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INTRODUCTION
You notice that several

     trees in a particular
     pine plantation are
     declining, dying or
     dead. The above
     ground tree symptoms
     are thinning, sparse
     crowns with yellow,
     chlorotic needles. The
     few pines that are dead
     have many needles that
     are reddish-brown.
     These declining and
     dead pines are scattered
     throughout the stand.
     What forest pest could be causing such wrath on these once assumingly healthy pines?
     There are several forest pests that could possibly be causing these apparent symptoms.
     The most common ones that generally affect southern pine plantations in Alabama that
     will exemplify these symptomatic tree responses are southern pine beetle

(Dendroctonus frontalis), Ips engraver beetle (Ips spp.), black turpentine beetle
(Dendroctonus
terebrans), annosus
root rot (Spiniger
meineckellum),
littleleaf disease

                                                                                                                    (Phytophthora
cinnamomi), pitch
canker (Fusarium
subglutinans),
needle cast

                                                                                                                    (Hypoderma spp.
                                                                                                                    and Lophodermium

spp.), and pine
decline

                                                                                                                    (Leptographium
spp.).



     Certain forest pests affect pine plantations at different stages; for instance, the previous
     eight pests listed generally affect older, mature trees. If these pests are present under
     unusual circumstances, they are quite difficult to distinguish between each other. Pine
     pests like the reproduction (pales and pitch-eating) weevils, brown spot needle blight,

pine tip moths and pine webworm basically affect pines during their seedling and
     sapling stages. Still other forest pests that are quite distinguishable can affect older pines
     in plantations as well and they are fusiform rust, pine sawflies, woolly pine scale,

pine needle rust and southern pine coneworm. Once a pine has succumbed from a
     primary pest, secondary pests begin to attack the tree. These secondary pests such as the
     flatheaded borers, roundheaded borers and ambrosia beetles are normally attracted to
     pines recently attacked by southern pine bark beetles. Other unconventional factors like
     our natural environment still have an influence on the health of pines. Abiotic factors
     like devastating hurricanes, strong winds, salt sprays, a prescribed burn, a persistent
     drought, misapplied herbicides or logging damage can have detrimental effects on pine
     plantations. These conditions are also pests to trees.

     This guide can be used as a tool to assist forest professionals and concerned landowners
     alike in distinguishing the differences between these common forest pests of pine
     plantations. There is a step-by-step procedure with illustrations on identifying a particular
     forest pest to aid in the learning process.



PESTS OF YOUNG PINE PLANTATIONS

Reproduction Weevils – Pales Weevil (Hylobius pales), Pitch-eating Weevil
(Pachylobius picivorus)

Host: Loblolly pine, longleaf pine, shortleaf pine, slash pine, pond pine, sand pine, spruce
     pine

Adult: Similar in appearance, the pales and the pitch-eating weevils are both brown to
     black in color with yellowish-white speckled markings. Having a long snout with tiny
     chewing mouthparts on a small head, the adult weevil is approximately 1/4 to 1/3 inch
     long. The legs are rather long compared to most pine weevils and bark beetles. The
     damage to pine seedlings is generally done by the adult weevil.

University of Georgia and the USDA Forest Service, forestryimages.org



     Pupa and Larva: The pupa is creamy white
     and the size of the adult weevil. The larva
     is also the size of the adult weevil
     (1/4 to 1/3 inch long) with a white, legless
     body and an orange to amber colored head.
     The larva hatches from a small white egg
     that is usually laid in buried pine slash, in
     the roots of freshly cut pine stumps, or
     in severely damaged pine trees.

     Damage: The most visible symptom is the
     girdling of the seedling’s root collar below
     the ground line. There may be patches of
     bark removed (from feeding) anywhere on
     the stem and branches. Buds and needles
     may also be damaged. The adult weevil
     usually feeds at night and is basically
     inactive during day-light hours. Because of
     its unique feeding habits, the damage
    (the symptom) done by the adult weevil is
     more readily noticeable than the actual
     weevil (the sign) itself. Since the adult
     weevil overwinters in the soil and duff
     layer, damage to the seedling is usually
     not done during the winter months. The University of Georgia and the USDA Forest
     two feeding peaks for adults are during the        Service, forestryimages.org
     spring and early fall. Just a note, the larvae
     do not cause harm to the seedlings; they tend to feed on the roots of cut stumps.

     Control: The most practical and least expensive method is to postpone planting of a
     recently harvested site for 9 to 12 months. If a pine stand is harvested before June 1, then
     reforestation can be done that following winter. Adult weevils are attracted to the resin
     flow of recently cut or severely damaged pines. Delaying reforestation will allow aging
     of the stump and slash, thus reducing resin flow which will make the site less attractive to
     weevils.



                                                                                               Insecticides can be used to dip
                                                                                               roots, spray foliage or apply to
                                                                                               the soil at the base of the
                                                                                               seedling. The cut stump can also
                                                                                               be sprayed with an approved
                                                                                               insecticide. Do not combine
                                                                                               treatments within the same year
                                                                                               such as dip the roots in an
                                                                                               insecticide and apply a granular
                                                                                               insecticide to the soil.
                                                                                               Insecticides like Sevin or
                                                                                               Malathion are recommended for

  University of Georgia and the USDA Forest Service,   control.
       forestryimages.org

University of Georgia and the USDA Forest Service, forestryimages.org



     Brown Spot Needle Blight (Scirrhia acicola)

     Host: Mainly longleaf pine and sometimes Scotch pine but can under unusual
     circumstances affect slash pine, loblolly pine, white pines

     Fungus: The boat-shaped spores are produced in
     the yellow bands on the needles from early spring
     to late summer. These fungal yellow lesions can
     develop on secondary needles at any time, but are
     most commonly seen from May to October. On
     infected longleaf pine needles, the symptom is
     most noticeable in August and September.

University of Georgia and the USDA
                                                                                                        Forest Service, forestryimages.org

                                                                 Damage: Longleaf pines in the seedling or grass
                                                                 stage are most susceptible to brown spot needle
                                                                 blight. Infected needles will initially have grayish-
                                                                 green spots. These spots will soon turn to a straw-
                                                                 yellow color. In the later stage of infection, theses
                                                                 spots will become light brown with a chestnut-
                                                                 colored margin. Eventually, the needle tissue dies
                                                                 beyond and between the groups of lesions. The
       University of Georgia and the USDA   infected needles will finally have an overall

Forest Service, forestryimages.org           brown appearance with a green base, a mottled
                                                                 middle section and a
     brown apex, distinctively. These dead infected needles will
     defoliate causing a reduction in seedling growth. Very seldom
     will longleaf pines succumb to brown spot needle blight unless
     the seedlings experience several consecutive years of infection
     and defoliation.

     Control: For a longleaf pine plantation, the best method is to
     conduct a prescribed burn, preferably in the winter. This
     management activity will reduce or even eliminate the fungus
     while encouraging the seedlings to quickly grow out of the
     grass stage. For ornamental longleaf pine seedlings and for
     Scotch pines, a fungicide (such as Bravo, Maneb or Manzate) University of Georgia and
     can be used as an effective treatment.       The USDA Forest Service,
                                                                                                                               forestryimages.org



     Pine Tip Moths � Nantucket Pine Tip Moth (Rhyacionia frustrana)

     Host: Loblolly pine, shortleaf pine, slash pine, sand pine, spruce pine, pitch pine, pond
     pine, Virginia pine, Scotch pine but will not attack longleaf pine or white pines

     Adult: The Nantucket pine tip moth is gray with irregular patches of red, copper and gray
     bands on the wings. This relatively small moth approximately 1/4 inch long is rarely
     seen, not even during its active period from February to late fall. The moths emerge from
     infested branches anytime from February to March, and mate to start a new generation.

     Pupa and Larva: The brown pupae are approximately 1/4 inch long (the size of the adult
     moth) and exist in the infested branches. These insects overwinter as pupae. The larvae,
     however, cause the most damage to the pines. Approximately 3/8 inch long, the worm-
     like larvae are yellowish-white to light brown. The larvae initially feed on new growth
     until they bore into the shoot for additional food.

     Damage: The most
     recognizable damage
     is the browning and
     dying of infested
     shoots. A closer view
     will reveal resin beads
     and fine webbing on
     the branch tips. When
     infested shoots or
     buds are broken open,
     they will be hollow.
     The larvae or pupae
     may be observed at
     the bottom end of
     these hollowed shoots
     and buds, especially if
     the adult moths have
     emerged.



     Control: In most cases, pine saplings do not succumb to pine tip moth attack. The main
     damage occurs in the stems. There is visible dieback of shoots causing deformity of the
     stems resulting in stunted growth of the pine. In an infested pine plantation, a control
     method is generally not recommended (too impractical and not economically feasible).
     Pine saplings are most susceptible during the first 5 years before crown closure. Once the
     pines are more than 5 years old and taller than 12 feet, they are not very susceptible to
     attack.



     If a control method is recommended, the best one is to be proactive in the site preparation
     regime. Intensive site preparation can have a negative effect on controlling the pine tip
     moth’s population. Excessive herbaceous weed control eliminates the habitat of its
     natural predators. Reducing some of the management activities associated with site
     preparation can sustain the predators’ population, thus keeping the pine tip moth’s
     infestation to a minimum.

     Insecticides can be used to control pine tip moth. Most of the systemic insecticides for
     pine tip moth control are no longer available. Pounce, a contact insecticide, is still used
     today but timing of its application is very crucial in its effectiveness. There is a new
     systemic product called PTM by BASF that is currently being tested for practical use and
     economic feasibility. Sevin can also be used to control pine tip moth attack.



     Pine Webworm (Tetralopha robustella)

     Host: Longleaf pine, loblolly pine, slash pine, shortleaf pine, pitch pine, Virginia pine,
     white pines

     Adult: The adult moth is smoky gray with front wings dark gray to brown at the base and
     tips. The wingspan is approximately 1 inch long.

     Pupa and Larva: The larvae are approximately 3/4 inch long with a dark and light brown
     head and a light brown body with 4 darker stripes. The pupae are reddish-brown and
     approximately 1/2 inch long and generally exist in the soil from winter until they emerge
     in the spring as adults.

     Damage: The most
     recognizable damage
     on pines is the large
     mass of brown frass
     and coarse pellets
     entangled in a silken
     web created by the
     larvae. There are
     usually several
     larvae in this silken-
     webbed nest. The
     larvae feed within
     the nest, clipping off
     pine needles. Young
     pine saplings around
     1 to 3 years old are
     most susceptible, but
     older pines can
     occasionally be
     attacked by the pine
     webworm. Death of infested pines is very rare, but growth loss may occur.



     Control: In a pine plantation, a control method is generally not recommended. Natural
     enemies such as insect parasites will increase, reducing the pine webworms’ population.
     Hand picking the individual nests from infested pines can be an effective method.
     Insecticides like Sevin or Malathion can be used on high value pines.



PESTS OF PINE PLANTATIONS

     Fusiform Rust (Cronartium quercuum f. sp. Fusiforme)

     Host: Loblolly pine and slash pine are the most susceptible while longleaf pine is
     somewhat susceptible and shortleaf pine is least susceptible

     Alternate Host: Oak species

     Fungus: Orange-yellow blisters
     (spores) form on the surface of
     pine galls in the spring. Later
     during the spring season, these
     orange spores are produced on
     the undersurface of young oak
     leaves. By early summer, these
     visible orange spores produce
     brown, hair-like structures that
     will become a different spore
     type. This new spore type will
     eventually infect pines.



     Damage: The symptom most noticeable on pines is the actual gall located on an infected
     stem or branch. On older trees, the galls can appear somewhat depressed and canker-
     like. The infection generally starts on a branch and eventually spreads to the main stem.
     Sometimes, these infected branches and stems are killed beyond the point of the galls.
     The presence of pitch is often associated with rust galls due to insect infestation or pitch
     canker infection. In early spring, orange-yellow blisters are visible on the surface of rust
     galls. Infected pine seedlings may succumb to fusiform rust within 2 to 3 years. Older
     pines with severe infections on the main stem may break at the gall site.

     Control: The main control recommendation is to be proactive and plant genetically
     resistant pines. In a pine plantation, control is difficult. The removal of oak species in the
     vicinity can reduce the occurrence of fusiform rust, but this task is rather complicated. If
     there are just a few stem galls on a limited number of pines, then the infected stems can
     be pruned. For high value and ornamental pines, an approved fungicide like Bayleton can
     be applied to infected trees.



     Pine Sawflies � Blackheaded Pine Sawfly (Neodiprion excitans), Redheaded Pine
     Sawfly (Neodiprion lecontei), Loblolly Pine Sawfly (Neodiprion taedae linearis), Slash
     Pine Sawfly (Neodiprion merkeli), Sand Pine Sawfly (Neodiprion pratti), Spruce Pine
     Sawfly (Neodiprion warreni), Virginia Pine Sawfly (Neodiprion pratti pratti)

     Host: Loblolly pine, longleaf pine, pond pine, pitch pine, sand pine, shortleaf pine, slash
     pine, spruce pine, Virginia pine – depending on the pine sawfly species

     Adult: The adult is a wasp-like or a fly-like insect. Redheaded Pine Sawfly
     The adult emerges from a cocoon usually located in
     the litter layer or soil. The time of emergence
     depends on the particular sawfly species. The adults
     mate and the females lay their eggs in slits on pine
     needles.

     Pupa and Larva: The pupae are quite similar to the
     adults in size and encased in a brown papery
     cocoon. The larvae size varies anywhere from
     3/4 inch to 1 inch long having a similar appearance     University of Georgia and the USDA
     to a caterpillar. The larvae cause the most  Forest Service, forestryimages.org
     damage by feeding on the outermost parts of
     pine needles. Virginia Pine Sawfly

Blackheaded Pine Sawfly

University of Geogia and the USDA University of Georgia and the USDA Forest
               Forest Service, forestryimages.org                            Service, forestryimages.org

     Damage: There is some defoliation in the crown. Other needles may be partially or
     completely consumed giving a tufted-like appearance (shortened stubs on branches).
     Partially consumed needles will turn reddish-brown and have a straw-like presence.
     Colonies of sawfly larvae can be viewed on branches during certain times of the year.



Redheaded Pine Sawfly                                   Blackheaded Pine Sawfly

University of Georgia and the USDA
University of Georgia and the USDA Forest Service,                        Forest Service, forestryimages.org

      forestryimages.org
                                                                                                      Virginia Pine Sawfly

Loblolly Pine Sawfly

University of Georgia and the USDA Forest Service,
      forestryimages.org University of Georgia and the USDA

Forest Service, forestryimages.org

     Control: For a pine plantation, a control method is not usually recommended. Natural
     predators and climatic conditions will soon reduce the population. Trees seldom succumb
     to pine sawfly attacks. Insecticides such as Pounce, Sevin or Malathion can be used on
     ornamental pines and Christmas tree plantations.



     Woolly Pine Scale (Pseudophilippia quaintancii)

     Host:  Mainly eastern white pine and Scotch pine, but can also attack loblolly pine,
     longleaf pine, shortleaf pine, slash pine

     Adult: A very small insect, the female adult is approximately 1/16 inch long with a
     greenish-brown body covered with a thick layer of fleecy white wax.

     Pupa and Larva: Not known to have an official pupa or larva stage, the woolly pine scale
     does have an egg and an immature (crawler) stage. The different immature stages are
     better known as instars, often referring to the last instar stage as the pupa. Because of its
     size, the egg and immature woolly pine scale may be difficult to see with the naked eye.

     Damage: The most noticeable sign
     on infested pines is the masses of
     woolly white wax at the base of
     needles and on shoots. Sooty mold
     fungi are occasionally present,
     resulting in blacken needles and
     shoots. Woolly pine scale infestation
     can occur on one or on several pines.
     Death from this pest is rare unless it
     is accompanied by other stress
     factors. Severe attack, however, can
     cause branch dieback.

Photograph by Guy Jones

     Control: In a pine plantation, a control method is generally not recommended. Eventually,
     natural predators will prey on the woolly pine scale, keeping the population at low levels.
     Insecticides like Sevin or Malathion can be used on high value and ornamental pines.
     Horticultural oils can also be applied to infested areas on the tree. Any pesticide used
     must be applied during the “crawler” stage, from May to July in order to have any effect
     on the infestation.



Photograph by Guy Jones



     Pine Needle Rust (Coleosporium spp.)

     Host: All two and three needle southern pines

     Alternate Host: Various broad-leaved plants like
     golden rod, aster, sunflower, morning glory

     Fungus: The fungus overwinters in pine needles,
     emerging from the surface of these infected areas University of Georgia and the USDA Forest
     as papery white pustules in late spring or early Service, forestryimages.org
     summer. This is the time where the infection is
     most noticeable on pines. During the summer months, the pustules rupture and orange-
     yellow spores are blown to leaves of alternate hosts. By late summer, these spores appear
     on the leaves of these alternate hosts.

    Damage: Pine needle rust is a common
    disease, but generally innocuous, having very

                                                                            little impact on infected pines. Mainly a
                                                                            problem for aesthetic reasons, this fungus
                                                                            does not cause death to affected pines.

University of Georgia and the USDA
       Forest Service, forestryimages.org

     Control: In a pine plantation or an
     urban setting, a control method is
     generally not recommended. The
     removal of alternate hosts in the
     area of the pines can reduce the
     incidence of pine needle rust. For
     aesthetic purposes, a fungicide like
     Bayleton can be applied during late
     summer to fall on vulnerable pines
     as a control and preventative
     method.

University of Georgia and the USDA Forest Service,
                                                                                    forestryimages.org



     Southern Pine Coneworm (Dioryctria amatella)

     Host: Loblolly pine, longleaf pine, sand pine, shortleaf pine, slash pine, spruce pine

     Adult: The adult insect is a blackish-gray moth with dark grayish-brown front wings. On
     the front wings are white zigzag crossbands and patches. The hind wings are light
     grayish-brown. The wingspan of the adult moth is slightly longer than 1 inch.

     Pupa and Larva: The pupa is dark brown and approximately the size of the adult moth.
     The larva is approximately 3/4 inch long when mature and a combination of many colors.
     The larva’s body is a reddish-purple brown with an undersurface that is green.

     Damage: The
     larvae do the
     most damage
     by feeding in
     pine cones or
     in the inner
     bark of shoots,
     branches, and
     stems. The
     most noticeable
     symptom is the
     large pitch
     mass that can
     exceed 1 inch
     in diameter on
     infested
     branches and
     stems. This pitch mass is similar in appearance to pitch masses created by the black
     turpentine beetle. This mass is milky white with some redness and pinkness color.
     During the pupa stage of the insect, a tan case can generally be seen protruding from a
     pitch mass. Since an attack is commonly adjacent to a recent bark injury or fusiform rust
     gall, the pitch mass may be located at that particular site on the pine.

     Control: The best control method is to be proactive and avoid bark injury to trees. If
     southern pine coneworm infestation or fusiform rust gall infection is located on a branch,
     prune off that branch. For high value and ornamental pines, an insecticide such as
     Pounce can be applied to infested areas on the tree.



A
 S

TE
P-

B
Y-

ST
EP

 P
R

O
C

ED
U

R
E

TO
 A

ID
 IN

 D
IS

TI
N

G
U

IS
H

IN
G

 B
E

TW
EE

N
 C

O
M

M
O

N
 P

E
S

TS
 O

F 
P

IN
E

S
 T

H
A

T 
E

XE
M

P
LI

FY
S

IM
IL

A
R

 S
Y

M
P

TO
M

A
TI

C
 T

R
E

E
 R

E
S

P
O

N
S

E
S



N
O

TE
S 

R
EC

O
R

D
ED

 F
O

R
 T

H
IS

 P
IN

E 
ST

A
N

D
:

~ 
13

-y
ea

r o
ld

 p
la

nt
ed

 lo
bl

ol
ly

 p
in

e 
st

an
d 

in
 B

ar
bo

ur
 C

ou
nt

y

~ 
Pi

ne
 s

ta
nd

 o
n 

sa
nd

y,
 w

el
l-d

ra
in

ed
 s

oi
ls

~ 
An

 e
xi

st
in

g 
dr

ou
gh

t t
ha

t s
ta

rte
d 

in
 th

e 
sp

rin
g 

of
 2

00
6

~ 
N

ot
ic

e 
so

m
e 

de
ad

 p
in

es
 in

 J
an

ua
ry

, 2
00

7

~ 
Pi

ne
 s

ta
nd

 w
as

 th
in

ne
d 

ap
pr

ox
im

at
el

y 
6 

m
on

th
s 

ea
rli

er

~ 
N

o 
fu

ng
al

 tr
ea

tm
en

t (
bo

ra
x)

 w
as

 a
pp

lie
d 

to
 th

e 
st

um
ps

~ 
S

ym
pt

om
at

ic
 p

in
es

 h
av

e 
bo

th
 d

ea
d 

an
d 

gr
ee

n 
br

an
ch

es

~ 
Tr

ee
 s

ym
pt

om
s 

in
cl

ud
e 

ch
lo

ro
tic

to
 re

dd
is

h-
br

ow
n 

ne
ed

le
s

~ 
N

o 
no

tic
ea

bl
e 

pi
tc

h 
tu

be
s

~ 
N

o 
si

gn
 o

f a
ny

 c
on

ks
 in

 th
e 

du
ff 

la
ye

r o
f t

he
 s

oi
l

~ 
N

o 
pr

om
in

en
t d

is
ea

se
 c

irc
le

 -
sc

at
te

re
d 

de
ad

 p
in

es
 in

st
ea

d

PR
O

C
ED

U
R

E 
 P

R
EV

IE
W

:

~ 
W

hi
le

 v
ie

w
in

g 
th

e 
st

an
d 

in
 q

ue
st

io
n 

fo
r c

ha
ng

es
 in

 v
ig

or
,

ex
am

in
e 

an
 id

en
tif

ie
d 

“u
nh

ea
lth

y”
pi

ne

~ 
Ta

ke
 n

ot
e 

of
 a

ny
 u

nu
su

al
 p

hy
si

ca
l f

ea
tu

re
s 

th
at

 a
re

 v
is

ib
le

~ 
An

al
yz

e 
th

e 
so

il 
ty

pe
, t

he
 re

la
tiv

e 
to

po
gr

ap
hy

, t
he

 e
xi

st
in

g
ve

ge
ta

tio
n 

an
d 

th
e 

ac
tu

al
 lo

ca
tio

n 
(la

tit
ud

e)
 o

f t
he

 s
ta

nd

~ 
K

no
w

 th
e 

pa
st

 a
nd

 re
ce

nt
 m

an
ag

em
en

t a
ct

iv
iti

es
 a

nd
 th

e
ap

pr
ox

im
at

e 
da

te
s 

th
at

 th
ey

 w
er

e 
co

m
pl

et
ed

~ 
Ac

kn
ow

le
dg

e 
pa

st
 a

nd
 p

re
se

nt
 w

ea
th

er
 c

on
di

tio
ns

 o
r a

ny
ot

he
r a

dv
er

se
 a

bi
ot

ic
si

tu
at

io
n

~ 
A

no
th

er
 h

el
pf

ul
 to

ol
, r

et
rie

ve
 a

 c
or

e 
sa

m
pl

e 
to

 d
et

er
m

in
e

gr
ow

th
 ra

te
 d

ur
in

g 
th

e 
la

st
 fe

w
 y

ea
rs

~ 
If 

th
e 

pe
st

 is
 s

til
l u

nc
er

ta
in

, c
ut

 d
ow

n 
a 

sy
m

pt
om

at
ic

 p
in

e 
fo

r
cl

os
er

 e
xa

m
in

at
io

n



Pr
oc

ed
ur

e 
1:

~ 
D

o 
an

 o
ve

rv
ie

w
 o

f t
he

 e
nt

ire
 c

ut
 p

in
e

~ 
Ta

ke
 n

ot
e 

of
 a

ny
 u

nu
su

al
 p

hy
si

ca
l f

ea
tu

re
s

1.
 L

oo
k 

at
 th

e 
lo

w
er

, m
id

 a
nd

 u
pp

er
 b

ol
e 

fo
r

pa
st

 a
nd

 p
re

se
nt

 p
es

t d
am

ag
e

2.
 L

oc
at

e 
an

d 
do

cu
m

en
t a

ny
 s

ig
ns

 o
r

sy
m

pt
om

s 
de

te
ct

ed

3.
 L

oo
k 

at
 th

e 
cr

ow
n 

an
d 

vi
ew

 th
e 

st
em

s 
an

d

br
an

ch
es

 c
ar

ef
ul

ly

4.
 L

oc
at

e 
an

d 
do

cu
m

en
t a

ny
 s

ig
ns

 o
r

sy
m

pt
om

s 
de

te
ct

ed
 in

 th
es

e 
ar

ea
s

Th
is

 P
in

e 
St

an
d:

~ 
Th

er
e 

ar
e 

no
 n

ot
ic

ea
bl

e 
pi

tc
h 

tu
be

s 
in

 th
e 

lo
w

er
,

m
id

 o
r u

pp
er

 b
ol

e

~ 
Th

er
e 

ar
e 

no
 n

ot
ic

ea
bl

e 
ex

it 
ho

le
s 

in
 th

e 
lo

w
er

bo
le

~ 
Th

er
e 

ar
e 

pi
n-

si
ze

d 
ex

it 
ho

le
s 

in
 th

e 
up

pe
r b

ol
e

~ 
N

ee
dl

es
 o

n 
so

m
e 

br
an

ch
es

 in
 th

e 
up

pe
r c

ro
w

n 
ar

e
br

ow
n

~ 
S

om
e 

of
 th

e 
lo

w
er

 b
ra

nc
he

s 
an

d 
st

em
s 

st
ill 

ha
ve

gr
ee

n 
ne

ed
le

s



Th
is

 P
in

e 
St

an
d:

~ 
S

cr
ap

e 
ba

ck
 th

e 
ba

rk
 o

n 
th

e 
up

pe
r b

ol
e 

an
d

br
an

ch
es

 th
at

 c
on

ta
in

 th
e 

ex
it 

ho
le

s

~ 
Lo

ok
 fo

r s
ig

ns
 o

f t
he

 s
ou

th
er

n 
pi

ne
 b

ee
tle

, t
he

 Ip
s

en
gr

av
er

 b
ee

tle
 o

r t
he

 d
eo

da
r w

ee
vi

l  
(th

e 
in

se
ct

so
m

et
im

es
 a

ss
oc

ia
te

d 
w

ith
 p

itc
h 

ca
nk

er
)

~ 
Si

nc
e 

ne
w

 n
ee

dl
es

 o
n 

th
e 

lo
w

er
 b

ra
nc

he
s 

ar
e 

no
t

gr
ay

is
h-

br
ow

n,
 th

e 
pe

st
 is

 n
ot

 li
ke

ly
 to

 b
e 

ne
ed

le
ca

stPr
oc

ed
ur

e 
2:

~ 
E

xa
m

in
e 

m
or

e 
in

te
ns

el
y 

th
e 

ar
ea

 o
f t

he
 tr

ee
 th

at
illu

st
ra

te
 n

ot
ic

ea
bl

e 
sy

m
pt

om
s

~ 
S

cr
ap

e 
ba

ck
 th

e 
ba

rk
 in

 s
ym

pt
om

at
ic

 a
re

as
 o

f t
he

tre
e

~ 
C

ut
 a

 fe
w

 o
f t

he
 s

ym
pt

om
at

ic
 s

te
m

s 
fo

r c
lo

se
r

ex
am

in
at

io
n

~ 
St

ar
t e

lim
in

at
in

g 
so

m
e 

pr
ev

io
us

ly
 s

ug
ge

st
ed

 p
es

ts

~ 
D

oc
um

en
t f

in
di

ng
s



Pr
oc

ed
ur

e 
3:

~ 
C

on
tin

ue
 to

 e
xa

m
in

e 
th

e 
tre

e 
sy

m
pt

om
s

~ 
Tr

y 
to

 id
en

tif
y 

an
y 

av
ai

la
bl

e 
si

gn
s

~ 
D

oc
um

en
t f

in
di

ng
s

~ 
C

on
tin

ue
 to

 e
lim

in
at

e 
pr

ev
io

us
ly

 s
ug

ge
st

ed
pe

st
s

Th
is

 P
in

e 
St

an
d:

~ 
Th

er
e 

ar
e 

sm
al

l H
 a

nd
 Y

 g
al

le
rie

s 
pr

es
en

t
un

de
r t

he
 b

ar
k 

in
 th

e 
ar

ea
 o

f t
he

 e
xi

t h
ol

es

~ 
Th

er
e 

is
 a

 b
lu

e 
st

ai
n 

fu
ng

us
 p

re
se

nt
 u

nd
er

 th
e

ba
rk

 in
 th

e 
ar

ea
 o

f t
he

 e
xi

t h
ol

es

~ 
Th

er
e 

ar
e 

no
 b

le
ed

in
g 

or
 re

si
no

us
 c

an
ke

rs
lo

ca
te

d 
on

 th
e 

m
ai

n 
tru

nk
, l

ar
ge

 b
ra

nc
he

s 
or

te
rm

in
al

 s
te

m
s

~ 
Th

er
e 

is
 n

o 
de

fin
ite

 d
ie

ba
ck

 o
f t

he
 b

ra
nc

he
s

~ 
Th

e 
di

se
as

e 
pi

tc
h 

ca
nk

er
 is

 e
lim

in
at

ed



Pr
oc

ed
ur

e 
4:

~ 
Lo

ok
 a

t s
oi

l c
ha

ra
ct

er
is

tic
s 

an
d 

to
po

gr
ap

hy

~ 
K

no
w

 th
e 

m
an

ag
em

en
t h

is
to

ry
 o

f t
he

 s
ta

nd

~ 
C

on
tin

ue
 to

 e
lim

in
at

e 
pr

ev
io

us
ly

 s
ug

ge
st

ed
 p

es
ts

Th
is

 P
in

e 
St

an
d:

~ 
Th

e 
so

il 
ty

pe
 is

 a
 w

el
l-d

ra
in

ed
, s

an
dy

 s
oi

l

~ 
Th

e 
st

an
d 

w
as

 th
in

ne
d 

in
 m

id
-s

um
m

er
, 6

m
on

th
s 

pr
io

r t
o 

th
is

 d
at

e

~ 
N

o 
fu

ng
al

 (b
or

ax
) t

re
at

m
en

t w
as

 a
pp

lie
d 

to
 th

e
st

um
p

~ 
Th

er
e 

ar
e 

no
 c

on
ks

 in
 th

e 
du

ff 
la

ye
r

~ 
Li

ttl
el

ea
fd

is
ea

se
 is

 e
lim

in
at

ed
 b

ec
au

se
 o

f t
he

sa
nd

y 
so

il 
ty

pe

~ 
An

no
su

s
ro

ot
 ro

t i
s 

el
im

in
at

ed
 b

ec
au

se
 o

f t
he

da
te

 o
f t

he
 a

ct
ua

l t
hi

nn
in

g



Pr
oc

ed
ur

e 
5:

~ 
Ex

am
in

e 
th

e 
pr

im
ar

y 
an

d 
fin

e 
fe

ed
er

 ro
ot

s 
fo

r s
ig

ns

~ 
Lo

ok
 fo

r b
or

in
g 

an
d 

ex
it 

ho
le

s,
 b

le
ed

in
g 

an
d 

re
si

no
us

ca
nk

er
s 

or
 b

lu
e 

st
ai

n 
fu

ng
us

 in
 th

e 
ro

ot
s

~ 
Ta

ke
 n

ot
e 

of
 th

e 
co

nd
iti

on
 o

f t
he

 ro
ot

s 
–

de
ca

ye
d,

de
te

rio
ra

te
d 

or
 h

ea
lth

y

~ 
M

ak
e 

a 
fin

al
 c

on
cl

us
io

n 
on

 th
e 

id
en

tif
ie

d 
pe

st

~ 
If 

ne
ce

ss
ar

y 
to

 c
on

fir
m

 th
e 

pe
st

 id
en

tif
ie

d,
 ta

ke
 ro

ot
sa

m
pl

es
 fo

r a
na

ly
si

s

Th
is

 P
in

e 
St

an
d:

~ 
Th

er
e 

ar
e 

no
 n

ot
ic

ea
bl

e 
bo

rin
g 

or
 e

xi
t h

ol
es

 in
 th

e 
ro

ot
s

~ 
Th

er
e 

ar
e 

no
 n

ot
ic

ea
bl

e 
re

si
n-

so
ak

ed
 ro

ot
s

~ 
Th

er
e 

ar
e 

no
 s

ig
ns

 o
f b

lu
e 

st
ai

n 
fu

ng
us

 in
 th

e 
ro

ot
s

~ 
Th

e 
ro

ot
s 

do
 n

ot
 a

pp
ea

r t
o 

be
 d

ec
ay

ed
 o

r d
et

er
io

ra
te

d

~ 
Th

e 
di

se
as

e 
co

m
pl

ex
 p

in
e 

de
cl

in
e 

is
 e

lim
in

at
ed

~ 
S

ig
ns

 a
nd

 S
ym

pt
om

s:
 n

o 
pi

tc
h 

tu
be

s,
 e

xi
t h

ol
es

 a
nd

bl
ue

 s
ta

in
 fu

ng
us

 in
 th

e 
up

pe
r b

ol
e,

 b
ro

w
n 

ne
ed

le
s 

on
 th

e
up

pe
r b

ra
nc

he
s 

an
d 

ap
pa

re
nt

ly
 h

ea
lth

y 
ro

ot
s

~ 
Fi

na
l c

on
cl

us
io

n:
 th

e 
pe

st
 is

 Ip
s

en
gr

av
er

 b
ee

tle
in

fe
st

at
io

n 
w

ith
 s

om
e 

da
m

ag
e 

fro
m

 th
e 

de
od

ar
 w

ee
vi

l

~ 
R

es
id

ua
l p

in
es

 w
er

e 
st

re
ss

ed
 fr

om
 w

in
d 

da
m

ag
e,

 re
ce

nt
th

in
ni

ng
 a

nd
 a

n 
ex

te
nd

ed
 d

ro
ug

ht



FO
R

ES
T 

PI
N

E 
PE

ST

FA
C

T 
SH

EE
TS



SO
U

TH
ER

N
 P

IN
E 

B
A

R
K

 B
EE

TL
ES

~ 
Th

is
 p

ic
tu

re
 il

lu
st

ra
te

s 
th

e 
3 

m
ai

n 
so

ut
he

rn
 p

in
e 

ba
rk

 b
ee

tle
sp

ec
ie

s 
(Ip

s
en

gr
av

er
 b

ee
tle

, s
ou

th
er

n 
pi

ne
 b

ee
tle

 a
nd

 b
la

ck
tu

rp
en

tin
e 

be
et

le
), 

th
ei

r g
al

le
ry

 p
at

te
rn

s 
an

d 
th

ei
r g

en
er

al
 a

tta
ck

lo
ca

tio
n 

on
 th

e 
pi

ne
 tr

ee

~ 
Th

er
e 

ar
e 

3 
di

st
in

ct
 s

pe
ci

es
 o

f t
he

 Ip
s

en
gr

av
er

 b
ee

tle
:I

ps
av

ul
su

s
(s

m
al

l I
ps

or
 4

-s
pi

ne
d 

Ip
s)

,I
ps

gr
an

di
co

llis
(5

-s
pi

ne
d 

Ip
s)

an
d

Ip
s

ca
llig

ra
ph

us
(6

-s
pi

ne
d 

Ip
s)

~ 
Th

e 
ad

ul
t I

ps
be

et
le

 is
 re

dd
is

h-
br

ow
n 

to
 b

la
ck

 w
ith

 a
 s

co
op

ed
ou

t, 
sp

in
ed

po
st

er
io

r a
nd

 ra
ng

es
 fr

om
 1

/1
6 

to
 1

/4
 in

ch
 lo

ng
de

pe
nd

in
g 

on
 th

e 
sp

ec
ie

s:
Ip

s
av

ul
su

s
is

 1
/1

6 
in

ch
 lo

ng
,I

ps
gr

an
di

co
llis

is
 1

/8
 in

ch
 lo

ng
, a

nd
 th

e
Ip

s
ca

llig
ra

ph
us

is
 1

/4
 in

ch
lo

ng

~ 
D

ep
en

di
ng

 o
n 

th
e 

sp
ec

ie
s,

 th
e 

ad
ul

t I
ps

be
et

le
 w

ill 
at

ta
ck

 c
er

ta
in

ar
ea

s 
on

 th
e 

pi
ne

: t
he

 4
-a

nd
 5

-s
pi

ne
d 

Ip
s

w
ill 

at
ta

ck
 th

e 
up

pe
r

bo
le

 w
hi

le
 th

e 
6-

sp
in

ed
 Ip

s
w

ill 
at

ta
ck

 fr
om

 4
 fe

et
 a

bo
ve

 g
ro

un
d 

to
th

e 
up

pe
r b

ol
e,

 a
ll 

cr
ea

tin
g 

Y-
an

d 
H

-s
ha

pe
d 

ga
lle

rie
s

~ 
Th

e 
so

ut
he

rn
 p

in
e 

be
et

le
(D

en
dr

oc
to

nu
s

fro
nt

al
is

)i
s 

re
dd

is
h-

br
ow

n 
to

 b
la

ck
 a

nd
 a

pp
ro

xi
m

at
el

y 
1/

8 
in

ch
 lo

ng
 w

ith
 a

 ro
un

d
po

st
er

io
r

~ 
Th

e 
ad

ul
t s

ou
th

er
n 

pi
ne

 b
ee

tle
 g

en
er

al
ly

 a
tta

ck
s 

th
e 

tre
e 

bo
le

fro
m

 4
 to

 3
0 

fe
et

 a
bo

ve
 g

ro
un

d 
cr

ea
tin

g 
S-

sh
ap

ed
 g

al
le

rie
s

~ 
Th

e 
bl

ac
k 

tu
rp

en
tin

e 
be

et
le

(D
en

dr
oc

to
nu

s
te

re
br

an
s)

is
 d

ar
k

br
ow

n 
to

 b
la

ck
 a

nd
 a

pp
ro

xi
m

at
el

y 
5/

16
 in

ch
 lo

ng
 w

ith
 a

 ro
un

d
po

st
er

io
r

~ 
Th

e 
ad

ul
t b

la
ck

 tu
rp

en
tin

e 
be

et
le

 g
en

er
al

ly
 a

tta
ck

s 
th

e 
tre

e 
bo

le
fro

m
 g

ro
un

d 
le

ve
l t

o 
6 

fe
et

 h
ig

h 
w

ith
 n

o 
ga

lle
ry

 p
at

te
rn

P
ai

nt
in

g 
by

 R
ic

ha
rd

 K
le

if
ot

h
So

ut
he

rn
 F

or
es

t 
R

es
ea

rc
h 

In
st

it
ut

e



So
ut

he
rn

 P
in

e 
B

ee
tle

-D
en

dr
oc

to
nu

s
fr

on
ta

lis
~ 

A
tta

ck
 th

e 
up

pe
r t

o 
th

e 
lo

w
er

 b
ol

e 
of

 th
e 

tre
e,

 a
pp

ro
xi

m
at

el
y 

4 
fe

et
ab

ov
e 

th
e 

gr
ou

nd

~ 
Lo

bl
ol

ly
 a

nd
 s

ho
rtl

ea
f p

in
es

 a
re

 m
os

t s
us

ce
pt

ib
le

 to
 a

tta
ck

~ 
S

ym
pt

om
: g

ra
du

al
 fo

lia
r d

is
co

lo
ra

tio
n 

(fr
om

 g
re

en
 to

 y
el

lo
w

 to
re

dd
is

h-
br

ow
n 

to
 b

ro
w

n)

~ 
S

ym
pt

om
: r

ed
di

sh
 b

or
in

g 
du

st
 in

 b
ar

k 
cr

ev
ic

es
 a

nd
 a

ro
un

d 
th

e
ba

se
 o

f t
he

 p
in

e 
tre

e

~ 
S

ym
pt

om
: w

hi
tis

h 
pi

tc
h 

tu
be

s 
ab

ou
t t

he
 s

iz
e 

of
 a

 d
im

e 
in

 b
ar

k
cr

ev
ic

es
 o

n 
th

e 
bo

le

~ 
S

ig
n:

 s
m

al
l, 

re
dd

is
h-

br
ow

n 
to

 b
la

ck
 b

ee
tle

 a
pp

ro
xi

m
at

el
y 

1/
8 

in
ch

lo
ng

 w
ith

 a
 ro

un
d 

po
st

er
io

r

~ 
A

du
lt 

be
et

le
 w

ill
 c

re
at

e 
S

-s
ha

pe
d 

ga
lle

rie
s 

un
de

r t
he

 b
ar

k

~ 
A

du
lt 

be
et

le
 w

ill
 v

ec
to

r a
 b

lu
e 

st
ai

n 
fu

ng
us

 th
at

 w
ill

 c
au

se
 a

re
as

 o
n

th
e 

w
oo

d 
to

 tu
rn

 b
lu

is
h-

bl
ac

k

~ 
S

ym
pt

om
: a

 g
ro

up
 o

f p
in

es
 d

ea
d 

or
 d

yi
ng

 w
ith

 n
ei

gh
bo

rin
g 

pi
ne

s
un

de
r a

tta
ck

~ 
M

or
ta

lit
y 

oc
cu

rs
 q

ui
ck

ly
, u

su
al

ly
 4

 to
 8

 w
ee

ks
 a

fte
r n

ot
ic

ea
bl

e
sy

m
pt

om
s



C
on

tr
ol

:

~ 
M

ai
nt

ai
n 

tre
e 

vi
go

r a
nd

 h
ea

lth

~ 
A

vo
id

 m
ec

ha
ni

ca
l i

nj
ur

ie
s 

to
 re

si
du

al
 p

in
es

~ 
Fo

r a
 p

in
e 

pl
an

ta
tio

n,
 c

ut
/s

al
va

ge
 in

fe
st

ed
 tr

ee
s 

an
d

a 
bu

ffe
r o

f h
ea

lth
y 

on
es

 to
 p

re
ve

nt
 s

pr
ea

d

~ 
Fo

r h
ig

h 
va

lu
e 

an
d 

or
na

m
en

ta
l p

in
es

, s
pr

ay
 re

ce
nt

ly
in

fe
st

ed
 p

in
es

 w
ith

 a
n 

in
se

ct
ic

id
e 

lik
e 

O
ny

x,
 A

st
ro

or
D

ra
gn

et

~ 
A

s 
a 

pr
ev

en
ta

tiv
e 

m
et

ho
d,

 s
pr

ay
 n

ei
gh

bo
rin

g
un

in
fe

st
ed

or
 h

ig
h-

ris
k 

pi
ne

s 
w

ith
 a

n 
in

se
ct

ic
id

e 
lik

e
O

ny
x,

 A
st

ro
or

 D
ra

gn
et

U
ni

ve
rs

ity
 o

f G
eo

rg
ia

 a
nd

 th
e 

U
SD

A 
Fo

re
st

 S
er

vi
ce

, f
or

es
try

im
ag

es
.o

rg



Ip
s 

En
gr

av
er

 B
ee

tle
-I

ps
 s

pp
. (

av
ul

su
s,

 g
ra

nd
ic

ol
lis

, c
al

lig
ra

ph
us

)
~ 

D
ep

en
di

ng
 o

n 
th

e 
sp

ec
ie

s,
 Ip

s 
w

ill
 in

fe
st

 d
iff

er
en

t a
re

as
 in

 th
e 

up
pe

r b
ol

e 
of

 th
e 

tre
e

~ 
Th

e 
sm

al
l I

ps
(a

vu
ls

us
)a

nd
 th

e 
5-

sp
in

ed
 Ip

s
(g

ra
nd

ic
ol

lis
)i

nf
es

t t
he

 v
er

y 
to

p 
po

rti
on

 o
f a

 p
in

e

~ 
Th

e 
la

rg
er

, 6
-s

pi
ne

d 
Ip

s
(c

al
lig

ra
ph

us
)w

ill
 in

fe
st

 th
e 

lo
w

er
 to

 th
e 

up
pe

r b
ol

e 
on

 a
 p

in
e

~ 
S

ou
th

er
n 

pi
ne

 s
pe

ci
es

 (l
ob

lo
lly

, s
ho

rtl
ea

f, 
sl

as
h,

 e
tc

.) 
un

de
rs

tre
ss

 a
re

 s
us

ce
pt

ib
le

 to
 a

tta
ck

~ 
S

ym
pt

om
: s

ud
de

n 
fo

lia
r d

is
co

lo
ra

tio
n 

(fr
om

 g
re

en
 to

 re
dd

is
h-

br
ow

n)

~ 
S

ym
pt

om
: r

ed
di

sh
 b

or
in

g 
du

st
 in

 b
ar

k 
cr

ev
ic

es
 a

nd
 s

m
al

l r
ed

di
sh

-p
in

k 
pi

tc
h 

tu
be

s 
on

 b
ar

k 
pl

at
es

~ 
S

ig
n:

 s
m

al
l, 

re
dd

is
h-

br
ow

n 
to

 b
la

ck
 b

ee
tle

 a
pp

ro
xi

m
at

el
y 

1/
16

 to
 1

/4
 in

ch
 lo

ng
 w

ith
 a

sc
oo

pe
d 

ou
t, 

sp
in

ed
po

st
er

io
r

~ 
M

ay
 n

ot
 s

ee
 p

itc
h 

tu
be

s 
fro

m
 Ip

s 
in

fe
st

at
io

n 
du

rin
g 

dr
ou

gh
ty

 c
on

di
tio

ns

~ 
Th

e 
ad

ul
t b

ee
tle

 w
ill

 c
re

at
e 

Y
-s

ha
pe

d 
an

d 
H

-s
ha

pe
d 

ga
lle

rie
s 

un
de

r t
he

 b
ar

k

~ 
Th

e 
Ip

s
be

et
le

 w
ill

 v
ec

to
r a

 b
lu

e 
st

ai
n 

fu
ng

us
 th

at
 w

ill
 c

au
se

 a
re

as
 o

n
th

e 
w

oo
d 

to
 tu

rn
 b

lu
is

h-
bl

ac
k

~ 
S

ym
pt

om
: t

in
y,

 p
in

-s
iz

ed
 e

xi
t h

ol
es

 o
n 

th
e 

bo
le

 a
nd

 s
te

m
s 

of
 a

 p
in

e

~ 
M

or
ta

lit
y 

fro
m

 Ip
s 

in
fe

st
at

io
n 

us
ua

lly
 e

xi
st

s 
on

 a
 fe

w
, s

ca
tte

re
d 

pi
ne

s 
4 

to
 6

 w
ee

ks
 a

fte
r n

ot
ic

ea
bl

e 
sy

m
pt

om
s



C
on

tr
ol

:

~ 
M

ai
nt

ai
n 

tre
e 

vi
go

r a
nd

 h
ea

lth

~ 
A

vo
id

 m
ec

ha
ni

ca
l i

nj
ur

y 
to

 re
si

du
al

 p
in

es

~ 
Fo

r a
 p

in
e 

pl
an

ta
tio

n,
 c

ut
/s

al
va

ge
 in

fe
st

ed
 tr

ee
s

~ 
If 

on
ly

 a
 fe

w
 p

in
es

 a
re

 in
fe

st
ed

 a
nd

 th
e 

at
ta

ck
 is

 n
ot

sp
re

ad
in

g,
 d

el
ay

 s
al

va
ge

 c
ut

 fo
r s

ev
er

al
 m

on
th

s 
to

 a
llo

w
 n

at
ur

al
pr

ed
at

or
s 

lik
e 

th
e 

cl
er

id
be

et
le

 to
 re

du
ce

 th
e 

po
pu

la
tio

n

~ 
Fo

r h
ig

h 
va

lu
e 

an
d 

or
na

m
en

ta
l p

in
es

, s
pr

ay
 re

ce
nt

ly
 in

fe
st

ed
pi

ne
s 

w
ith

 a
n 

in
se

ct
ic

id
e 

lik
e 

O
ny

x,
 A

st
ro

or
 D

ra
gn

et

~ 
A

s 
a 

pr
ev

en
ta

tiv
e 

m
et

ho
d,

 s
pr

ay
 n

ei
gh

bo
rin

g 
un

in
fe

st
ed

or
hi

gh
-ri

sk
 p

in
es

 w
ith

 a
n 

in
se

ct
ic

id
e 

lik
e 

O
ny

x,
 A

st
ro

or
 D

ra
gn

et



B
la

ck
 T

ur
pe

nt
in

e 
B

ee
tle

-D
en

dr
oc

to
nu

s
te

re
br

an
s

~ 
A

tta
ck

 th
e 

lo
w

er
 b

ol
e 

of
 th

e 
pi

ne
, f

ro
m

 th
e 

gr
ou

nd
 to

 a
pp

ro
xi

m
at

el
y 

6 
fe

et
 h

ig
h

~ 
S

ou
th

er
n 

pi
ne

 s
pe

ci
es

 (l
ob

lo
lly

, s
ho

rtl
ea

f, 
sl

as
h,

 e
tc

.) 
th

at
 a

re
 in

ju
re

d 
or

 s
tre

ss
ed

 a
re

 s
us

ce
pt

ib
le

 to
 a

tta
ck

~ 
S

ym
pt

om
: l

ar
ge

 p
in

ki
sh

-w
hi

te
 to

 re
dd

is
h-

br
ow

n 
pi

tc
h 

tu
be

s 
ap

pr
ox

im
at

el
y 

th
e 

si
ze

 o
f a

 h
al

f d
ol

la
r

~ 
S

ig
n:

 s
m

al
l, 

da
rk

 b
ro

w
n 

to
 b

la
ck

 b
ee

tle
 a

pp
ro

xi
m

at
el

y 
5/

16
 in

ch
 lo

ng
 w

ith
 a

 ro
un

d 
po

st
er

io
r

~ 
A

du
lt 

be
et

le
 d

oe
s

N
O

T
cr

ea
te

 a
 p

ar
tic

ul
ar

 g
al

le
ry

 p
at

te
rn

 u
nd

er
 th

e 
ba

rk
 o

r v
ec

to
r a

 b
lu

e 
st

ai
n 

fu
ng

us

~ 
A

n 
in

di
vi

du
al

 p
in

e 
or

 s
ca

tte
re

d 
pi

ne
s 

ar
e 

ge
ne

ra
lly

 in
fe

st
ed

 w
ith

 b
la

ck
 tu

rp
en

tin
e 

be
et

le
s

~ 
M

or
ta

lit
y 

us
ua

lly
 d

oe
s 

no
t o

cc
ur

 u
nl

es
s 

th
e 

pi
ne

 is
 h

ea
vi

ly
 in

fe
st

ed
 w

ith
 b

la
ck

 tu
rp

en
tin

e 
be

et
le

s



C
on

tr
ol

:

~ 
M

ai
nt

ai
n 

tre
e 

vi
go

r a
nd

 h
ea

lth

~ 
A

vo
id

 m
ec

ha
ni

ca
l i

nj
ur

ie
s 

to
 re

si
du

al
 p

in
es

~ 
If 

th
e 

nu
m

be
r o

f p
itc

h 
tu

be
s 

is
 le

ss
 th

an
 th

e 
di

am
et

er
 o

f t
he

 tr
ee

, s
pr

ay
 th

e 
in

fe
st

ed
 p

in
e 

w
ith

 a
n

in
se

ct
ic

id
e 

lik
e 

O
ny

x,
 A

st
ro

or
 D

ra
gn

et
 3

 fe
et

 a
bo

ve
 th

e 
hi

gh
es

t p
itc

h 
tu

be

~ 
A

s 
a 

pr
ev

en
ta

tiv
e 

m
et

ho
d,

 s
pr

ay
 n

ei
gh

bo
rin

g 
un

in
fe

st
ed

or
 h

ig
h-

ris
k 

pi
ne

s 
w

ith
 a

n 
in

se
ct

ic
id

e 
lik

e 
O

ny
x,

A
st

ro
or

 D
ra

gn
et

~ 
Fo

r s
ev

er
el

y 
in

fe
st

ed
 p

in
es

, c
ut

/s
al

va
ge

 th
e 

pi
ne

s



A
nn

os
us

 R
oo

t R
ot

-S
pi

ni
ge

r m
ei

ne
ck

el
lu

m
(H

et
er

ob
as

id
io

n 
an

no
su

m
or

Fo
m

es
 a

nn
os

us
)

~ 
P

in
es

 a
re

 m
os

t s
us

ce
pt

ib
le

 in
 s

an
dy

, w
el

l-d
ra

in
ed

 s
oi

ls

~ 
D

ur
in

g 
th

e 
in

iti
al

 in
fe

ct
io

n,
 n

o 
up

pe
r s

ur
fa

ce
 s

ym
pt

om
s 

ar
e

ap
pa

re
nt

~ 
A

fte
r a

 th
in

ni
ng

, s
ee

 s
ig

ns
 a

nd
 s

ym
pt

om
s 

ap
pr

ox
im

at
el

y 
2 

to
 3

ye
ar

s 
la

te
r

~ 
S

ym
pt

om
s:

 th
in

, u
nh

ea
lth

y,
 c

hl
or

ot
ic

 c
ro

w
n 

an
d 

w
in

d-
th

ro
w

n
tre

es

~ 
S

ig
n:

 y
el

lo
w

is
h-

br
ow

n 
co

nk
s 

w
ith

 a
 w

hi
te

 b
ot

to
m

 s
ur

fa
ce

 in
 th

e
lit

te
r l

ay
er

 (b
ut

 n
ot

 a
lw

ay
s)

~ 
R

oo
ts

 a
re

 w
hi

te
 a

nd
 s

tri
ng

y 
w

ith
 s

om
e 

th
at

 a
re

 re
si

n-
so

ak
ed

an
d 

st
ai

ne
d

~ 
In

 th
e 

S
E

 U
S

A
, t

hi
s 

fu
ng

us
 (B

as
id

io
m

yc
et

es
) u

su
al

ly
 a

ffe
ct

s 
a

pi
ne

 s
ta

nd
 fo

r u
p 

to
 1

0 
ye

ar
s

~ 
P

in
es

 d
ec

lin
e/

di
e 

in
 g

ro
up

s 
be

ca
us

e 
th

e 
fu

ng
us

 s
pr

ea
ds

 fr
om

tre
e 

to
 tr

ee
 b

y 
ro

ot
 g

ra
ft



C
on

tr
ol

:

~ 
O

n 
hi

gh
 h

az
ar

d 
si

te
s,

 th
in

 p
in

e 
st

an
ds

 d
ur

in
g 

lo
w

 ri
sk

 s
um

m
er

 m
on

th
s

~ 
C

on
du

ct
 a

 p
re

sc
rib

ed
 b

ur
n 

if 
po

ss
ib

le
 to

 re
du

ce
 th

e 
pr

es
en

ce
 o

f t
he

 fu
ng

us

~ 
O

n 
hi

gh
 h

az
ar

d 
si

te
s,

 im
m

ed
ia

te
ly

 a
pp

ly
 th

e 
fu

ng
ic

id
e 

bo
ra

x 
to

fre
sh

ly
 c

ut
 s

tu
m

ps

~ 
In

 s
ev

er
el

y 
in

fe
ct

ed
 s

ta
nd

s,
 h

ar
ve

st
 th

e 
pi

ne
s 

an
d 

re
ge

ne
ra

te
 th

e 
si

te
 a

fte
r 1

 to
 2

 y
ea

rs
 to

 p
re

ve
nt

in
fe

ct
io

n 
to

 s
ee

dl
in

gs

U
ni

ve
rs

ity
 o

f G
eo

rg
ia

 a
nd

 th
e 

U
SD

A 
Fo

re
st

 S
er

vi
ce

, f
or

es
try

im
ag

es
.o

rg
U

ni
ve

rs
ity

 o
f G

eo
rg

ia
 a

nd
 th

e 
U

SD
A 

Fo
re

st
 S

er
vi

ce
, f

or
es

try
im

ag
es

.o
rg



Li
ttl

el
ea

fD
is

ea
se

-P
hy

to
ph

th
or

a
ci

nn
am

om
i

~ 
O

cc
ur

s 
us

ua
lly

 in
 h

ea
vy

 c
la

ye
y 

so
ils

 th
at

 a
re

 p
oo

rly
 d

ra
in

ed
 a

nd
 lo

w
 in

 n
itr

og
en

~ 
Th

e 
di

se
as

e 
us

ua
lly

 o
cc

ur
s 

on
 p

in
es

 g
ro

w
in

g 
on

 lo
w

 q
ua

lit
y 

si
te

s 
su

ch
 a

s 
ol

d 
fie

ld
s

~ 
S

ho
rtl

ea
f p

in
e 

is
 m

os
t s

us
ce

pt
ib

le
, f

ol
lo

w
in

g 
lo

bl
ol

ly
 p

in
e

~ 
Th

e 
fu

ng
us

 (a
n 

O
om

yc
et

es
) i

nf
ec

ts
 p

rim
ar

ily
 s

m
al

l, 
fe

ed
er

 ro
ot

s

~ 
S

ym
pt

om
s:

 th
in

ni
ng

 c
ro

w
ns

 a
nd

 c
hl

or
ot

ic
ne

ed
le

s

~ 
N

ew
 n

ee
dl

es
 in

 th
e 

cr
ow

n 
of

 in
fe

ct
ed

 p
in

es
 a

re
 s

ho
rte

r a
nd

 fe
w

er
 in

 n
um

be
r

~ 
In

fe
ct

ed
 p

in
es

 w
ill

 p
ro

du
ce

 a
 h

ea
vy

 c
ro

p 
of

 s
m

al
l c

on
es

 u
su

al
ly

 2
 to

 3
 y

ea
rs

 p
rio

r t
o 

de
at

h

~ 
A

fte
r n

ot
ic

ea
bl

e 
sy

m
pt

om
s,

 p
in

e 
tre

es
 u

su
al

ly
 s

uc
cu

m
b 

to
 th

e 
di

se
as

e 
fro

m
 6

 to
 2

0 
ye

ar
s 

la
te

r

~ 
C

on
fir

m
at

io
n 

of
 th

is
 d

is
ea

se
 c

an
 o

nl
y 

be
 d

on
e 

by
 la

bo
ra

to
ry

 a
na

ly
si

s



C
on

tr
ol

:

~ 
Fo

r s
ev

er
el

y 
in

fe
ct

ed
 s

ta
nd

s,
 h

ar
ve

st
 p

in
es

 a
nd

 re
ge

ne
ra

te
 s

ite
 w

ith
 a

 m
or

e 
re

si
st

an
t p

in
e 

sp
ec

ie
s

~ 
Fo

r h
ig

h 
va

lu
e 

an
d 

or
na

m
en

ta
l p

in
es

 in
 th

e 
ea

rly
 s

ta
ge

s 
of

 th
e

di
se

as
e,

 c
om

m
er

ci
al

 fe
rti

liz
er

 a
nd

am
m

on
iu

m
 s

ul
fa

te
 c

an
 p

re
ve

nt
 s

ym
pt

om
s 

fro
m

 a
dv

an
ci

ng

U
ni

ve
rs

ity
 o

f G
eo

rg
ia

 a
nd

 th
e 

U
SD

A 
Fo

re
st

S
er

vi
ce

, f
or

es
try

im
ag

es
.o

rg
U

ni
ve

rs
ity

 o
f G

eo
rg

ia
 a

nd
 th

e 
U

SD
A 

Fo
re

st
S

er
vi

ce
, f

or
es

try
im

ag
es

.o
rg



Pi
tc

h 
C

an
ke

r-
Fu

sa
riu

m
 s

ub
gl

ut
in

an
s

~ 
H

os
t p

in
es

 a
re

 s
la

sh
, l

on
gl

ea
f, 

sh
or

tle
af

 a
nd

 e
as

te
rn

 w
hi

te
 p

in
es

~ 
Th

is
 fu

ng
us

 (D
eu

te
ro

m
yc

et
es

) w
ill

 a
ls

o 
af

fe
ct

 s
an

d,
 lo

bl
ol

ly
 a

nd
 V

irg
in

ia
 p

in
es

~ 
Th

e 
fu

ng
us

 u
su

al
ly

 e
xi

st
s 

in
 s

ta
nd

s 
w

he
re

 th
e 

pi
ne

s 
ar

e 
ov

er
st

oc
ke

d 
an

d 
pl

an
te

d 
of

f s
ite

~ 
S

ym
pt

om
: b

le
ed

in
g,

 re
si

no
us

 c
an

ke
r o

n 
th

e 
m

ai
n 

tru
nk

, l
ar

ge
 b

ra
nc

he
s 

or
 te

rm
in

al
 s

te
m

s

~ 
S

ym
pt

om
: s

ho
ot

 d
ie

ba
ck

 th
at

 u
su

al
ly

 e
xi

st
 fr

om
 th

e 
w

in
te

r t
hr

ou
gh

 th
e 

sp
rin

g

~ 
S

ym
pt

om
: p

itc
h-

so
ak

ed
 w

oo
d 

be
ne

at
h 

th
e 

ca
nk

er

~ 
Th

e 
de

od
ar

 w
ee

vi
l c

an
 v

ec
to

r t
he

 fu
ng

us

~ 
Th

e 
fu

ng
us

 c
an

 e
nt

er
 th

e 
st

em
 th

ro
ug

h 
in

ju
rie

s 
fro

m
 a

dv
er

se
 w

ea
th

er
 c

on
di

tio
ns

~ 
P

in
e 

m
or

ta
lit

y 
fro

m
 th

is
 fu

ng
us

 is
 ra

re



C
on

tr
ol

:

~ 
A

vo
id

 u
nn

ec
es

sa
ry

 w
ou

nd
s 

to
su

sc
ep

tib
le

 p
in

es



N
ee

dl
e 

C
as

t-
H

yp
od

er
m

a
sp

p.
 a

nd
Lo

ph
od

er
m

iu
m

sp
p.

~ 
E

as
te

rn
 w

hi
te

, l
ob

lo
lly

, s
la

sh
, s

ho
rtl

ea
f, 

V
irg

in
ia

 a
nd

S
co

tc
h 

pi
ne

s 
ar

e 
su

sc
ep

tib
le

 a
s 

w
el

l a
s 

sp
ru

ce
 a

nd
 fi

rs

~ 
N

ee
dl

es
, u

su
al

ly
 th

e 
on

es
 o

n 
th

e 
lo

w
er

 b
ra

nc
he

s,
 a

re
in

fe
ct

ed
 b

y 
th

e 
fu

ng
i i

n 
w

in
te

r a
nd

 e
ar

ly
 s

pr
in

g

~ 
V

is
ua

l s
ym

pt
om

s 
of

 in
fe

ct
ed

 n
ee

dl
es

 tu
rn

in
g 

ye
llo

w
 to

 re
d

to
 g

ra
yi

sh
-b

ro
w

n 
ge

ne
ra

lly
 b

eg
in

 in
 e

ar
ly

 s
pr

in
g

~ 
Fu

ng
al

 s
po

re
s 

ar
e 

sp
re

ad
 to

 o
th

er
 n

ee
dl

es
 d

ur
in

g 
w

et
w

ea
th

er
 in

 s
pr

in
g 

an
d 

su
m

m
er

~ 
B

y 
la

te
 s

pr
in

g 
to

 s
um

m
er

 th
e 

in
fe

ct
ed

 n
ee

dl
es

 g
iv

e 
th

e
pi

ne
 tr

ee
 a

 b
ro

w
n 

“fi
re

-s
co

rc
he

d”
ap

pe
ar

an
ce

~ 
N

ee
dl

e 
ca

st
 te

nd
s 

to
 e

xi
st

 m
or

e 
so

 in
 y

ea
rs

 o
f h

ea
vy

ra
in

fa
ll

~ 
A

fte
r t

ur
ni

ng
 g

ra
yi

sh
-b

ro
w

n,
 s

om
e 

in
fe

ct
ed

 n
ee

dl
es

 w
ill

sh
ed

~ 
M

or
ta

lit
y 

to
 p

in
es

 is
 ra

re

~ 
N

ee
dl

e 
ca

st
 v

er
y 

se
ld

om
 c

au
se

s 
pe

rm
an

en
t d

am
ag

e,
pi

ne
s 

ge
ne

ra
lly

 re
co

ve
r o

n 
th

ei
r o

w
n

~ 
Fu

ng
ic

id
e 

as
 a

 c
on

tro
l i

s 
no

t u
su

al
ly

 n
ee

de
d 

un
le

ss
 th

e
af

fe
ct

ed
 h

os
ts

 a
re

 c
om

m
er

ci
al

 p
la

nt
in

gs
 s

uc
h 

as
 C

hr
is

tm
as

tre
e 

pl
an

ta
tio

ns



C
on

tr
ol

:

~ 
Fo

r h
ig

h 
va

lu
e 

an
d 

or
na

m
en

ta
l

pi
ne

s,
 a

 fu
ng

ic
id

e 
lik

e 
M

an
za

te
or

M
an

eb
ca

n 
be

 p
er

io
di

ca
lly

 a
pp

lie
d

fro
m

 D
ec

em
be

r t
o 

Ju
ne



Pi
ne

 D
ec

lin
e-

Le
pt

og
ra

ph
iu

m
sp

p.
(p

ro
ce

ru
m

, s
er

pe
ns

, t
er

eb
ra

nt
is

)
~ 

P
in

es
 g

ro
w

in
g 

of
f s

ite
 w

ith
 c

er
ta

in
 p

as
t m

an
ag

em
en

t a
ct

iv
iti

es
(li

ke
 c

ro
p 

pl
an

tin
g)

 a
re

 m
os

t s
us

ce
pt

ib
le

~ 
A

dv
er

se
 w

ea
th

er
 a

nd
 e

nv
iro

nm
en

ta
l c

on
di

tio
ns

 (i
.e

. a
 d

ro
ug

ht
) c

an
 c

au
se

 p
in

es
 to

 b
e 

su
sc

ep
tib

le

~ 
Lo

bl
ol

ly
 a

nd
 s

ho
rtl

ea
f p

in
es

 a
re

 m
os

t s
us

ce
pt

ib
le

 w
hi

le
 s

la
sh

 p
in

e 
is

 le
as

t s
us

ce
pt

ib
le

~ 
Tr

ee
 s

ym
pt

om
s 

re
se

m
bl

e 
th

e 
on

es
 o

f l
itt

le
le

af
di

se
as

e

~ 
B

ec
au

se
 th

er
e 

is
 n

o 
di

se
as

e 
ce

nt
er

, i
nf

ec
te

d 
pi

ne
s 

ar
e 

ge
ne

ra
lly

 s
ca

tte
re

d 
th

ro
ug

ho
ut

 th
e 

st
an

d

~ 
S

ym
pt

om
: s

ho
rt,

 th
in

, c
hl

or
ot

ic
 c

ro
w

n

~ 
S

ym
pt

om
: r

es
in

-s
oa

ke
d 

le
si

on
s 

on
 in

fe
ct

ed
 ro

ot
s 

an
d 

so
m

e 
bo

rin
g 

an
d 

ex
it 

ho
le

s 
in

 ro
ot

s

~ 
B

lu
e 

st
ai

n 
fu

ng
us

 in
 th

e 
pr

im
ar

y 
an

d 
fin

e 
fe

ed
er

 ro
ot

s

~ 
Th

e
H

yl
as

te
s

be
et

le
 a

nd
 s

om
et

im
es

 th
e

H
yl

ob
iu

s 
pa

le
s

w
ee

vi
l f

ee
d 

on
 th

e 
ro

ot
s 

an
d 

ve
ct

or
 th

e 
fu

ng
us

~ 
Th

er
e 

w
ill

 b
e 

so
m

e 
de

te
rio

ra
tio

n 
of

 th
e 

ro
ot

s,
 n

ot
 n

ec
es

sa
ril

y
ro

ot
 d

ec
ay

 (f
un

gu
s 

is
 a

 D
eu

te
ro

m
yc

et
es

)

~ 
D

is
ea

se
 u

su
al

ly
 e

xi
st

s 
w

ith
 p

in
es

 th
at

 a
re

 3
0 

ye
ar

s 
ol

d 
or

 o
ld

er
, b

ut
 c

an
 e

xi
st

 in
 p

in
e 

tre
es

 m
uc

h 
yo

un
ge

r

~ 
P

in
es

 g
en

er
al

ly
 s

uc
cu

m
b 

to
 th

is
 d

is
ea

se
 c

om
pl

ex
 w

ith
in

 2
 to

 3
 y

ea
rs

 a
fte

r s
ho

w
in

g 
de

cl
in

in
g 

sy
m

pt
om

s

~ 
C

on
fir

m
at

io
n 

of
 th

is
 d

is
ea

se
 c

om
pl

ex
 c

an
 o

nl
y 

be
 d

on
e 

by
 la

bo
ra

to
ry

 a
na

ly
si

s



C
on

tr
ol

:

~ 
M

ai
nt

ai
n 

tre
e 

vi
go

r a
nd

 h
ea

lth

~ 
A

s 
a 

pr
ev

en
ta

tiv
e 

m
et

ho
d,

 p
ro

pe
r t

im
in

g
of

 m
an

ag
em

en
t a

ct
iv

iti
es

 c
an

 re
du

ce
 th

e
ris

k 
in

 p
in

e 
pl

an
ta

tio
ns

~ 
If 

m
or

e 
th

an
 3

0%
 o

f t
he

 p
in

es
 in

 th
e

st
an

d 
ar

e 
de

cl
in

in
g 

or
 d

ea
d,

 h
ar

ve
st

 th
e

st
an

d 
an

d 
re

ge
ne

ra
te

 th
e 

si
te

 w
ith

 a
 m

or
e

re
si

st
an

t p
in

e 
sp

ec
ie

s



SE
C

O
N

D
A

R
Y 

PI
N

E 
PE

ST
S

B
up

re
st

id
ae

–
Fl

at
he

ad
ed

B
or

er
s 

(e
xa

m
pl

e:
 m

et
al

lic
 w

oo
db

or
er

)

C
er

am
by

ci
da

e
–

R
ou

nd
he

ad
ed

B
or

er
s 

(e
xa

m
pl

e:
 s

ou
th

er
n 

pi
ne

 s
aw

ye
r)



A
m

br
os

ia
 B

ee
tle

s 
–

so
ut

he
rn

 p
in

e 
am

br
os

ia
 b

ee
tle

 (P
la

ty
pu

s
fla

vi
co

rn
is

)



Te
rm

ite
s 

–
ea

st
er

n 
su

bt
er

ra
ne

an
 te

rm
ite

 (R
et

ic
ul

ite
rm

es
fla

vi
pe

s)



O
TH

ER
 P

IN
E 

PL
A

N
TA

TI
O

N
 P

ES
TS

Pi
ne

 A
ph

id
s 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 P
in

e 
Sc

al
es

Ea
st

er
n 

G
al

l R
us

t  
   

   
   

   
   

   
   

   
   

   
   

   
   

  
So

ut
he

rn
 C

on
e 

R
us

t
(C

ro
na

rti
um

qu
er

cu
um

f. 
sp

.Q
ue

rc
uu

m
)  

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 (C

ro
na

rti
um

st
ro

bi
lin

um
)

P
ic

tu
re

s 
fro

m
 th

e 
U

ni
ve

rs
ity

 o
f G

eo
rg

ia
 a

nd
 th

e 
U

S
D

A
 F

or
es

t S
er

vi
ce

, f
or

es
try

im
ag

es
.o

rg



A
B

IO
TI

C
 P

IN
E 

PE
ST

S

H
er

bi
ci

de
 D

am
ag

e



St
or

m
 D

am
ag

e



W
ild

fir
e 

D
am

ag
e



R
EF

ER
EN

C
ES

B
ar

na
rd

, E
dw

ar
d 

L.
, a

nd
 W

ay
ne

 N
. D

ix
on

, 1
98

3.
 In

se
ct

s 
an

d 
D

is
ea

se
s:

Im
po

rt
an

t P
ro

bl
em

s 
of

 F
lo

rid
a’

s 
Fo

re
st

 a
nd

 S
ha

de
 T

re
e 

R
es

ou
rc

es
.

Pr
ic

e,
 T

er
ry

 S
., 

20
01

. F
or

es
t H

ea
lth

 G
ui

de
 fo

r G
eo

rg
ia

 F
or

es
te

rs
.

U
ni

te
d 

St
at

es
 D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re
, F

or
es

t S
er

vi
ce

, 1
98

9.
 F

or
es

t
N

ur
se

ry
 P

es
ts

.

U
ni

te
d 

St
at

es
 D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re
, F

or
es

t S
er

vi
ce

 S
ou

th
er

n
R

eg
io

n,
 1

98
5.

 In
se

ct
s 

an
d 

D
is

ea
se

s 
of

 T
re

es
 in

 th
e 

So
ut

h.

U
ni

ve
rs

ity
 o

f G
eo

rg
ia

 a
nd

 U
SD

A
 F

or
es

t S
er

vi
ce

. B
ug

w
oo

d
N

et
w

or
k,

w
w

w
.fo

re
st

ry
im

ag
es

.o
rg

.


