@J Naturalist’s Notebook
Threats to the Tree of Life

Magnificent, strong and once theiving in Appalachian forests, oaks
now struggle to regenerate. As deadly diseases spread in other
reqions, a new alliance is emerging to protect this key species.

By Eliza Laubach

Tree of life: the icenic Celtic im-
age likely depicts an cak tree, a food
producer for animals and humans
alike in prodein-rich acorms. The tree
of diversity: 430 to &30 speces ccour
wialdwide, depending on classification,
as oabs easily hybridize. North America
& an oak blodiversity hotspat with at
least 220 specks, the majority of which
grow in Mexice. In Appalachia, about
a dozen different pak species ane found
in various habitats.

These prominent trees have helped
e shape culture, dict and ecosystems
acrass the warld, yet are facing sig-
mificant thneaks bo their ability to thrive.
Today, saks are struggling to regenerabe,
and diseases spreading in the West and
Midwest could bring ecological devas-
tatien if they take root in Appalachia.

Humans have a long relationshap
with these mighty trees. The Chero-
kee language has separate words for
white pak, proncunced “tsues-ga,” and
red oak, "a-da-ya.” “Oak” is derived
from similar-scunding words shared
amang many ancient [ndo-European
languages, ard proto-Germanic “elks™
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gave barth to the word used today
White cak is a tmaditicnal basket-
making material for the Eastern Band
of Cherokee Indians, the wood being
phiable enough to splint into weavable
strips. A vital food source, indigenous
people of Neeth America ground acorns
inde flour, and the Cherokee extracted
il froen them, *as sweet as that from the
alive,” FH Harris wrote in 1937 Acorns
have replaced the blight-stricken and
nearly extinet American Chestnut as
primary forage for mammals ard large
birds in Appalachian forests.
ks also suppart hund reds of spe.
clos of insects, who reside o the base of
the: food pyramid. Giving food, shelter
and habitat to countless species, aaks
play a key role in the ecosystem. Now,
rescarchers and Foreskers are working
o protect these critical trees and help
them thirive in today's changing forests.

Struggling to Regenerate

In 1935, the U.5. Forest Service
enacted a palicy of extinguishing wild-
fires in publicly covned lands within 24
hoars. Around the same Hme, castern
fodests were recovering from a legacy
of dearcut lagging practices. Oake have
adapted with fine and mild disturbance.
Only shadestolerant in thedr early years,
firesresistant oaks depend on burns o
clear understory plants and o dry the
w0l as they grow. Modstune-loving tulip
poplars and maples regenerabe quackly
after clearcutting, growing up into a
canapy befare slow-growing cak sap-
lings have a chance.

Andy Tait, forestry director of
Ecoforesters, a ferest management
neaprafit based in Asheville, N.C, has
werked in about 1M different Forests in
Southern Appalachia

"It's a safe bet that there are paksin
thee cverstary 6 to 100 vears old, butin
the understory there is a dearth of aak
regeneration,” says Tait.

As Appalachian Forests mature
without caks entering the canopy;, the
compesttion of many oak forests is
changing, savs Tait, with more mais-
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ture-loving planits proliferating.

Adding pressure are al-
cohol connelssears” rapacious
desire for paken drink. White
oak, historically popular for
furmiture making, is the chosen
Tumber of the beoming whiskey
and wine barreks industry.

A German forestry practice
called “femelbchlag” maght help. Femel-
schlag, whach translates to “group cut-
fings,” mamics the natural prooess of a
large tree Ealling, dowwn in a foeest by mak-
ing several harvests over three decades In
an expanding radius, thus making cdges
of open light in the canapy.

“Ohaks are goddilocks that like a little
bit of sun, net a lot,” says Tait.

At the Bent Creek Experimental
Farest near Asheville, N.C, U5 Foeest
Service researchers ane one year inbo &
femelschlag experiment. Research forest-
er Tara Keyser Is excried aboat this prac-
tice adding to the tools used in managing
oak systems such as controlled burns
ard herbacide use. Bul, 25 Kevser says, it
takes a few decades o see nesalts in the
forest. She will be retired by the time the
femelschlag experiment & finished.

Diseases Approach

With rescarchers and Faresters just
begirming to understand how oaks re-
generate in Appalachia, those in other
regions warn of a farebading stary of the
oak's futunes microorganism pathogens
hat, onoe takien hald, cannot be stapped.
These microorgandsms are responsible
dor sudden oak death and oak wilt.

Sudden oak death is caused by
a water mald pathogen that spreads

through water. and has killed oaks
across California and seuthern Ciregon
The pathegen affectsseme plant families
without killing them, granting covert
aceess at nurseries. In California, whiere

millions of caks have died, the discase
spreads through the canopy, but dees
not kill & free unkess it inds a wound
in the trunk.

Oak wilt iz a fungus that dsables
the tree's water-transporting funclian
and cavses leaves i wiltand fall Spread
through interconmnecting foats, a native
bewthe, and human movement af infected
wood, the discase exbends acress the
Upper Midwest and central Texas, and
has been sparsely recorded in Cendral
and Scathern Appalachia It kills red
aaks within a year, while white oaks dae
mone shwly.

Byan Huish, a biolegy professor
whea studies human-plant relationships
atthe University of Virginia's College at
Wiz, s concermed with whathe consid
ers could be the next chestnut blight.

There are Eastern locabipns where
the sudden cak death pathogen has been
found bat likely contained in nurseries.
Mo condirmed cases exist of an oak dying
froen the disease in the East, according,
ter Huish. Ed Burlet, sputhwest regional
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supervisor at the Virginia Depariment of
Agriculture and Conservation, surveys
mursery plants annually for sudden cak
death, espedally when nurseries arder
plant steck that could carry the discase.
Nurseries that order rhodedendrons,
camellias or any of the many possible
hest plants fram the West Coast risk
spreading it in the East.

In ¥irginia, there has not been any
sudden cak death detected since 2015
— but in 2009, nursery shipments with
infected rhededendrons landed m Ru-
ral King and Wal-Mart stores in West
Virginia and Tennessee. Anrual surveys
currendly being conducted will confirm
whether the disease is contained within
fthe nurserics. Burlett cocasonally con
ducts autreach education to these in the
nursry trode, and encourages buyers o
b vigilant insowrcng local plants as well.

While Huish hypothesizes that the
#eneral bealth and integrity of Appala
chian forests have kept these pathagens
at bay. he s uncertain about the fiumure
Along with kogging. the stressof a chang-
ing climate and erratic weather patierns
combired with increased fragmentabion
and disturbance of forests make Appa-
lachian trees more susceptible o blights
and pests, & seen with the American
chestnut and Eastern hemdack,

Witnessing a massive die-off of
mountain ash rees due to the emerald
ash borer, Huish felt "a call o prevent a
similar fate For the caks” But he knew
tackling this wark was mudh more than
what a lone researcher in Seuthwest
Wirginia coubd undertake.

To prepare, Huish is foeming the Cak
Conservation Alliance with a nebwaork of
mesparchers, o governmenta] eeganiza-
tions, educatars, foresters, hunters and
concerned cifizens o monitor Appalas
chian forests and leamn from other regios.

One impartant ally & the Morton
Arboretum in northem [lines. A hab
i troe escarch, scicntists at the Arboge-
fum's Center for Tree Science are build
ing, webs of resilience, such as founding
transnational sak corservation networks
and connectng research across the globe.

“It's important te understand
what trees ane doing, now, ™ says Chuck.
Canmon, director of the Center for Tree
Soence. He owersces research on oak
wilt<infected trees in Illinols, and is
helping to write proposals o connect

different regones inte a seetof " sentined
netwerk.” Studying the submerged,
underground root system, which is
hoaw frees communicate and also how
these diseases can spread, reguires mon:
techrology than what is available.
“These regicnal netwarks are key o
diagnosing and preventing in the early
stage,” saysCannon. “Because i we wait
too Jang there's niot much swe can da.”
Huish envisions the alllance with
three main brandches: forest monitonng,
pathogen rescarch and human connec
tion. Menitoring is vital in this curnent

stage, o carly detection leads to suce |
ceseful eradication, sccording to Burdett |
with the Virginia Departeaent of Agrie |
culture and Conservatiom. Dvone and |
satellibe imagery can determine which |

plants are stressed in a fonest, as they
emit certain stress chemicals indicating
specific pathogens, glving a new view

of the vast public and privately owned |

forests of the Southeast

Huish is warking with three partner
arganizations o develop methods for |

commanity members 1o take part in
mankiering efforts. The alliance is creat
ing a section on the citizen sdence app

iMaturalist to upload data on infected |
aaks. Dependingon funding, testing kits |
for sudden ook death may be available

teconfirm reports and differentiate from.
ather stresses and pathogens that can
look like the disease. Huish fears that it
hias taken hald but no ane is noticing it

The human connechion contains
vast patential im Huish's mindd, as ac
knowhedging caks ceatributions toa
sense of culture and place is vital, be
says Education and citizen science
among interdiscplinary groups, from
indigerous peoples to schavlchildren, is
the strength of the alliance, according to
Huish. He is talking to local mowntain
musicians about writing songs lament:
ing the chestrat lose and its impact on
culture. Creative, theatrical productions
ane om his mind as well.

“Oine of the goals is to show this
web of connections,” savs Huish, o
“help us justify why and how we need
e protect the oaks.” +
The Ok Conservation Allfance 1s gatfer
ing fumis and formimg partmers. Ewmail
Ryare Huish o el S e odu if wow
are (elereshed in taking g
surclt, maoniforiag anid education. in 2,
Hui ms P hos! commmiily ferums
acrass Phe region tr frain aifizen sciewlists
in manitaring oaks. Dk [ b postied af
appEcesorgloak Hdar

'Nutty Buddy Collective

Eating, native food s Bill Whipple's
mission in Ashevilbe, NMC. He and el
| Yow tree archard enthusiasts started the
HNutty Buddy Collective, facused on
re-wilding pepular cuisine. With sub
sidized, commencial agricultunebeing a
major contribubor o greenhouse gases,
says Whipple, “we really
need to rethink about
where we get our food ™

The collective gath:
ers acorns, black wal-
nuts and hidkory nuts in
mawed feelds and urban
aneas and then processes
theem knk s o, crackers
and oil as part of the
Acornucopia Project.
Oaks are what made
i humars clever, Whipple

from eating sticks and leaves, thus
developing their brains.

Whipple campaigns at farmers
markets and the local food co-op to
cultivatea taste for wibd nuts in the kel
market, im an effort to evenhally cons
vinge farmers ak large to inoorporate nas
five nut trees inocow
pastures, or replace
corn and soy crops
with walnut and aak
archards Mot oaly are
EEs an appropriate
companion plant for
pastures, according
te Whipple, but clear
pastures are perfect
for gathering nuts.

"Every piece of
corn that spmeone
doesn’t eat because of
eabing acoen & a step
in the right direcbon,”
says Whipple. "If we
humans value oaks
then wie'll takie better
ol o e Acstuicipic Projeed.  care of them. ™ &

{ contends, as he thinks
that the complex pro-
cess of leaching tannins
and grinding acoms to
{ accees their nutrients
helped ancient human-
oids transition away A
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