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Ameri ca~ Red 
Chestnut Oak 

Sugar 
Maple 

by Paul Schaberg (USDA Forest Service) 

Durlllg the winter. 
Amel ican chestnut Vias 
louml to be 9 F less cold 
lIarlly than both red oak 
and sugar m<lple. 
laboratory metllods 
used 10 ml:;lsurc cold 
101(!rt1nce,lIll1llr. 
Ilr.cessary 10 
evaluate dtfierem:es 
,lInong Sililcies and 
SOllrces can produce 
fairly conservative 
results that seem to 
overestimate Ihi! cold 
tolerance of actual 
shools In Ihe field. 

Crr.dll: Paula Murakami, 
USDA Foresl Selvice 

he restoration of the American 
chestnut is a goal that wlltes 
chestnut enthusiasts from 
Maine to Georgia, !i'om the East 
Coast to the Oh io River, and 
even beyond the boundaries of 

this majestic species' native range, But while 
our goal is the same-to restore this tree to its 
former place in the forest-the obstacles vary 
with each location this effort is undertaken. 

In the northern and coleler reaches of the 
American chestnut's native range, hardiness to 
low temperatures may be a challenge to return­
ing this tree to the forest. If you look at a range 
map, it seems likely that the American chestnut 

was originally limited in its northern range by 
low temperatures. Considering this, in colder 
locations it may be necessary to develop and 
p lant American chestnuts that are resistant to 
not just one, but two ecological threats-one 
introduced (blight) and one native (cold). 

In 2005, TACF began working with a col­
laborative research group a t the US. Forest 
Service Northern Research Station and th e 
University of Vermont. 1heir first round of in­
vestigations focused on the cold tolerance of 
the woody shoots of American chestnut and 
backcross chestnut. Shoots, a h'ee's small woody 
stems, are exposed to the elements year-round 
and can become damaged, or even ki lled, by 
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low temperatmes. Shoots from American and 
Vermont backcross chestnut, red oak and sugar 
maple were sampled from two sites in Vermont 
dming the fall, winter and spring of 2006-2007 
and then tested in the laboratory to assess their 
cold tolerance. While both sugar maple and red 
oak grow farth er north than American chestnut, 
and are thus expected to be more cold tolerant, 
both spec ies were chosen to represent fairl y 
standard northern hardwood competition. 

By testing the cold toleran ce of shoo ts 
throughout th e fall, win ter and spring, it's pos­
sible to get a better picture of when trees start 
to acclimate to the cold, what their cold thresh­
old is during the win ter, and when they drop 
their guard in the spring. By April of 2007, it 
was clear at one of the sampling sites that many 
of the trees had been damaged by low winter 
temperatures. 11,e tips of many terminal and 
lateral shoots had died back 6-12 inches, caus­
ing lateral buds on injured shoots to be released 
and resul ting in a bush-like appearance of in­
jured plants. 

11,is kind of injury can be visually assessed, 
and field measures of shoot winter injmy were 
made in the spring of 2007 on the same chest­
nut, oak and maple saplings used in laboratory 
assessments. Again, it was found that the chest­
nuts were less cold hard y. While there was sig­
nificant winter injury measured on most of the 
chestnuts, nOlle was observed on the oak or 
maple sampled from the same area. It's interest­
ing to note that while the laboratory assess­
ments identified a damaging winter tempera­
ture of -30"P, actual lows measured at this site 
were only -l S"F, 12 degrees warmer than pre­
dicted to cause injury. 

While the shoots of a tree are always exposed 
to th e elements, there are other tissue types 
that must also survive the wi nter in order to 
aid natu ral regeneration. W hen considering 
the reintroduction, regeneration and spread of 
blight-resistant stock (the goal of America n 
chestnut restora tion), it is reasonable to won­
der-are the nuts cold hardy enough to hold 
up to northeastern winter temperatures and 
success!i.i1ly sprout in the spring? In order to 
answer this question, a preUminary nut cold 
to lerance experim ent was conducted. 

Canada 

EXTENDED RANGE 

American chestnuts from throughout the 
range were laboratory tested for cold tolerance 
in a manner similar to shoots. Red oak acorns 
were also tested as a comparison. Whi le this 
preli minary experiment did not uncover any 
regional or elevation patterns for the cold toler­
ance of chestnuts, it was found that chestnu ts 
were about two degrees Fahren heit less cold 
hardy than red oak acorns (- lO"F and -12"F, 
respectively). Interestingly, neither chestnuts 
nor acorn s were cold tolerant enough to survive 
ambi ent low air temperatures lypical to the 
north east. TI,US, it is likely that the burial of 
nuts by rodents or the protection of winter 
snowpacks is needed to shelter both chestnuts 
and acorn s from !i.·eezing damage and keep 
them viable through long northern win ters. 

Hesults from these first experiments high­
lighted the limited cold tolerance of American 
chestnut relative to ambient temperature lows 
and potential species competitors in the North 
Country.111ese results also raised new questions 
about how to best guide chestnut restoration 
in colder climates. 

The range 01 the 
American chestnut 

In Nc'.': England. 
Arner iean chestnut 

till :; lT1ay be round in J 

1£ ~ exc;~[lhOIMny cold 
p ckels. bullO general 

If Ii!TIlted to areas where 
mlld~r temperatures 

predominate, such as 
Jake and Jlver valleys amI 
lom~1 el,~valions . Credl1. 
Sara FIIl.sirnrnons, TACF 
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111'1: I N T H E COL D 

Chestnut shoots kilierl by winter Irmpr.I(lIIIrCS arc Il(lsy 10 ~Ilot In Ihe spring. The billk IS clarker. 
sunkell ,lOci mt;kr.d <It 1I1e '>lle 01 iIlJUIY. As!lle {jIOWlllO season progrr.~ses. 11m l)IItis un nol 
sm'!l1 (l1ll! leaves !In nut el11erye 011 V'illtHr-III!tlleci shoots. BasiL~lly tll0 '.twol is. ami appears 
dearl WI Ii Ie laLloratolY asseSSll1Cllts precJil:1P.{1 J cJ.1n1aOinfj 1r.IllIJeratlire 01 -30"f. tCll1pr.la[l lre 
lows measlireci ill1hi5 sile were 1211eOlees warmer Ih.11l predicteTi to calise mjury. l1"s likely II1.1l 
dJ l1I(lge \Jas obselved .illligh!!r lernjwlal ll1 es III Ihe linld because lClllp{!ralurCs In 11m nalula l 
IlllVilolllllenl call1 l uctll~le clrastic(llIy In il sllort pCliod of lime. This creates rapid IreCLlI-thaw 
slrcsm:s 1l1al nrc OitCI11110lC c1al1lilg l l1~J Ihan tim slow-Ireeze cOlldltlo!lS of lilhoralOry tests 
Grechl. Kendra Gurney. TACF 
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A large experimental p lanting established 
on the Green Mountain National Forest in Ver­
mont in 2009 hopes to answer these new ques­
tions. American chestnuts from sources repre­
senting a large portion of the species' native 
range"were planted in rep licated plots lmder 
different levels of canopy cover. This larger col­
lection of geographically diverse sources will 
allow for a more thorough look at the variation 
in fullerican chestnut shoot cold tolerance 
associated with the genetic source of trees. In 
addition. the different levels of canopy cover 
used in the study should help to determine the 
best planting environment to provide optimal 
cold tolerance, grO\vth and survival in colder 
cl imates. 

These investigations into Am erican chestnut 
cold tolerance were designed to improve res­
toration efforts, as well as to increase the body 
of knowledge about this important tree species. 
The first experiments have high lighted limited 
cold tolerance as a potential complication to 
restoration efforts in more northern climates. 
However, work continues to detennine the 
best way to overcome this li mitation. It's like­
ly that laboratory and field tests wi ll identify 
genetic sources of American chestnut that are 
significantly more cold tolerant than typical 
species averages. The targeted use of these 
sources in breed ing efforts in the north could 
measurably increase overwintering survival 
and growth for a bet.ter overall outlook for the 
American chestnut across its traditional range 
and beyond .~ 

Palll $cllaberq IS il Research Plant Pl lysioloylst <11 the Norlhelll 
Research 51,111011 oll1w U.S. rore5t Selvlce in South BlIllingloll. VT 
iJll{II~; [(1I111cJll1g IIWl!lher 1)1 Il le 1fT/Nil cilllPter ;]11[];] current hoard 
nu,mlJer ot !llal statr. chapl!,;1 

Kelldra Gur ney I~ TAGF's New (nqi,lI1d Re!lion~1 Science Coorcliurr.tor. 
h~sc(1111 Soutll BUlIiI1(Jtoli. Vwnonl She ctHllerl (I BS in Environ 
men!;"!! Gorlserv(llion Sr.icncc willl a sell·dp.sinncd minor in plilnl and 
lorcst hr.nlth ill tile Univorslty 01 New Hnmpshi(e 
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