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Three hundred million
dead frees and counting:

the worsening impact of @

laurel wilt on redbay

FRANK H. KOCH, USDA FOREST SERVICE, SOUTHERN
RESEARCH STATION, RESEARCH TRIANGLE PARK, NC U S
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Background:
Redbay Ambrosia Beetle

» Xyleborus glabratus
» Native to Asia
» Discovered near Savannah in 2002
» Atftacks plants from Lauraceae family
» Prominent North American hosts:
» Redbay (Persea borboniaq)
» Sassafras (Sassafras albidum)

I UGA1413003

Michael C. Thomas, Florida Department of
Agriculture and Consumer Services,
Bugwood.org




Background:
Laurel Wilt

» Vascular wilt disease

» Caused by fungal symbiont,
Raffaelea lauricola

» Rapid host mortality

» Has been particularly
devastating to redbay

o« Albert (Bud) Mayfield, USDA
L Forest Service, Bugwood.org
GA2200002]




Distribution of Counties with Laurel Wilt Disease* by year of Initial Detection

y
* Laurel Wilt Disease is a destructive disease of redbay (Persea borbonia), and other species I

IS ST 7
Nk ¢
LN

within the laurel family (Lauraceae) caused by a vascular wilt fungus (Raffaelea lauricola) that is
vectored by the redbay ambrosia beetle (Xyleborus glabratus).The pathogen has been confirmed
through laboratory analysis of host samples collected in the counties highlighted.
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’ Xyleborus glabratus -
May 2002
Port Wentworth, GA
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Quantifying Laurel Wilt Impact

» First addressed topic for recent journal article

Biol Invasions (2017) 19:2143-2157
DOI 10.1007/s10530-017-1427-z

ORIGINAL PAPER

No rest for the laurels: symbiotic invaders cause
unprecedented damage to southern USA forests

M. A. Hughes - J. J. Riggins * F. H. Koch - A. I. Cognato + C. Anderson *
J. P. Formby - T. J. Dreaden - R. C. Ploetz - J. A. Smith

» Q: How many frees killed?
» Never quantified for redbay or any other host
» Answered using Forest Inventory and Analysis data




Forest Inventory and Analysis (FIA)

» Nationwide plot system

» “Annualized” surveys, by
state

»Percentage of plots
surveyed each year

» Full inventory cycle
every 5-7 years
» 1 plot per ~6000 acres
»Expansion factors to

generate regional
estimates
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Impact Estimation Methods

» Redbay trees on FIA plots

» Compare plots between two inventory periods
» Pre-invasion
» “Current” = most recent inventory cycle(s)

» Estimate at state level
» Current live and dead redbay populations

» How much of current live population = new
growth since pre-invasion period




Impact Estimation Methods

» Complication: not
all dead frees killed
by laurel wilt

» How to determine
cause of deathe

» Filter using FIA —<
attribute field
agentcd

» Adjust estimates
accordingly

S

agentcd labels:

* |[nsect

* Disease

« Animal

« Weather

* Vegetation
Fire
Silviculture /
land clearing
Uncertain

Assume all killed
by laurel wilt

Assume some
actually killed
by laurel wilt




s

Fie Edt View Toos Run Solutions Window Help
v - DFEI&Rl e DAl EXEXOS
Resutts B

& Resuls

°
(@9 Freq: # remeasure records (flag=1) vs. not (flag=0) pct laurel wilt mortality v2
559 Gplot: # teesklled by laurel it r
25 Gplot: trces il by lsurel vt 2 37000000 -
(5189 Gplot: pet lourl it oty v
529 Gplot: pet surel it mortaty 2 26000000

ResultzViewer - SAS Output

(5133 Freq: moig/ng:  remessur ecors (Tag=1) v. nt e
(5135 Gplt noig/ng: # tress kiled by laurel it L.

(5138 Gplt: nog/ng:  rees kil by laurel it 2

(5135 Gplot: noig/ng: petlaurel it moralty 1.

@5 Gplot: noig/ng: pet aurel wilt mortality v2 34000000

35.000000

33000000 |

32000000

» Redid analysis from Biologica -

20000000

nvasions article

27.000000 |
26000000

26000000, - — - - e

ncluded recent FIA data for each s T

state in redbay range

Results Viewer - SA5 Output

ol edbay records, by sote,inl remessures
alledoay ecords, by tatuscd and cod
# remeasure records (flag=1) vs. not (flag=0) 1st pd trees not remeasured, statuscd by COD

» Shiffed current inventory period [l

(0{g9 Tabulste: remessured ive tres nterms of tpa
6439 Freq: remessured decd tees Frequency Table of STATUSCD by cod
(g9 Tebulste: remessured dead trees intems o tpa Percen =5

9489 Freg: remessred cuttrees o
g D i vemestre st e e of (oD || | ColPet || STATUSCD  Fie Insoct o disease | None specifed | Siviculture  Unknown agent_ Vegetaton Weather
5429 Freq: prev codes,ll remessured PRE records 3 1000 ° n

(5135 Freq 1t patrees notremessured, tatuscd by COD 0459 000 000
(6135 Tobulat: 15t p s not remensure, by sttuscd 100,00 oo 00
(61438 Freq 1t potressnotremes, by statusd & reconcicd 9730 000 000
(6135 Freq 2nd pltrees not messured i s, statuscd by COD " s o
(5{g8) Tabulate: 2nd pd trees not messured in st by statuscd

5 s 4 218 075 310

» Evaluated differences in results 282 5

0 27
000 000 226
000 000

0.00

a7

Changes in mortality per state : ER

) desth check 300c017.525

“l00k for change of status in remessured crees

» Changes in geographic pattern .

1 ¢ ey stavascd-d chen

s S— i *live 1sc period,
if statuscd in (2,3) & lag_scavusca=l then preved = 4 ; miraculon
if stacuscd in (2,3) & lag_stacuscd in (2,3) then preved = 5 : :
Ereved = 0 ; “3ust in case chere's scme wacky combinaticn I'm forgetting ;

| 2 redbey_oiets o mor... [ death check 300€t20... @) Resuts Viewe: - 545 Ou.

S CUser\fkoch Lnt, Col1




State

AL
FL

GA
LA
MS
NC
SC
X

VA

Laurel wilt

first reported

2011
2005
2004
2014
2009
2011
2004
2015

n/a

Pre-invasion
inventory period

2001-2005
2002-2004
2001-2004
2001-2005
2006

2003-2007
2002-2004
2004-2008

2002-2003, 2005

2007

Current inventory

period

2011-2017
2011-2015
2011-2015
2009-2015
2010-2016
2011-2016
2012-2016
2012-2016

* 2011-2015

Current
inventory period
shiffed 2 years
forward from
previous analysis

Current
inventory period
shifted 1 year
forward from
previous analysis




Results




Total Live Redbay  Total Dead Redbay Redbay Likely Killed by
Trees x 1 M (SD) Trees x 1 M (SD) Laurel Wilt x 1 M (SD)

AL  36.1(7.2) 23.4 (5.8) 0.5 (0.1)

FL  122.9 (11.3) 111.2 (12.7) 87.4 (10.8)
GA 97.1(11.7) 147.9 (18.7) 134.8 (17.3)
LA  10.8(3.2) 8.9 (3.3) 0.0 (0)

MS  61.5(11.9) 14.3 (3.8) 3.9 (1.5)
NC  261.3(23.3) 143.5 (15.8) 23.1 (3.8)

Regional totals from previous analysis:

Total 779.7 (37.8) 560.7 (32.8) 316.3 (23.1)

Total 742.8 (35.2) 591.9 (31.7) 330.9 (22.8)

Current inventory period, live tree totals include new growth




Previous
Analysis

Perceli
laurel wilt
mortality of
pre-invasion
redbay (i.e.;
excluding
new growth)

Range-wide:
29.9%




New
Analysis

Percell
laurel wilt
mortality of
pre-invasion
redbay (i.e.,
excluding
new growth)

Range-wide:

31.2%

Relative to previous analysis:
= increase in % mortality
= decrease in % mortality

= no / minimal change
. i
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plots with redbay
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» N =620
2nd-order polynomial
trend removed

Spherical
semivariogram

Minimum 10,
maximum 20
neighbors




Inferpolated
Maps

>

Ordinary kriging of
plots with redbay

» Only plots
measured in both

inventory periods
» N =620

2nd-order polynomial
trend removed

Spherical
semivariogram

Minimum 10,
maximum 20
neighbors
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Parallels / Differences Between FIA
Results and Inifial Detection Map

. : s
Distribution of Counties with Laurel Wilt Disease* by year of Initial Detection % Laurel Wilt Mortality ¢ bl Virginia
* Laurel Wilt Discase is a destructive disrzasr:ofrcdl;z\y(l’crsca\harbonia) and other specics | 4 - <10 O 40-50 3 Areas of depor’rure from "

within the laurel family (Lauraceac) caused by a vascular wilt fungus (Raffaclea lauricola) that is H 7 - 10-20 Q 50 - 60 .\\/\< previous Ono|ysis <~~
—— -

vectored by the redbay ambrosia beetle (Xyleborus glabratus).The pathogen has been confirmed

through laboratory analysis of host samples collected in the counties highlighted. \ O 20 - 30 - 60 -70 ) g e —il rM/
\ = S \

b avon C30-40 @ >70

) Forest Cover

Initial Detection of
Xyleborus glabratus -
May 2002
Port Wentworth, GA

LOVISIANA
Texas

< North Carolina
Rob Trickel
Information Provided By: rob.trickel@ncagr.gov

Alabama “ Georgia South Carolina
Dana McReynolds Stones Chip Bates David Jenkins
Dana. I Y state.ga.us  Djenki gov

Arkansas ‘ Louisiana Texas

Chandler Barton | Brent Cutrer Shane Harrington
Chandler. state.la.us sharrington@tfs.tamu.edu

Florida Mississippi Gulf of Mexico

Jeff Eickwort John J. Riggins

Jeffrey.Ei mflorida.com | jriggi .msstate.edu
|

Upfiated: April 14, 2017




Take-Home Points

» Re-emphasizes that FIA data can be used for
impact analysis

» Comes with some caveats

» Data show that redbay loss has lbeen severe,
extensive, and rapid

» Roughly 330 million trees killed

» Nearly1/3 of pre-invasion redbay population

» Shifting analysis window forward just 1-2 years
reveals worsening impacts




