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Foreword

This Bulletin reports survey data
on agents damaging trees in Florida's
forests. Data were collected in 1978,
1979, and 1980 by the |
Raesources BEvaluation Work
South
This
tory of the S forests, Consi
ably more information was gathered 1in
th This
additional information makes
publication of reports on fore

than in previous inventor

hery than timber, as well as

hrecialized report on timber
damage .

iment

The Southeastern Fores
Station in Asheville, WNorth Carclina,
periodically inver
t resources in Flori

Ewr

and evaluates
da, ;
olina, and

for
North Carolina, South Ce
Virginia., The Southeastern Area, State

Peg

and Private Faorestry, Fores -
Management Staff Unit, headquartered in
atlanta, Georgia, provides training and

field su

sport and helps evaluate the

data on forest insec and

other damaging agents.

but
enting
of Florida
with

ems on State and privat

pamage 1s descrilb
appropri

te measure

damage are not.

requiring technical

forestry probl
land should contact:

John M. Bethea, Director

Divigion of Forestry

Florida Dep. of Agric. & Consumer
Serv.,

2125 boyle Conner Blvd,

Tallahassee, Florida 32301

iV



Introduction

the fifth inventory of

ste in 1978-1980, damage
wple plots was noted.
le, a cause or damaging
specified. This Bulletin

Florida's fo
to trees on 8
Where pos
't was

It

rts and interprets these of

Since plots are visited only once
and at all times of the vear, it i=s only
sible to keep records on agents that

Do
produce symptoms or signs in all
On the basis of these "durable” symptoms
and signs, the agents defined on pages

re recogni

SEasOns «@

e

1d survey, people
bhrea, State and

Prior to the
from the Southe

Private Forestry, >rest P

Manag loped a handbook for
identifying damage types. During the
survey, they field-checked data

collected by crews tTo ensure accouracy

ement, dev

>ney. Lt should be recog-
ported

and congisi
ed, however, that the data v

re not gat d by people with
srtise in entomology or pathology.
smbers are trained and

] in forest inventory. They
>d training, specimen kits, and
i s of

el

Crew In

identify ty

forms to help them

danage.

Plorida is
> to have a
rgents selected for the survey were
guired to be (1) easi ifiable,
(2} nt vear around, and (3) present
orn at least 1 inch in diamete:
neight (d.b.h.). Therefore,
ees with problems such as brown

fourth Southeaste
jamage inventory.

Ste

iden

spot and trees of all sizes with damage
such as d fation (which is not

sparent in winter) are not accounted

for in this

timber

soies and

types,
g lity by s
size class are taken from the Resource
Pulletin "Florida's Fore {(Bechtold
and Knight 1982).
analyzed by Forest [
lop the tables presented

remova

The remaining data
t Management

here.

W

to deve

Many damaging agents, such
Form rust, are
3, such as root rot and

insects and fusi

3m

N €, are S5om
to recogni

Toes

e, Consequently,

for easi

1y recogni le and

types are very

whereas the data for d
difficult to

amage

t

: probably underest

Sampling Procedure

inventory plovs a
re designed to provide rel

the whole

groups of counties, and
latively total
Accordingly, the

relatively minor
for such ma

Proceduy were as follows:

o Exce
estimates of for
sG Wer

st for South Florida,
t and nont
e developed from the

o

tion of 69,766 sample clt
ally spa {
aerial photographs available.
vle of 9

the

on the

systemati

ews ,
these 16-point
A linear regres

on

velop
the o and ground
the subsample. This
a means for adijusting , 1:
reage estimates for change 1in

since date of photography and

classifications.

e In Sout Florida,

b oacreages were

forest and nonfc

oped from direct ae

were

b
lown perpendicular

a 3 vicdomn

to the di of primary drainage.

500

feet above
the

along the

From an alt

L tude of

ground,

e at

flight lines. An interval timer




determi

of thelr unigque geogr

ample pol
phical
surveyed In a

MAarnera. In the Kevs, gross

layout, the Keys we

different

eztimated by planimeter on
Us5e

s were

ial photographs on whic

ogical Survey boundari

from maps. The b cdowns
ecific land

51 fica-

creage 1nto

on the ground cl

tion of 45 locations

of timber volume and forest

OF e

and.

COT

commercial

location was based on a

sints. In most

o
were systematically s
: condition at
using a hasa.
per acre. Trees
debahe wel tallied
point

less than 5

on fixed-radius plots around the

nters were identifi

and recorded at each forest sample

location.

e Bouations developed from de

of standing trees in

roughout the Sout

were used

to compute volumes of individ-
ua L 11y t 5, A mirror caliper and

ugsed to

~tional aluminum poles wer
measure
In addi

gstems of standing trees.
led tr sured

o5 were med

at 97 active perations to

1

lization factors for the

provide u
diffe
groups and to supplement
tree VO tudy .

Srowth, removal
stimated from the re

ies

e timber products and spec

the anding-

5, and mortality

wasurement of
hed
of

i

permanent sample plots establ
1970 inventory. & 1979 survey
- products output, conducted by the

gsicn of Fore artment

Divi
hgriculture
along with the annual pul

ol

SWwOOod produce
rovided
breakdowns of

i

tion study in the South, f

additional informaf
removals by product,.
a1l field data were s
Asheville for editing,
and stored on magnetic
sssing, sorting, and
imates were base

ant o

1 on cards,

for computer
abulation.

3 on statis

each

cal summaries of the data.
in Florida was

the four Surwvey Uni

comple

“ial summar

~ed, Spe

information were added to

forest resource

main

Southeast.
rRetrieval (F]
iling inf

) program is availlable for
yrmation for any area of

Comg

interest cooperative service.

Compurtations

on size classec
4,9 inc
5,0 to 8.9

, 5.0 to

sawtimber,

were: saplings, 1.0

d.b.he; softwood pol
inches d.b.h.; hardwood pol

10.9 inches d.b.h.; softwood

9,0 inches and above; and hardwo

sawtimber, 11.0 inches and above.

Ze VoL ons we
detailed measurement of
felled trees in Florida and sim
measurements taken fr

wme edquat

s other

throughout the Southeast, Th

g to compute merchantable and total
cublc volume.

uged to
living

3.  The symptoms that
identify the cause of
tre

on pages 5-6, The

damage

es on the sampled plots are presented

percent incidence and

cull associated with each dama cl

imated.

were e

ntage of

pecies
volume and tota.

Y

lume  loss attribuf-
able to i ST

i es

that data on

were also estimated.
percent incidence and cull associated
dam do not imply total
Only a part

tree logs,

of the volume in




cull would fall to cqualify for some

commercial use, such as Ffirewood., The
rmined by totaling
sociated with each

was dete

volume 1o

the wvolume OF el ]
rest, by spe

loss was determined by
" s that were

ntly large, but did not qualify

as %awtimber tr 5 use of damage,

in the saw-log
was computed.

This volume is taken as the quality

Ne

=, however, that the losses in
gquality in trees that were not damaged
enough to be withdrawn from the saw-
timber category are excluded,

5., Mortality could not be attrib-

uted to dam
oft
of death., In many cases,

in the last survey 10 vears ago was

ging agents because 1t was

ible to determine the caus

n o impos ;
a tree tallied

lmply missing. It was poss how-
ever, to determine volume loss
mortality for each tree species on each

plot., By using total mortality by tree

species, 1t was possible to arrive at a
total volume loss for poles and w1 me

ber by T
6, Fconomic impact was determined
g the total wood fiber and

by multiplyi)

- for each tree species by
= value per unit. These

taken fr
of timber sales

dollax @&*deﬂ@g WE M Art

in

average of a number

Florida in 1980.

Incidence of Damaging Agents
and Associated Cull

in this report show

and volumes of

Detal led tabl
numbers of damaged

maged timber

anining thes
azlso be

may

in the acreages in
. nd stand-size
. Table 1 provides these

VAYLOus

cla

numbers.

Tables 2 and 3 show pe)
damaged by size class

rdwoods had more
and saplings had

acies, Over
E) q e than

imber or sawtim-
re the

ot

pond pine were the mos
y damaged
trees; and loblolly
the mos cquently
swhimber treeg,
pine were th

sof twood

iinqv"
aguent 1

vood poletimber

ine and cedar were

il softwood

pine and
] Y
Jdeypress

Lings;
le
mbher treegs;

and

pine were 2quently damaged

dedcyD ress,
1 pine were the

pole
longleaf pir

sEtwood

least freque
timber tre
walnut were the mo:

1y damaged
5. Cottonwo
frequently damaged,

od and black

sapling~size hardwoods; sycamore and
na?% maple were the most frequently

and bheech and

maged hardwood p

Were
d
oaks had

11 size ol
provide a detailed 1i

frequently damaged

trees, Select
frequent damag

s
hardwoc

e for

5. Tables 4 and

all
ing of damage by

a

damaging

The most common Ctwood damac

form

commonly affected. The second most
common problem was fusiform rust, which
i ob-

to

was common on all

lolly pine. LT
1 Fusiform rust was

gall was on or

of the main s

galls farther out on limbs had bheen

WO LC

currence of
Other
greates

and cypres

rded, o

have been highe

cull loss,

such as

animals,
Jfaoge,

&md l@gqinqﬁ
showing the least il
exception of cypress,

With the
:uppressign and

»d the least cull loss.

agnation caus
In hardwoods, toap form was by far

of damage-—-

ne most

uent

the @LDIT;q class. This

especially



trend held true for all species except
cottonwood, where weather most

1y cited sour

less, the gr

ther

tagna-—
and

among the 1L

:&wwod damaqe ac

, which con
cant cull

Fe
mnore damac

stage, with a
and 1
accounted for
Qut of the form

poletinb

sapling
dying, or C
ubs also cau
har: hwcnvﬁ
"hranch stub'", the
had to ex -

diameter on trees 5 inc and

d.b.h. Branch holes or stubs on
sma L ler th inche
+o be at least 1 inch in diameter.

an 5 had

why t“m e

: are normal~
ted with thinning operations

torm dar

and are more COMON in

and a
2 very low,
ig probably

mdtwd due to t

and evaluat Hm

many types

secially among
borers.

In revi 1wy the incide

2, We 8

patterns for softwoods and

woods. Softwoods of all sizes are

- m

st often by form damage and

L. Among
early the

followed by
on and stagna
and branch stubs.

into pole

3 h oW jﬂ ne

y

Yy

icant cull damaging

and over

Mortality, Associated Cull

and Quality Loss

Table 6 imat of

OWS

mortality, cull, and qud Lity for

Annual

harves the

voluame

report : . TeSOUrCe .,
No discounting h been done for tr
wWho economl ¢

ACCUT that

associated with the

and may

heen the damaging

ococurys when a

Simber a damag

From the gawtimber

ing agent
classif

amounts to about
feet

20,8 "
feet of poletimber.

61 .4

sawtimber and

Forty-

hree percent of
and 47
ality o

apout 21 percent

imber is

novala, and polet
vhe 6).

(t

Both mortality and

!mhu

in softwoods than in hards
total accumulated cull y
timber and Sawtjmbet i
~ent of the sof

O.VWuoi pole-

about 1

ity, while cull
is about 20



hardwood sawtimber mortality. It must salvage, 12 reguired thinning, and 8§
be noted that the mortality figures are required ol

eaning. Grazing and natural

s the cull is the total damage were the second and third most
ume divided by 10, Distribu §¢ damaging disturbance types. The
cull losses over a 10-year period tive ranking of nine t - OF
shows a total annual Tovs of 3,374,000 disturbance types is shown in table 8,

cubic
cubic £

The qua
tree agsoclated wi
am fte from the saw!

rded, grazing and
re required the greatest amount
sorted when a and largest variety of treatments.
ticular damage

et for poles and 16,321,000
eet for sawbtimber.

mber to nonsawtim- Diefiritions
at@qory@ Distributing the
over a 10-year period yields a 5,757,000 Damaging Agents and Their Symptoms

cubic~foot annual loss for softwoods and
a 43,734,000 cubic-foot loss for t,--ALLl pines.
hardwoods. pine beet
The greate economic impa CCCUTS bark, exit holecs
in softwood sawtimber, for which t Other di@@
&mm&al loss 1g 521,360,372 (table Damage due to
The loss for hardwood sawtimb
$21,69C Em In poletimber, o hgdyt on pin
510,244,850 softwood L ex that 3 rust, -
of hardwood ($2,191,505) by more than pitch, and pond pines

« =Bl sy
not coded. For
ruSt, brown spot,

example, @agt@rm an

lash, iobloxly,
»  Spindle-c &
within 12 inches

U

four times., In all, 57 percent of all galls on

economic impact occurs in softwoods. stem; cank

on stem with sunken, rotten

About 82 percent of the total economic center encircled by callus ridge;
impact is in sawtimber-size trees. witches ' broom; orange fruiting

tures in the sp T e
Annosus and other root rc
and redcedar. Disea

»d trees

vently
occur in groups (centers) which usually

Past Treatment or Disturbance contain dead or windthrown tree
diseased with thin, tuf

that have been signifi- windthyrown ees exhibit stringy,

ed crowns:

In

cantly di since last survey, yellowish root rot; perennial shel

the cause of disturbance and any or flat conks against base of L 1)
needed corrective treatment are noted. litter or under roots of windthrown
Table 8 summarizes these obsgservations, trees; conks are rubbery with tan to

Only those dist

arbances classified as brown upper surface and white pore-

"damage types" are included. Other bearing undersurface, more
disturbances, such as thinning, are frequent in trees of reduced vigor, in
excluded., sandy soils, in thinned stands, or

damaging following butt or root injur‘; freguent-
nds with ‘ bark .
9 reguired tleleaf dis
hffected trees occur

cases head

disturbanc

2, —=Shortleaf pine.

in groups. Short,
xllow needles, reduced shoot growth on
over 20 years old, large crops of

undersized cones, usually occur on heavy
rnal drainage.

‘nistributing the loss over a 10-year

Lod is arhif““fy& The reader may Hardwmod Odrmﬁrwﬁmwhll hardwoods .
wish to congider another method for Dead, sunken area on stem, frequently
converting tot cull to annual cull. showing annual callus ridges.

&5



species. Branch

hol than 4 inches in
on {(trees 5.0 inches

diame

rger)., Branch h@l@ﬁ or

ey on

- qr@atM; than 1 inch in d
gstem {(treesg 1.0~4,9 inches d.b. h@}

s, Broken

Top breaks YonN:

greater than 4 inches In diameter

in a tree 5,0 inches d.b.h. and larger.
stem of any diameter in a tree

Broke
1,0~4.9 inches

Other bas
Butt rot due to caus

Ta==ALl

other th

or logging damage (root rot, parent

stump, frost seam, low stubs, butt

bulge). Cause of cull is below breast

height.

Primari-
i
anches; pltch flow

ch canker.,--All pine
h, loblolly, nd shortle
yging at ends of
from a i area; slight swelling on
affected stems and twigs; crooks in main

and wilting of current cand]
car
rread in

species.

stand; usually on uphill side of slope;
burned stems.
Rear, bird,

and charring on ¥
A11 sp Ci@gw

AHWMJ] -

rabbits , et
All speci

rodent,

as . Teeth marks

on
5, Cluster

L~=B11 specie
that encircle tree's

smecies. Windthrow,

ikes, etc.
sion and x;dqndtJOHWWWuiE
h poor

.~=Rll species. ALl people
zoept that 1 ed to logging.
lated. wwhll i
e callus ri
after wounding;

Logging and re
Logging scar on st
within 1 to 2 vears
nd; no charring; limb
scar near Ccrown
felling. Skid
or other logging

resulting
trails, stumg
i pre

“3ntiminq,wmhﬁ' Dines.

ning scars.

ey

(damaging).=--ALL

Deformed “due to unknown o

S OW g -

@ommwfhfa] that meet
specified stand ‘
but not qualifying

Accumulated volume

roent—

age of tre ted x the percent cull

® the volume for th@ species.

d cull.=--Percentage of
1 i L associ-
ated with ng agent.

Associated volume loss from sawtim—

ber to poletimber.,--Volume in the saw-
log portion of trees suff

1

ciently large

tig-

to qualify as sawtimber, but uns
~tory for sawtimber because of
aging agent.

the

section at of a
tree or of in a

uguaLly expressed in square feet
acre.,

Commerc

land produ abje of pro.ucinq

crops of industrial wood and not

withdrawn from timber utilization.

Commercial specles.--Tree specil

v suitable

antly or prospective’

products.,

Desire
5 of
rious guality def

That Limit

pY ent or prospective use for timber

pKQdUW', of relatively h vigor, and
may result

srious deterioration befc

ogens

rotation age.

clasg.--Nh Lcation
based on ilde
at bre - he ;hf
ound)ls D.b.h.
for diameter

bark,

he common

abbreviati
height. Two-inch diameter

are

I the
even inch the approximate midpoint for a
le, the wch ¢
5,0 through 6.9 inc
Ve

commonly used in Forest Survey, wit

ass. PFor exa
"ludes trees
debehe, incl




Gr@wiangﬁack trees of

ﬂqmm<T01&1

susceptl=-
by the agent.

sted

imber trees.--Growing-stock
trees of commercilal species at : 5.0

inches d.b.h., but smaller than sawbimber

defect, tmrindjﬂq logs at least 8 feet
leng, sound and straight, and with a

minimum diameter inside bark for soft-
woods of

hardwoods ).

{8 inches for

ses, ~—Live
5 T containing
12~foot saw log, or two noncontlguous
sw logs, each 8 feet or longer, and
with at least one-third of the gross
board-foot volume betwe the T-foot
stump and minimom saw-log top being
sound. Softwoods must be at least 9,0
inches and hardwoods at least 11.0
inches d.b.h.

Sawtimber volume,-~Net volume
saw-log portion of live sawtimber in
=foot In onal 1/4-inch rule.
--Coniferous tr
lﬁudLJV evergreen, having needles or
: QJP@

commercial

2T

e,

pine
; \biujlyr longl i
hoxtle&f” piteh, Virginia,

Mountain, sand, and spruce pine.

Other softwoodsg.--White
hemlock, cypress, easte
white-cedar, spruce,

pine,
o redcedar,
and fir.

Stand-size class.~--A classification
of forest land based on the ze class
of growing-stock trees on the area.

ol

stands.--3tands at least
16.7 percent stocked with growing-stock
with half or more of total stock-
sawbimber or poletimber trees,
and with aher stocking at least
egqual to poletimber stocking.

z at
growing=-gtock
or more of this
ng in poletimb
trees, and with pole
exceeding that of sawtimber.

Saplinc edling stands.--Stands at

16.7 percent stocked wi

ast

16.7
trees, with half
stocki

gawtimber

timber stocking

hogrowing-

5, of ore than half of

the stocking is saplings and seedlings.

References

publication reports incidence
ZYoh N @f damaqj ng ac
ida’

and imp

jents on

not discuss

Ld@ntifi ol., Some
ow are clited

=Te!

con
1 bel

QT’ the
ln LI

Others are provid

o asgi
infe

additional
agents,

Bechtold, William; Knight, H
Plorida's fores Resour
SE-62, lle, NC: U.8

ment of Agriculture,

ce, Southeastern Forest
Experiment ion; 1982, 84 p.

Bernne , William H.; Chel]
We; Holt, Willi: R
of southern pir

Tl UeSa

Forest

sts .

TV

Mar , Char19%
secht enemies
. Pap. 164.
sar tment ‘
e, Southerr
Lo ?958m
Burns, Denver P, Insect enem
s1low-poplay.

.

New Orleans,
hgriculture,

Forest E

ceriment Sta

Brooma 11

st Service,
Northeastern Forest
Sta
Chellman, C. W. Pests and problems of
South Floridea tred

iment

Expe

on; 1970, 15 p.

artment of Agriculture and
; 1978, 103 p.
Solomon, J. D.; MeCracker

Florida

Consumer Service
Filer, T. H.;

F. T. land others].

sycamore pest
ingects, diseases,
_anm ﬂtlan ta, GA: U.5.
g of Agriculture, Forest
Service, Swuth@agt(rn Area, State and
Private Forestry; 1977. 36 p.

d puk

licati

[Unnumbere



8

Holmes, Francis

W, Chater,

ckey, William B.
injur ]
443%, University of Ma

o5,

Cooperative Extension S
44 pe
Johnson, W. T.; Sinclalr, W. B.;

Saunders, J. L. and disea

of willow and po
A-10, Ithaca, WNY:
37 po
Lockard, C. R.; Putnam, J. 8.;
(. re e Ve §
hardwood timber
244,

Grade fs o An

and 1Logs.

Agric.
wington, DO 1

Handb .

Ualo

Morris, R. C.; Fi

U. [and othe
of

Eonwood .

UsSae D

s, LAh: U.,S. Department of

Lture, South

Forest Service,

Forest

Sotomon, J. D.; McCrack

2, land othersl. Oak pest:

major insects, diseases, alr

iLeal indury.  Gen.
U

Forest

sollution, and che
11

Atlanta, GA:
~ulture,

Agri
Service,
1980.

and Private Forestry;

Slene

of Agriculture, Fore

Service. Ingsects and
1 South.

el

Publ. 7.
riment

trees in

htlanta,
Agricultu
Southeastern Area,
Porestry; 1972, 8

rvice,

and Private




type

fore

cation

Acr

@s

size ol

T3 8 T

Southern

Dak-hi ok

o

pine

wortleafl

pine

Sand pine

ocked areas

attonwood

Table

ptible

SO Cwoaod

Host

Total population

)

s

Saplings

Poletir

AN RIS

Ay

Pire

syt leaf pi

Pond pine

Bald

press
Loblolly pine
Sand pine

nongleaf pine

Slagh pine

7,421

14,002

24




ercent of susceptible hardwood trees
damaged, by sp

Table 3.-
ecies and size

Treeg damaged
Host Total population
(thousands)
Saplings Poletimher Sawtimber

100 9 0
100 0 30

Black walnut
Cottonwood

O o 12
50 100 0

more

Bagsswood 66 14 47
Feech o7 0 53

srd maple 56 44 39

ct white

10,193 45 10 21
16,640 9 18
19,276 48 11
38,963 49 32
43,039 53 22
253,800 43 24 26

286,799 59 47
329,297 85 35
354,756 67 50

OGS

367,531 40
Bay & magnolia 672,309 50

Tupelo &
blackagum 852
red ocaks 1,624,




Table

A

4,-—-Damage incidence

and

Plorida

softwor

Agent

of damage

Aocumalated JTume

A Lings

Poletimber Sawti

mher

Polet:

mbher

1gect

Ir

Oth
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The Forest Service. U5, De-
partment of Agriculture. 15 dedi-
cated to the principle of multuiple
pwe management of the Mation’s
forest resources for sustamed
yields of wood. water, forage.

wildhife, and recre

tion. Through
forestry research. cooperation
with the States and private forest
owners, and management of the
National Forests and Mational
Grassiands, it strives—as  di
rected by Congress—to provide
increasingly greater service (o a

growing Mation.

USDA pohicy does not permut discrimination because of
race. color. national origin, sex or rehigion. Any person
who believes he or she has been discriminated aganst in
any USDA-related activity should write immediately 10

the Secretary of Agriculture, Washington. 3.0, 20250,



