pp) 
captures general ly  increased wi th seasonal  temperature.

Others
• The capture rate of  Ips spp.  began to peak in  June.
• Black turpent ine captures have remained very low.
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