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notes

EDITOR'S NOTES
Summer / Fall 1996

nthespirit of the har vest season we've gather edin for you a
I number of sheaves of sever al differ ent color s and textur es.

Stor ed her e for the cold months ahead ar e hundr ed- year ol d
photogr aphs of alumber j ack skidding chestnut logs. (ACF member
Nel son Calkins, Jr., grandson of the lumber j ack, thinks they're
chestnut logs. Can any one make a positive identification?)

You'll find a pasthumous r ecal l ection of chestnut tr ees from the
south side of Long Island Sound, and fr om my inter view with a
r esident of the nor th side of the Sound, memories of chestnuts col-
lectedin a New Engand city par k. Ther e ar e stories of chestnuts
in the Appal achians and a poem fr om awilder ness r anger in
Maine. Ther eis a descr iption of unusual trees in nor thwester n
Pennsylvania, and an explor ation of the history of ther elationship
between hemlock, chestnut and the activities of people at the
Har var d For est in Massachusetts.

The annual update on activities at the Foundation’s r esear ch
far ms in Meadowview, Virginiais here, andfor context ashort
discussion of our br eeding str ategies has been included too. ( New
member s par ticular ly —and welcome toyou! —might find it
useful.) Andyou might just as well be breeding your own tr ees,
for which pur poseyou’'ll needthe short ar ticle on har vesting and
stor ing chestnut bur s and nuts.

As you’ll note, this autumnal abundance of science and story has
been given us by our members. (Every contributor belongsto
ACF.) Andjust asthisistheir —your —Jour nal, The American
Chestnut Foundation is your or ganization. Who does all the wor k
ar ound her e? You do, of cour se! Thank you all for amost plentiful

har vest. %

Shelly Stiles
Editor
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Henry W. Calkins delivers what
might be chestnut logs to a
sawmill near Rutland,
Massachusetts circa 1895.

LETTERS

Dear ACF,

| have always wonder ed if the logs shown in the photos I've
enclosed ar e chestnut 1ogs. ( These pictur es show my gr andfa-
ther at afarm her e in Rutland, Massachusetts and wer e taken
just about one hundr ed year s ago.) When | was r eading the
Summer 1995 Bark | noticed the pictur e of Phil Rutter and
the West Salem giant chestnut. | think your West Salem pic-
tur e makes a good compar ison and tends to confir m my opin-
ion that grandad’s logs ar e chestnut. Maybe other reader s
would comment.

| still own about one hundr ed acr es of gr andfather’s land
and chestnut shoots still come up and gr ow to bur - making
size but die back about then, befor e making viable nuts.

When | was growing up duringthe 1930’s ther e wer e still
many dead chestnuts. My gr andfather, who by then had a sta-
tionary water - power ed sawmill, was still sawing and made
lumber out of the better dead tr ees. We used most of the r est
for fir ewood and fence posts.
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Henry W. Calkins and two
hard-working oxen skid what
might be chestnut logs.
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NOTES FROM MEADOWYV IEW
Spring 1995 - Spring 1996

F. V. Hebar d, Super intendent
Wagner and Price Resear ch Far ms

1995 GRrowING CONDITIONS

n 1995, the Meadowview ar ea suffer ed a sever e summer

dr ought with essentially norain between July 4 and August
20, and then nomor e until Sept 20. June on the other hand was
cool and damp. The June weather tur ned out to be good for polli-
nating, or at least not bad. The summer drought didn’t affect tr ee
gr owth too much, but it may have been r elated to some winter
dieback over 1995-1996. We had alr eady fertilized by the time
the dr ought became evident, so the plants may have failed to
har den of f pr oper |y because they car ried excess nitr ogen into
the fall that was not taken up during the summer. The winter
dieback duetocoldinjury was fairly mild and only affected 2-
5% of thetr ees.
1995 POLLINATION AND HARVEST
Although we placed mor e bags in 1995 than in any single pre-
vious year, this was not our lar gest har vest ever. But compar ed
to past year s, we pr oduced many mor e nuts for br eeding pur -
poses, as opposedtor esear ch pur poses. This higher yield of nuts
for br eeding occur r ed because we had mor e Amer ican chestnut
mother tr ees towor k with than in year s past. In 1995, we also
had very little pollen contamination; it was confined to six
mother tr ees. Sooverall, we har vested an excellent cr op.

| attribute thelow rates of pollen contamination to our prac-
ticein 1995 of attempting to bag femal e flower s as soon as
styles wer e exer ted from the burs. Thereis still some question,
however , as to whether this practicewill lead to pr ematur e
abscission of burs. We hadvery low r ates of prematur e abscis-
sionin 1995, possibly because the weather was extr emely cool
and wet dur ing pollination season. In hotter year s, we may see
unacceptably high rates of prematur e bur abscission associ ated
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with fairly ear ly placement of bags.

The poor nut yield was dir ectly attributable tothe paollen used
for particular cr osses. Some sour ces of pollen gave high yields
while other s gave low yields. We will have to examine this mor e
car efully in subsequent year s. For most cr osses, pollinations
wer e made using fr esh catkins that had been cover ed with br own
paper grocery bags the night befor e, then left on the father tree
until mor ning.

Sever al volunteer s helped out with pollinatingin 1995. Once
again, Chandis Klinger came down fr om Pennsylvania and was
the gr eat help he has always been. Bar bar a and Alan Cox came up
from Chattanoogato providecritical quality control during
inoculation. Charlie Allen gave two weeks of excellent help inoc-
ulating, bagging and pollinating. Califor nia ACF member Bernie
Monahan hel ped mer eplace the water pump in thetractor, and
he tempor arily over came his fear of heights while pollinating.
Lou Silveri camein from Memphis and spent sever a days
clearing ar ound spr outs in the mountains, as did Welles
Thur ber from Maine. Christine Bock missed seeing a bear inthe
mountains, but she did see and bag some pr etty big chestnut
trees. Bill Lordand Bob & Ann Leffel or ganized a cr ew fr om
Pennsylvaniathat included Tom Pugel, Rosina Coltellar o and Bill
Peifer.

Again, Peter Devin was a gr eat help, sending pollen so that |
did not have totravel to Connecticut. However, | am pleased to
say that we have moved beyond needing pallen fr om Connecticut!
The br eeding of the G aves, Clapper and their associatedtreesis
complete and we ar e now br eedingtheir progeny.

In 1995 we produced 806 thir d backcr oss nuts fr om off-
spring of the Capper tr eethat had been bredin Connecticut in
1989. We also har vested 2962 open- pollinated, BC,- F5 nuts
fr om those tr ees. If you compar e our holdings this year ( Table
2) tothose of last year, you will seethat the number of second
backcr osses has decr eased! We ripped out most of the O apper
second backcr asses bredin 1989, leaving only the most blight-
r esistant trees. So afair proportion (about one- sixteenth) of
their BG, - F, nuts should gr ow into highly blight- r esistant

®
¢

“The breeding of
the Graves,
Clapper and

their associated
trees is com-

plete and we are
now breeding

their progeny.”
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TABLE 1.

Amer ican Chestnut Foundation 1995 Nut Har vest
from Contr olled Pollinations and Sel ected Open Pollinations.

Pollinated Unpollinated Number of
Checks American
Nut Chestnut
Type Female Parent Pollen Parent nuts bags burs nuts
bags...burs Lines
B1 American Nanking Fq 443 512 1341 11 52 121 6
B1 Nanking Fq American 39 69 89 0 5 9 1
B, American Douglas B 16 75 130 0 7 14 1
B, American Graves By 220 89 286 0 12 23 3
By Douglas Bq American 5 17 71 0 2 0 1
B,-F,  Clapper B, open pollinated 2962 . . . . . 5
B3 American Clapper By 786 1052 1908 0 109 225 6
B3 Clapper B, American 20 24 46 0 2 3 3
F1 Miller 65-4 American 19 18 59 0 4 18 1
F American Nanking 4 5 13 0 1 3 1
Fq Meiling American 77 65 221 0 7 23 2
F1 Nanking American 0 15 31 0 2 4 1
= Orrin American 22 16 90 0 2 7 1
F3 Mahogany Fp Mahogany F» 96 108 250 7 15 27 1
LS Iq Lrg Surv Amer open pollinated 26 . . . . . 2
LS Fq American Ort 148 107 205 0 11 22 1
F1 Seg A 50 10 30 1 1 2 1
Total Controlled Pollinations 19452182 477019 230 501
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TABLE 2.

Type and Number of Chestnut Tr ees or Planted Nuts at the ACF Meadowview Resear ch Far msin
May, 1996, with the Number of Sour ces of Resistance and the Number of Amer ican Chestnut
Lines in the Br eeding Stock.

Number of
Nuts or Sources of American
A =T o < T U i, .effi Trees-Resistance —Lines -
American 738 21
Chinese 359 28
Chinese x American: Fq 184 7 26
American x (Chinese x American): Bq 628 9 26.*
American x [American x (Chinese x American)]: By 2293 3 36
American x {American x [American x (Chinese x American)]}: Bj 910 2
19
(Chinese x American) x (Chinese x American): Fp 275 3 4
[Chx Am) x (Ch x Am)] x [Chx Am) x (Ch x Am)]:F3 18 1 1
[Amer x (Chin x Amer)] x [Amer x (Chin x Amer)]: B1-F, 422 2 1
{Am x [Am x (Ch x Am)]} x {Am x [Am x (Ch x Am)]}:B>-F,590 1 6
Chinese x (Chinese x American): Chinese By 145
Chinese x [American x (Chinese x American)] 43
Japanese 3
American x Japanese: Fq 1 1
(American x Japanese) x American: By 1
Castanea sequinii 48 3
Chinese x Castanea pumila: Fq 2
Large, Surviving American 5 4 4
Large, Surviving American x American: By 259 8 9
Large, Surviving American x Large, Surviving American: I; 48 3 3
Irradiated American 48 3 3
Other 22
Total 7062

* The number of lines varied depending on the source of resistance. We will have to make additional crosses
in some lines to acheive the desired number of 75 progeny per generation within a line. In keeping with past
practice, the number of lines for each source of resistance are added separately; thus, progeny from two
sources of resistance with the same American parents would be counted as two lines rather than one line.
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Controlled pollination at our
Meadowview research farms is

a painstaking process that
would never get done without
the help of many committed
volunteers.

tr ees.

We will repeat this processin 2001 with the tr ees gr own
from those thir d backcr oss nuts, har vesting BC3- F, nuts. We
expect to be har vesting BC3- F3 nuts from those BC3- Fpsin
2006. We hope also to har vest BC3- F3 nutsin 2004 and 2005
from ear lier plantings. This will complete the br eeding pr ocess
as envisioned by Dr. Bur nham!

1996 PLANTINGS

The new Price farm is startingtolook like a chestnut r esear ch
farm! We planted 2,341 nuts and tr ees ther e on about 6 acr es.
Much of thefarm is visible from the r oad, sothose six acr es
look like alot, even though they ar e scatter ed fr om one end of
the 93 acrefarm tothe other.

The plantings included most of the nuts detailedin Table 1,
including our first lar ge or char d of thir d backcr oss nuts. Those
nuts wer e planted at one end of the far m to ensur e their isola-
tion fr om pollen of less advanced cr osses, plant-
ed towar ds the other end of the far m.

The springof 1996 has been very moist,
so we have had excellent emer gence, appr oach-
ing90%.

We now have 7,062 trees growing at the
Price and Wagner far ms. These include a com-
plete set of ar ound 20 lines each from the
G aves and A apper tr ees, some second back-
cr osses fr om the Douglas tr ees, and closeto 10
lines of fir st backcr osses fr om Nanking, which
is a Chinese chestnut tr ee.

If you wouldliketo help at our Meadowview
farms, pleasewritemeat 14005 denbr ook
Avenue, Meadowview, VA 24361 or call (540)
944-4631. We expect our peak times next
year will be the weeks of June 17 and 24.
However, this can vary afair amount due to
the weather, which is why | r equest that you
call after June5, 1997 when the timing for
the year will be mor e appar ent.
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GET YOUR REPRINT NOW

limited number of reprints are still available of ACF

Far m Super intendent Fr ed Hebar d’s technical articlein
the November/ December 1994 issue of The Jour nal of
Her edity, in which Hebar d examines various char acteristics
that might affect the success of the ACF’s backcr oss br eeding
program. (Call us for acopy.) The following abstr act is fr om
that article.

“Inheritance of Juvenile Leaf and Stem Mor phological Traits
in Crosses of Chinese and Amer ican Chestnut” by F. V.
Hebar d

Pr ogeny fr om cr osses of Amer ican and Chinese chestnut wer e
examined for the followingtraits: occur r ence of simple hairs
on interveinal ar eas of abaxial |eaf surfaces (interveinal
hair s) ; density of simple hairs on twigs (twig hairs) and on
abaxial leaf midribs and secondary veins (vein hairs) ; stip-
ule size; stipule dehiscence; green or red stem color ; and bud
shape. The inheritance of bud shape could not be ascribedto a
simple Mendelian model. All other traits appear to be con-
trolled by two genes, with two exceptions: high density of
vein hairs on Chinese chestnut is probably controlled by

thr ee dominant genes, and occur r ence of interveinal hairsin
Chinese chestnut may be contr olled by a single gene with
additional modifier s. High density of twig hairs on Chinese
chestnut is probably contr olled by two incompletely dominant
genes. Red stem color on Amer ican chestnut may be contr olled
by two imcompletely dominant genes. Lar ge stipules on
Chinese chestnut take much longer to senesce and dehisce than
small stipules on American chetnut. This appear s to be
strictly related to stipule size and contr olled by the same
gene(s) . Thethree hair traits and stem color wer e linked to
each other . Stem color alsowas linked to stipule size. The
stem color deter minations wer e the most inter esting from a
pathol ogical per spective. Data on bud br eak at one date prior
tothe first frost- free date in spring ar e al so pr esented.
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THE SENTINEL

( Dedicated to my leafy friend, the mighty bear er of the bur,
whose fr agile existence has so enriched my own.)

It came on the wind, asilent foe
Sovery many year s ago

From many miles acr oss the sea
Wher e it had spent eter nity

In new and better places, wher e,
On freely taking totheair

It made itself afine abode,

It radiated fr om the node
Without conflict, spreading near
A scor e of miles with every year.

It prosper ed well, and heldits gr ound
But no contr ol was ever found

And no solution. One that might

Er adicate this par asite

Befor e its wrath was fully wr ought
Befor eits lethal blow was br ought.

It set its roots, and set them firm

On hillside, valley, col and ber m,

In par ks, on homesteads, and in woods.
And one of our most val ued goods,

The timber, strong and handsome- gr ai ned,

Krista Butterfield searched for and found So cher ished, and so Iong r etained
remnants of an Appalachian chestnut forest Fr om one ar eat har dWOOd, now assumed
on a recent trip to North Carolina. Afiniteresour ce, trul y doomed.

And what of cr eatur es, what of these
Who made their homes among the tr ees
Wher e lofty br anches held the fruits
O their survival, andther oots
Bor e for th the mightly boles towield
A bumper crop for every yield?

Alas! What losses didincur
The mighty bear er of the bur!
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Yet some poor souls, by fate or chance,
Stand fr ozen in their battle stance.

Now star k with pallor, stripped of limbs,
They loft and sway on weather’s whims,
Until one day, the winds will blow,

And clingingice, and drifting snow

Shall cleave the snags from off their r oots
And maybe someday, little shoots

Will sprout from those old r oots and then
Will die and spr out and die again.

Beneath each page of “ past” uptur ned, 4‘—

Ther e lies a mor a to be lear ned.
That mor al being, simply put,

A certain or der is afoot

That Natur e clear ly must obey.

The past cannot be cast away.

But somewher e in some cyclic stage,
The answer lies, however vague,

As to the cur e so badly sought.

We must all bear in mind this thought:
That whether soon, with human help,
O later on, by timeitself,

The latent cur e indeed exi sts.

And will be found, if we per sist.

"Il proudly join the great cr usade
To hasten to the Chestnut’s aid,
And seek the cur e that will alone
Restoreit toits rightful thronel

KRISTA JACKSON BUTTERFIELD

(KristaButter field, for merly an electrical engineer and
amember of the Connecticut chapter of The ACF, now
lives in wester n Maine and wor ks as a wilder ness r anger
for the US For est Ser vice. She and her husband gr ow 45
Amer ican chestnut seedlings on their 94 acr es, and

sear ch for chestnuts wher ever they travel.)
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HARVESTING
AND STORING CHESTNUTS

t’s that time of year again! The following har vest checklist
I is adaptedin part from our “ Pollination” and “ Har vesting
Chestnuts” fact sheets. These fact sheets and other s including
“ Mudpacking,” “ Planting,” and“ Quick Guidelines,” are
pr oduced by The Amer ican Chestnut Foundation and ar e avail -
able at no cost from ACF, P.O. Box 4044, Bennington, VT
05201.

What do | harvest?

Chestnut seeds or nuts ar e carriedinside spiny shells
called burs, one to thr ee nuts per bur. Whether you intendto
eat or plant the nuts, harvest or collect the burs themselves.

When do | harvest the burs?

Har vest bur s when they begin to split open, asign that the
nuts inside ar e ripe. Nuts begin toripen as early as mid-
August in the souther n part of the chestnut’s r ange and as |l ate
as ear ly Cctober inits norther nmost or highest |ocations.

How do | harvest the burs?

Some bur s will fall tothe ground at the ripe stage and can
be easily collected. To avoid animal predation, however, try
to schedule the har vest when the bur s still remain on the
br anches. They can usually be r emoved with a slight tug or
can be knocked | oose by shaking or swatting the br anches
with a pole pruner or plastic or aluminum tubes. Wear heavy
leather gloves or apair of rubber gloves inside |eather
gloves. ( The spines on the burs are very sharp.) Collector s at
the Meadowview r esear ch far ms gather their harvest in 3-
mil plastic bags hung from their belts. Plastic or heavy
paper feed and seed sacks or |eaf bags might wor k too.

How do | remove the nuts?

16
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Place bursin brown paper bags in acool, dry place pro-
tected fr om animal intruders. Every twotothr ee days, check
the bags and r emove those nuts that have fallen fr ee of their
burs. At the end of ten days, remove all r emaining nuts fr om
their burs even if the burs haven't fully opened.

How do | store the nuts?

Nuts to be planted should be stor ed in moist ( not wet) peat
moss inside plastic bags. Gener ously punctur e the bags using
atoothpick or similar device. Make sur e each nut is sur -

r ounded by peat moss and doesn’t touch other nuts or the sides
of the bag. Store at 34 degr ees F until plantingtime.

Nuts for eating can be storedin br eathable plastic bagsin a
refrigerator for several weeks. They will keep up toayear
boiled or steamed and then fr ozen.

I want to plant my nuts for use in breeding.
What about r ecor d- keeping?

When har vesting, keep bur s from differ ent tr ees separ ate
in differ ent bags. Label each bag car efully with infor mation
on the date collected and on the par ent tr ee's location and
appear ance. (Isit well for med? Healthy? Badly blighted?)
Keep arecor d of the number of nuts collected fr om each tr ee.

Continue to segr egate the bur s and nuts by par ent thr ough-
out the har vesting and stor age pr ocess, keeping each bag
car efully labelled inside and out using a water pr oof mar ker .

e @
e
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MEMCRIES

CF THE RURAL APPALACHIANS...

was bornin Virginiaandlivedther euntil | was eight year s ol d,

when we moved to Nor th Car dlina

[InVirginia] welived on Chestnut Ridge, just up from [what ar e
now the] Meadowview [r esear ch far ms]. The O enshaws lived on the
west side and we lived on the east.

Ther e was alar ge chestnut tr ee close toour home. Maother took us
up ther e every day to pick up the chestnuts befor e the squirr els and
the neighbor s got them. She stor ed [ the nuts] in thecellar. She gave
some for Christmastorelatives wholivedin North Car olinaand we
had plenty for our selves. I’ve eaten chestnuts r aw, boiled, and
r casted by an open fire. G eat every way!

Ther e wer e afew chestnuts tr ees in David County, Nor th Car dina
[towhich we moved], but they didn’t pr oduce many chestnuts. ([ The
tr ees] wer e pr obably too scatter ed.) My husband William [aDavid
County native] got his fir st taste of chestnuts at an annual Masonic
picnic here. Westill go. Itsthe only timewe get toridetheferris
wheel and the mer ry- go- r ound!

If | wer eyounger andin better health I’dlovetoparticipatein
raisingtrees. Sometime | might get to Meadowview to see the far ms
and alsotovisit relatives near there. Weareabigandvery close
family —the Keesees [ my mather's family] andthe McAllister s —
we still visit when we can.

Myr a McAllister Ander son

Mocksville, North Car dina

(MyraMcAllister Andersonis 77 years ddand has ten gr andchil -
dren.)
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CF SUBURBAN LanG I sLAND, NEwW YCRK...

ornin1916, | donot remember any live chestnut tr ees, but |

well remember afew dead ones. Ther e wer e live chestnuts on
Long Island, but we moved ther e from New York only in 1926,
when the blight had a r eady star ted. Andit wasn’t that at ten years |
was unawar e of tr ees. | had gone to camp in Maine and was wel |
awar e of pines, spruce, hemlocks and cedar, as well as oaks and
mapl e which cover ed Rockville Center [the Long Island community
towhich we moved].

Chestnut tr ees enter ed my life the next year, when | took wood
shop in the seventh gr ade. Chestnut was the ideal wood for a shop
wher e only handtools wer e used. It was clear, straight- gr ained, not
too har d, anddid not easily split. And athough an open- gr ained
wood, it wouldtake a good finish. | made atable lamp and atabour et
—asmall, octagona decor ativetable.

My second contact with chestnuts camein 1929 when | became a
Scout. The handbook told us that chestnut was theideal wood for a
campfir e. Pinewas good for aquick firetoboil water . Cak gave good
coals for roasting. Chestnut ser ved well for both pur poses, but |
never had any tobur n for sometime, [until] in 1931, then an Eagle
Scout, | attended a statewide Jambor ee on the Whitney Estate near
Oyster Bay. They gave our troop 18- inch split logs to chop up for
our firewood. They tur ned out to be fr om chestnut tr ees killed by the
blight.

Edwar d G. Lowell ‘
Tar zana, California ‘

(Edwar d Lowell diedin Cctober 1995. This letter is printedwith
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the per mission of his widow, Ruth Lowell.) GF urBAN NEW HaVEN,
CONNECTIQUT...

When Richmond and Sally Qurtis of Quilfor d, Connecticut sent in
their member ship application ear lier this year, they mentioned
having fond memor i es of the Amer ican chestnut. When we called
them to find out mor e, thisis what Richmond had to say.

was bor nin New Haven (and so was my wife- we'reboth 89
I year sod) and| remember collecting chestnuts in New Haven city
par ks when | was akid. ( The gr ound beneath the tr ees woul d be
cover ed with bur s, and akid had to be car eful about wherein the
or ass he sat down, particular ly when lightly dr essed.) “ You must
always eat chestnutsin thedar k,” my mother usedtosay. “ That
way you won't seethe wor ms.”

Later | remember noticingtr ees dying—the bar k j ust hanging
on tr ees ten and 20 inches wide —on Livingston Str eet opposite East
Rock Par k. By thetime | became assistant super i ntendent for the
New Haven Par ks Depar tment in the mid- thirties, al thecity’s
chestnuts wer e gone.

When | was in 7th gr ade we used chestnut in shop class to make
fur niture. It was nicetoplane, andit split nicely. | alsobelieve the
posts used for the netting of shade- gr own tabacco in the Tobacco
Valley alongthe Connecticut River wer e made of chestnut.

In 1909 my mother andfather - in- law occupiedtheir new sum-
mer cottage at Leete's Island in Quildfor d, Connecticut on Long Island
Sound. In 1910 atelephoneline was installed fr om Leete's Island
Road to the cottage — 7/ 10ths of amile, al on chestnut poles.

In 1937 the cottage bur ned to the gr ound but the pole near est the
house wasn’t damaged. When the Souther n New England Tel ephone
crew camein 1939 toreplacetheline, the for eman looked at the
poeandsaid“ thisisstill good. We'll useit again for ancther short
line!”

| belong toan old man’s Wednesday wal king club, and we ar e still
on the lookout for chestnuts on our travels.

(Richmondisn’t the only one who walks. He and Sally together
have walked fr om Long Island Sound to Canadain var ious trips
beginningin 1974.)

22 J OURNAL OF THE AMERICAN CHESTNUT FOUNDATION



science and natural history

4




science and natural history

SURVIVING TREES IN ERIE COUNTY,
PENNSYLVANIA

Pat Chamber lain

ost of us by now ar e painfully awar e of the utterly

destr uctive r ole the chestnut blight playedin the elimi-
nation of the American chestnut tr ee as a pr oducer of quality
timber . And many of us have seen fir st hand how quickly a
favorite tree or sapling can be destr oyed once infected.

Until r ecently, we consider ed all thetreesin our area of
nor thwester n Pennsylvaniato be as susceptible as any other
Amer ican chestnut. But in 1992 arather r emar kabl e discov-
ery was made j ust four teen miles nor thwest of our farm.
Thanks to an initial tip from state for ester Tom Er dman, a
small population of tr ees and spr outs has been identified
which is surviving despite being infected.

The fir st and lar gest found so far is growingin the back
yard of Mr. and Mrs. Richard Walbridge in Erie County near
East Springfied. The tr ee, which was confir med to be
Amer ican by ACF far m superintendent Fr ed Hebar d, was
measur ed by Tom Er dman and was found to be 39 feet tall
with a spread of 44 feet and a DBH of 25 inches. Fr om one
thick horizontal limb, an old- fashioned swing hung by twin
metal chains, appar ently with no adver se effect.

The Walbridge tree is obviously stressed and in a state of
decline. Both killing and healing canker s ar e present in the
crown, with mostly the healing types winning out on the
lower limbs. Fred Hebar d' s r esear ch indicates that a tr ee
which has both healing and killing cankersin apartially live
but declining cr own most likely survives due to hypovir u-
lence. Although little evidence of hypovir ulence was detected
in atest of bar k samples taken fr om the Walbridge tr ee, the
tr ee’s condition suggests that alar ger, mor e varied bar k
sample should be sent off for additional study.

Four other survivors have been found less than amile
from the Wal br idge r esidence. While not near ly as old as the
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lar getree, all exhibit the same hypovirulent- type appear -
ance and look as though they have been infected for some time.
Andin the town of Grard, about six miles fr om East
Springfield, a multi- stemmed chestnut with Eur opean char -
acteristics and a swollen hypovirulent- type appear ance al so
survives. The main trunk has a21- inch DBH but only r each-
es a height of 15 feet. (The top has been sawn off.) Twin 11-
inch DBH tr unks shoot past the main trunk to about 35 feet.
Five smaller stems at up to 7 inches DBH guar d the perime-
ter.

It isinter esting to speculate as to why hypovir ulence
might persist in thisareaandyetisn’t in evidenceamere 14
miles further south. Lake Erie, which is generally less than a
mile away from the Walbridge and Gr ar d tr ees, may con- .’
tribute towar d pr oducing subtle climatic and envir onmental
conditions uniquely favor able for the prolifer ation of the
hypovirulent virus. Tom Er dman wonder s whether a symbi-
otic r elationship exists between mycor r hizae on the tr ees’
feeder r oots and the hypovir ulent blight fungus on the stems.

Per haps the soil itself playsarole, it being awell drained,
friable sandy type unlike that of any other chestnut site we
have seen in nor thwester n Pennsylvania. At our far m the soil
isafertile clay type. Further southeast in the mountains the
topsoil becomes thinner, sometimes bar ely covering a seem-
ingly compacted subsoil .

Gven the obser vable survivability of thetreesin this
area, it may be possible to establish plantings of their
seedlings and eventually have or char ds of blight- scarr ed
tr ees which could be counted on to pr oduce seedin afairly
r eliable fashion. Per haps someone should give it atry.

(Pat Chamber "n, who was profiledin the Spring 1992 ACF

newsl etter ~hestnut on his Erie County far m. For
mor e inf .1 the Walbridge and Grardtrees, write
Pat af .00ro, PA 16412.)

VoLUME X, NUMBER 1 * SumMER/ FALL 1996 25



science and natural history

Figure 1. Location of Black
Gum Swamp at Harvard Forest

in north-central Massachusetts.

\

HARYARD FOREST
HEADOQUARTERS ~--_]
AND MUSEUM

THE ARCHAEOLOGY OF CHESTNUT:
INVESTIGATING THE HISTORY
OF AMERICAN CHESTNUT ON A
NEW ENGLAND WOODLOT

by Fred Paillet

(Fred Paillet is aresear ch geologist with the US Depar tment
of the Interior’s Geological Survey officein Denver. His
inter est in chestnut dates back to 1980, when he began to
study pollen and macr ofossil r ecor ds of the genus for what
they reveal about climate change. His r esear ch has since
taken him in sear ch of chestnut r ecor ds thr oughout Nor th
Americaand Asia.)

y original motive for studying the subject of land use and

chestnut was r elated to my inter est in under standing how
Eur opean settlement caused a dr amatic incr ease in chestnut
pollen in the lakes and ponds of Connecticut ( Brugham, 1978).
Ecol ogi sts cannot r elate local chestnut abundance (as indicated by
the pr opor tion of chestnut pollen in sediments) to site conditions
and climate because ther e ar e no
natur ally r epr oduci ng stands of
Amer ican chestnut tr ees with
which to calibr ate ecol ogical
models. Ther efor e, it seemed
useful to see what documented
histor ic conditions might be used
to explain an incr ease in chest-
nut pollen identified in the geo-
logic recor d. Also, an under -
standing of how human activity
incr eased chestnut might tell us
how tor e- establish blight
r esistant chestnut in the futur e.

But along the way, my New

EONTOUNIHTENAL: JMETERS England chestnut studies dis-
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closed areal mystery:remains of old
chestnut tr ees seemed to be consistenly
most common in what ar e now dense
hemlock gr oves. This seemed str ange
because hemlock is a shade- loving tr ee
known to pr efer moist locations, while
chestnut is thought to have avoi ded shade
and to have pr osper ed on dry ridges.

The pr esence of chestnut and the long
history of for est r esear ch at Har var d
For est in Peter sham, Massachusetts sug-
gested that the for ests of north centr al
Massachusetts might be alikely placeto
study chestnut ecology. Her e was a place
wher e a gr eat deal was known about past
land use history.

My studies wer e dir ected to the woodl ots at Har var d For est
and especially the old hemlock gr ove on the side of Black Gum
Swamp, only afew hundr ed yar ds fr om For est headquar ter s
(figurel). This hemlock grove disclosed the familiar attributes
of my established r esear ch sites in Connecticut: chestnut stumps
and | ogs str ewn thr oughout the under story of the hemlock gr ove,
another example of afor mer chestnut stand r eplaced by hemlock.

Like many other hemlock gr oves in New England, the hemlock
stand adj acent to Black Gum Swamp appear s wild and pristine
(figure2). Theinterior of the groveis dominated by massive
hemlock tr ees with tr unks up toameter in diameter . The dense
shade of the hemlocks r esults in a bar e- looking for est floor,
cover ed with athin br own car pet of hemlock needles. Afew
spar se mountain laur el shrubs, fer ns and moss ar e mixed with
stunted hemlock and spr uce seedlings - all indications of the
sever e shade conditions imposed by the hemlock canopy. ( The
thick hemlock over story makes it difficult for even the most
shade- toler ant seedlings to survive for very long.) The hemlocks
dominating the for est canopy ar e mixed with a few other tr ees
such as spr uce, beech, and yellow bir ch, but the number s and
size of the giant hemlocks completely dominate the char acter of

o B I.t 'y

A

Figure 2.
hemlock grove adjacent to Black
Gum Swamp at Harvard Forest:

E‘p‘

Interior view of the

A. The large, canopy-dominant
hemlock trees in the hemlock
grove at Harvard Forest.

B. Chestnut poles leaning into
the branches of the big hemlocks.
C. The flat-topped saw-cut
stumps of what were once big
chestnut trees.

D. Partially decayed chestnut logs
lying on the ground under the big
hemlocks.

E. The sparse undergrowth under
the hemlocks consists of spindly
or recently killed tree seedlings
and mountain laurel.

F. The forest floor is covered by
a thin brown layer of hemlock
needles and a few light brown
beech leaves.

G. A very few thinner red spruce,
beech, and yellow birch trees are
mixed with the large hemlocks.
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A

Figure 3. Ancient black gum
tree and decade-smoothed
growth history reconstructed
from tree ring analysis.

the gr ove.

Ther emains of chestnut ar e found
almost ever ywher e under the hemlocks,
indicating that chestnut was once one of
the most common tr ees in this par ticu-
lar woodlot. Lar ge- diameter sawn
chestnut stumps ar e scatter ed thr ough-
out. Ther e wer e also a number of chest-
nut logs lying on the gr ound. Ther e
wer e even a number of chestnut
“ poles” up to about six inches in diam-
eter still standing, suppor ted by
br anches of the lar ge hemlocks.

An obvious star ting point in inves-
tigating the backgr ound of this woodl ot
was tor elate the known history of the
site tothat of surrounding ar eas. Land
use r ecor ds showed the familiar pattern
of intense agricultural activity ar ound
Black Gum Swamp. The hemlock gr ove
was the only areain addition tothe
swamp itself that had been continuously
for ested. Most of the surroundingland
had once been pastur e or plowed field.
These for mer fields ar e now cover ed with stands of bir ch, white
pine, oak andred maple, or with conifer ous plantations estab-
lishedin for estry studies. All of the gener al historical datafur -
ther suggested that the hemlock gr ove had been selectively cut
and pr ocbably gr azed over various periods since Eur opean settle-
ment ar ound 1700. So the hand of man had been applied to even
the few continuously for ested par ts of the landscape. In spite of
appear ances, this hemlock woodl ot is neither wild nor pristine.

One dir ect appr oach to r econstr uction of for est history on this
site was to develop atreering chronology by coringthelar ge
trees in the hemlock gr ove (hemlock and two white pines) andin
the adj acent swamp (r ed spr uce, hemlock, and black gum) . The
lar gest hemlocks had ages in therange of 120- 140 years. The
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smaller - diameter, slower - gr owing spr uce tr ees in the swamp
wer e almost as old. Amaj or sur prise was the age of the black
gum tr ees, sever al of which exceed 300 year s even though they
wer esmaller than the gr eat hemlocks. One of the ol dest black
gum tr ees cor ed by Har var d gr aduate student Tad Zebr yk and
pr ocessed by the US Geol ogical Survey Tr ee Ring Labor ator y
indicates the history of the forest in Black Gum Swamp (figure
3). This tr ee star ted gr owing j ust about the time the Pilgrims
landed at Plymouth in 1620. Thetr ee continued togrow in
diameter with four periods of major interruption. The last of
theseis clear ly the 1938 hurricane. The effects of that hurri-
cane ar e still visiblein

Figure 4. Tree ring width
series for typical overstory hem-
lock trees in the hemlock grove
and red spruce trees from the
adjacent swamp forest.

\

the br oken cr own of the

RED SPAUCE N SWAMP
T T T

tr ee today. We assume 7 y
that each of the ear lier
periods of interrupted
growth r epr esent ear lier
episodes of wind damage
andr ecovery. In contr ast,
the shor ter recor ds fr om
sprucein the swamp
(figure4) show a mix-
tur e of decr eased gr owth

AN UAL ORONTH NCREVENTE,
IN MILLURETERA

T

caused by canopy damage 1':'- 1904 TNE 1EA M0 190 I IEE

and incr eased gr owth TRARE

fr om the destr uction of 7 HEMLOGK ON ADJAGENT MESIC SITE

competing tr ees after the T el ' '

1938 hurricane. Thus,

the story of theforest in EXPLANATION

Black Gum Swamp seems — Tema

to be one of catastr ophic — TER

wind damage about once a === T

century. —— TEE®
The hemlock cor es —_—— T

fr om the near by hemlock

grovetell avery differ ent
story (figure 4). Most of
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Figure5. Distribution of A) liv-
ing chestnut sprouts, B) hemlock
shade, and C) old chestnut logs

and stumps along a transect

through the hemlock grove.

the hemlock tr ees originated after 1870, and show spur ts of
growthin 1890, 1915, and 1938. The for est distur bances in
1915 and 1938 suggested by the incr eases in hemlock gr owth
can be firmly tied to the r ecor ded appear ance of chestnut blight
in Peter sham in 1914 andthe 1938 hurricane. However, there
is noobvious regional for est distur bance known to have occurr ed
in 1890. Har var d For est r ecor ds show that the 1890 event was
the logging of a chestnut stand at this location. This logging and
not the salvage of standing dead timber pr oduced the many lar ge
chestnut stumps foundin the for est today. The stumps show that
those tr ees werefrom 12 to 24 inches in diameter, and mostly
consisted of multiple- stemmed tr ees. Such tr ees ar ose as coppice
spr outs after the cutting of ear lier stems.

We sur mise that this for mer chestnut stand had ar isen
thr ough the same distur bance r egimen r esponsible for the gen-
eral risein proportion of chestnut in New England for ests fol -
lowing settlement. Although the exact details ar e still unclear,
the woodl ots inter sper sed between the many subsistence far ms
in Massachusetts and Connecticut in the year s befor e the Gvil
War wererelatively enrichedin chestnut. We suspect that the

4 cycle of fuel wood cutting and other land use pr actices wer e
favor able to such
“ sprout har d-
OLDRELD  |[&——O0LDWOODLOT—»]  CLDFELD woods” as chestnut
A 3o CHESTNUT BPROUT DENSITY ON 2 x 10m TRANSECT and r ed oak.

Ther efor e, ecol o-
gists have a str ong
cluethat the

natur e and fr e-
quency of distur -
bances intr oduced
aspart of early
settlement wer e
favor abl e to chest-
nut establishment
and r epr oduction.
The story told by
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the hemlock ring chronologiesis thus, first, one of chestnut tr ee
har vest wher e hemlocks wer e alr eady established in the under -
story. A near by hemlock seed sour ce was pr esent in the adj acent
swamp, and the declinein agricultural activities would have
allowed young hemlock saplings to escape periodic gr azing and
damage from intentionally set fires. The 1890 cutting of chest-
nut allowed the slow- gr owing hemlocks to profit for ashort
time, but faster gr owing chestnut spr outs soon over topped the
young hemlocks. The lack of lar ger stump spr outs fr om the ol der
chestnut stumps and the many long dead chestnut poles still

pr opped up by the hemlocks show that many of the chestnut
stems gener ated after the 1890 cutting ar ose as spr outs fr om
“oldseedings” andnot the bigger tr ees. The number of chestnut
poles present in the hemlock gr ove suggests that this stand was
well on its way towar ds becoming another chestnut gr ove by
1910.

The second part of the story told by both the hemlock tr ee
cor es and Har var d For est r ecor ds is of the r apid devel opment of
the young chestnut stand — until the chestnut blight arrivedin
1914 and the stage was set for atransition to hemlock. Young
heml ocks liber ated by the abr upt death of chestnut have since
expanded to the gr eat size we see today, with only aslight
depr ession of gr owth rate from the 1938 hurricane.

The distribution of chestnut r epr oduction ar ound Black Gum
Swamp is just as inter esting as the history of the lar ge chestnut
tr ees that once gr ew on the site of the hemlock grove. The distri-
bution of the for mer chestnut tr ees and the seedlings being
established fr om the nuts those tr ees pr oduced can still be stud-
iedtoday (Paillet, 1984). We can do this because decay- r esis-
tant chestnut wood per sists solong on the for est floor that we
can r ecogni ze the stumps and logs fr om ol der trees. We alsor ec-
ognize that chestnut seed has not been pr oduced on this site since
1914, and that the many chestnut sprouts we seein the for est
today r epr esent nuts that ger minated befor e that time. (We can
be cer tain of this because chestnut only spr outs fr om the r oot
collar and not from r oots like beech or aspen. All small chestnut
stems in the woods today ther efor e must be old seedlings if they

®
é

“The second part
of the story told
by both the
hemlock tree
cores and
Harvard Forest
records is of the
rapid develop-
ment of the
young chestnut
stand — until the
chestnut blight
arrived in 1914
and the stage
was set for a
transition to
hemlock.”
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“Forest stand
reconstructions
suggest that
chestnut had dif-
ficulty reproduc-
ing under itself,
as well as in
mature hemlock
forests. For
example, Thoreau
cites an almost
complete absence
of chestnut
seedlings under
established chest-
nut groves. ..”

y

arenot located right next tothe stump of afor mer chestnut
tree.)

The distribution of chestnut sprouts in and ar ound the hem-
lock grove at Har var d For est tellsits own story (figure5).In
1910 the futur e hemlock gr ove was sur r ounded by young tr ees
of such species as white and gr ay bir ch, white pine, r ed cedar ,
and aspen. The distribution of old chestnut seedlings today clear -
Iy shows that the for mer wood ot was sur rounded by a*“ halo” of
chestnut r epr oduction under neath this young for est (Paillet,
1988). We cannaot tell whether it was difficult for chestnut
seedlings to get established dir ectly beneath matur e chestnut
tr ees, or whether the dense hemlock shade has since caused the
death of some of the chestnut seedlings that wer e once established
ther e. Whatever the cause, at pr esent the density of old chestnut
seedlings in the young for est ar ound the old woodl ot is mor e than
ten times the density of chestnut within the boundaries of the old
woodl ot.

The hemlock grove at Har var d For est is only one of many sites
wher e for est stand r econstr uctions suggest that chestnut had dif-
ficulty r epr oducing under itself, as well asin matur e hemlock
for ests. For example, Thor eau cites an almost compl ete absence
of chestnut seedlings under established chestnut gr oves, wher eas
he found many chestnut seedlings in pine and bir ch for ests
growingon for mer pastures (Paillet, 1988; Whitney and Davis,
1986).

The complex r el ationship between chestnut r epr oduction and
for est conditions in thevicinity of Black Gum Swamp is indicated
in aseries of investigations by David Foster, Peter
Schoonmaker , and Tad Zebr yk ( Foster et al, 1993, Foster and
Zebryk, 1993) . These studies examine the distribution of chest-
nut pollen in sediment cor es r ecover ed fr om the swamp, from a
small for est hollow adj acent to the swamp, and fr om for est soil
layer s. ( Such studies allow the compar ison of chestnut popul a-
tions on differ ent scales, because the swamp sur face tr aps pollen
from awide ar eawhile the for est hollow and soil humus coll ect
pollen mostly from the immediate vicinity of the sampling
sites.) They support thethesis that chestnut does not r epr oduce
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well under itself or in the matur e for est. The pollen samples
show that chestnut pollen proportions in Black Gum Swamp sed-
iments have been r elatively constant over the past 2000 year s,
but that ther e have been tr emendous fluctuations in the number
of chestnut trees on agiven site such as the ar eaimmediately
adj acent to the near by for est hollow.

Fur ther insight into chestnut r epr oduction in natur al for ests
has r ecently been pr esented by infor mation on natur a ol d-
gr owth chestnut for ests in the wester n Caucasus Mountains of
souther n Russia (Pridnyaet al, 1996). Tr ee ring studies show
that the lar ge tr ees now present in the forest originated at only a
few times in the past. These pulses of r epr oduction pr obably
cor r esponded to a time when specific conditions wer e favor able
tothe establishment of chestnut. Russian scientists other wise
expr ess the same sor t of concer n about chestnut r epr oduction in
their forests that is foundin Thor eau’s j our nals.

In summary, all theinfor mation available indicates that
Amer ican chestnut had a complicated ecological rolein the pre-
historic and ear |y historic for ests of New England. The inter ac-
tion between hemlock and chestnut appar ently involved much
mor e than j ust shade tol er ance and seed pr oduction. We know
that land use pr actices fir st produced an incr ease in chestnut in
New England, and then a combination of chestnut blight and other
factor s allowed hemlock gr oves to develop in ar eas pr eviously
occupied by chestnut. My own mapping of the distribution of
chestnut spr outs demonstr ates that chestnut was actively invad-
ing the young for ests gr owing on r ecently abandoned agr icultur al
lands in about 1910. All of this evidence suggests that Amer ican
chestnut had an ecol ogical niche that was distinctly differ ent
fr om that of other deciduous nut- producingtr ees. Although ther e
arevery limited for ests of American chestnut tr ees | eft for
study, continued pal eoecol ogical analyses and studies of the few
wild, unblighted chestnut for ests of Asia may help us lear n how
to effectively intr oduce a blight- r esistant American chestnut as
aviable component in Amer ican for ests of the future.
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BACKCROSS BREEDING SIMPLIFIED

The core of The ACF's effort to restore the American chestnut is our
backcross breeding program. For those new members who aren't
familiar with the effort, and for those old members who could use a
short refresher course, we offer the following simplified summary —
prepared with the help of Dr. Fred Hebard at our Meadowview
research farms.

hestnut blight was first introduced to North America in 1904. Like
many other pest introductions, it quickly spread into its new —
and defenseless — host population. American chestnut trees had "
evolved in the absence of chestnut blight, and our native species
lacks the genetic material to protect it from the fungus.

In Asia, however, where the pathogen originated, most native
chestnut species and particularly Chinese chestnut are well defended
against the blight. Over the course of their millenia of coexistence with
the fungus, Chinese chestnuts acquired the genetic material that con-
fers resistance to it. Blighted North American chestnut species die.
Blighted Chinese chestnuts usually suffer only cosmetic damage.
Since all chestnut species can be crossed with relative ease, Chinese
chestnut offers a potential solution to the American’s susceptibility to
chestnut blight.

But Chinese chestnut lacks many of the characteristics of the
American. Most obvious is stature: the Chinese species is generally
low-growing and spreading, much like an old apple tree; an American
chestnut can grow straight and strong to a hundred feet or more. This
habit of growth combined with the quality of its wood makes the
American a fine timber species.

Less obvious is the role the American chestnut played in its native
forests. The blight is a very recent introduction to the chestnut ecosys-
tem. In those thousands of years preceding the blight's arrival, an
enormously complex set of relationships evolved which tied the chest-
nut together with innumerable bird, mammal, and insect species and
other organisms, as well as rocks and waters and soils and fires - and
through them, the very shape of the hills and mountains on which
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“The genetics of
chestnut blight
resistance are

more complicat -

ed than predict-
ed by the simple

Mendelian model.
It now appears

that resistance in

the Chinese
species is proba-
bly carried on not

one but two

genes.”

chestnuts were found. This history of co-evolution on the North
American continent is carried in the genetic material only of the
American, not the Chinese, chestnut.

The goal of The American Chestnut Foundation’s breeding pro-
gram is therefore two-fold: to introduce into the American chestnut the
genetic material responsible for the blight resistance of the Chinese
tree, and at the same time preserve in every other way the genetic
heritage of the American species.

THE GENETICSOF BLIGHT RESISTANCE

Many characteristics are passed on from generation to generation in a
fairly simple fashion — as in one of Mendel's experiments with flower
color in peas. There, only one gene coded for color, it was either red
or white, and the red form was dominant. When two red peas having
both forms of the gene were crossed, on average three-fourths of their
offspring would carry at least one gene for red — and would flower in
red. Only one-fourth would lack a gene for red — and would therefore
be white.

Many decades of breeding research by the U.S. Department of
Agriculture and the Connecticut Agricultural Experiment Station, and
more recently, at The ACF's research farms in Meadowview, Virginia,
indicate that the genetics of chestnut blight resistance are more com-
plicated than predicted by the simple Mendelian model. It now
appears that resistance in the Chinese species is probably carried on
not one but two genes (although to be safe the Foundation’s breeding
program assumes a worst case of three genes). And it is clear that
the genes for resistance are only incompletely dominant. This means
that in Chinese-American crosses, resistance is increased by the rela-
tive presence of “resistance” genes and diluted by the relative pres-
ence of native “susceptible” genes. It is as though Mendel's peas
could have been pink as well as red or white. Full resistance, we how
know, will be present only if all the genes controlling response to the
blight are of the Chinese form.

Apparently believing that resistance is controlled by numerous
genes, early breeders attempted to achieve this situation (called
“homozygosity” or “identical gene form”) by flooding their chestnut
progeny with Chinese genes, that is, by crossing their Chinese-
American hybrids with other promising Chinese-American hybrids.
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The result, as might be expected, was consistently a blight-resistant
but very Chinese chestnut-like chestnut tree.

By backcrossing to entirely American parents, however, the ACF's
breeding program retains the resistance introduced to the original
Chinese-American hybrid but swamps the progeny with American
genes. Although convention across the breeding world differs accord-
ing to the organism — a beefalo is considered a beefalo if it's at least
Jth buffalo, a soybean is a soybean if it's at least #/£™nds soybean —
scientists working with The ACF predict that a chestnut at leastfi/;8ths
American will exhibit virtually entirely American characteristics.
Therefore, using Chinese-American hybrids — seedlings on average
H Chinese and H American - produced by those earlier breeders and
at our own Meadowview, Virginia research farms, at ACF we first
backcross to an American parent. The result is a population of proge-
ny on average | American and G Chinese. We then backcross again
— for a population of progeny averaging M American and J Chinese.
By the third backcross, which yields a progeny on averagei/;§
American and//;8 Chinese, we should reacquire the Ametrican tall-tim-
bered growth habit and American adaptability.

CONFIRMING RESISTANCE

Although the Chinese genes for resistance are only incompletely
dominant, they nonetheless usually express themselves clearly when
present in seedlings purposely inoculated with a virulent form of the
blight fungus. And that is how each backcross generation is tested —
by inoculation. Only those seedlings that show the greatest resistance
are used for further backcrossing to an American parent.

But every backcross, although necessary to recover desirable
American traits, also reintroduces the genes for blight susceptibility
from the American parent. In order to remove those genes, the next
steps at The ACF are intercrosses. In the first intercross, the most .
blight-resistant/fi/j8ths American trees are crossed with other blight-
resistantAi/ij8ths American trees. Again, only resistant seedlings are
saved.

At the first intercross, it may prove difficult to distinguish inoculated
seedlings with full resistance from those with three-quarters — two
genes for resistance from one parent and one gene for resistance and
one gene for susceptibility from the second. A test cross back to an
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American parent will confirm that first intercross trees contain only the
Chinese genes for resistance. Compared to three-quarters resistant
parents, fully-resistant parents test-crossed with an American will yield
a population of progeny containing on the average a larger proportion
of resistant individuals.

When crossed with each other, these fully resistant parents will
also breed true for resistance, since they will have no American genes
for susceptibility to blight. This second intercross will yield nuts for
restoration.

GUARANTEEING REGIONAL ADAPTABILITY AND

LONG-TERM RESISTANCE

It's likely that natural selection has created populations uniquely adapt-
ed to regional conditions such as temperature, day length, soils, mois-
ture, elevation and others. In order to preserve that wide range of
genetic diversity and adaptability, and in order to avoid problems asso-
ciated with inbreeding, the ACF breeding program will use as
American parents a number of populations of trees from all over the
present range of the chestnut. Our Connecticut, Indiana, and
Pennsyivania chapters have active breeding programs that are
extending the range of regional adaptation in backcross trees.

Plant pathogens frequently evolve to overcome plant defenses.
Although there have been no known instances in Chinese chestnut
trees planted in the U.S., a future “breakdown” of resistance in blight-
resistant American trees is possible. To minimize this possibility, the
ACF's breeding program also uses genetic material from different
Chinese chestnut trees. Our most advanced breeding lines, which is
midway to the third backcross stage, are derived from two Chinese
chestnut trees known as Mahogany and EP. 555. The Nanking,
Kuling and Meiling cultivated varieties are the parents of a set of trees
entering the first backcross stage. Other Chinese chestnut trees are
being used to a lesser extent.

TIMETABLE
The process of producing seeds and testing those seeds for blight
resistance now requires about six years for each backcross genera-
tion and five years for intercross generations. Since our first group of
third backcross seeds were planted in 1995, we can expect progeny
from the first intercross in 2000. We'll have progeny from the second
intercross — and blight resistant American chestnuts — ready for
planting in 2006. That's only ten years away
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THE AMERICAN CHESTNUT FOUNDATION'S

BACKCROSS BREEDING PROGRAM

With each cr oss, additional American chestnut char acteristics ar e r egai ned.
Only at the final cr oss, however, is blight r esistance equal tothat of the
Chinese par ent again r eintr oduced.

Chinese X American —This cross produces an Fq

$ ‘ F1 X American —This is the first backcross to the American

and produces a B 1 77777 77777

— This is the second backcross to the American and pro-

| duces a By
BCy © American
—This is the third backcross to the
| American and produces a BC3

X American

—This is the first intercross
| which produces a BC3F»

iL""”"W"""B"C:/:F:,TJ X BCj

BC3F,  x  BC3Fp

| —é—This is the second
o=t @reross which
produces a BC3F3

—This is the final product; a
15/ 16ths American chestnut
which breeds true with resis-
tance equal to that of the

original Chinese parent

Note: In each step, the Backcross is selected for resistance.
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THANK YOU TO 1995 SPECIAL
CAMPAIGN CONTRIBUTORS

Each year in June we ask you to support our Meadowview research farms, and
then again each December we go to you with our year-end campaign. And each year
you respond with enthusiasm and enor mous gener osity.

All your contributions to the farm campaign go to farm operations. Last year
they bought fertilizer, seed protectors, ladders, telephone service. Your gifts paid
for surveyor’s stakes and computer equipment, black plastic and machine repairs.
Farm campaign contributions covered the costs of acquiring a rear tiller and a sub-
soiler. They paid for seasonal labor and insurance. For diesel fuel. For boots.

Your gifts to the 1995 year-end campaign wer e matched dollar for dollar by a
grant from the National Fish and Wildlife Foundation. The combined support funded
several external research grants —to the University of Nebraska and Propagation
Technologies Inc. for micropropagation r esearch; to the US Forest Service and the
University of Massachusetts for genetic mapping; and to the University of Kentucky
for research into blight resistance-related compounds.

For all these items and efforts made possible by your support, we thank you . . .
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The American Chestnut Foundation is incor porated in the District of Columbia. It is
exempt from tax under §501(c)(3) of the Internal Revenue Code, and is qualified as a
public supported organization under §(a)(1) and §170(b)(1)(a)(iv) of the Code.
Donor s to The American Chestnut Foundation may deduct contributions as provided in
8170 of the Code.
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bers and others interested in the history and future of the American chestnut tree.
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