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EDITOR’S NOTES
Summer / Fal l  1996

I n the spi r i t  of  the har vest season we’ve gather ed in for  you a
number  of sheaves of sever al  di ffer ent color s and textur es.
Stor ed her e for  the col d months ahead ar e hundr ed- year  ol d

photogr aphs of a l umber j ack skidding chestnut l ogs. ( ACF member
Nel son Calkins, Jr ., gr andson of the l umber j ack, thi nks they’ r e
chestnut l ogs. Can any one make a posi t i ve i denti f i cat i on?)  

You’ l l  f i nd a posthumous r ecol l ecti on of chestnut t r ees fr om the
south si de of Long Isl and Sound, and fr om my inter vi ew wi th a
r esident of  the nor th side of the Sound, memor i es of chestnuts col -
l ected i n a New Engl and ci ty par k. Ther e ar e stor i es of chestnuts
i n the Appal achi ans and a poem fr om a wi lder ness r anger  i n
Mai ne. Ther e i s a descr ipti on of unusual  t r ees in nor thwester n
Pennsylvani a, and an expl or at i on of the hi stor y of the r el at i onship
between hemlock, chestnut and the acti vi t i es of people at the
Har var d For est i n Massachusetts.

The annual  update on acti vi t i es at the Foundat i on’s r esear ch
far ms in Meadowvi ew, Vi r ginia i s her e, and for  context a shor t
di scussi on of our  br eedi ng str ategi es has been incl uded too. ( New
member s par ti cul ar l y — and wel come to you! — mi ght f i nd i t
useful .)  And you mi ght j ust  as wel l  be br eedi ng your  own tr ees,
for  which pur pose you’ l l  need the shor t  ar ti cl e on har vest ing and
stor i ng chestnut bur s and nuts.

As you’ l l  note, thi s autumnal  abundance of sci ence and stor y has
been given us by our  member s. ( Ever y contr i butor  bel ongs to
ACF.)  And j ust as thi s i s thei r  — your  — Jour nal , The Amer i can
Chestnut Foundat ion i s your  or ganizat i on. Who does al l  the wor k
ar ound her e? You do, of  cour se! Thank you al l  for  a most pl ent i ful
har vest.

Shel l y St i l es
Edi tor
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LETTERS

Dear  ACF,
I  have al ways wonder ed i f  the l ogs shown i n the photos I ’ ve

encl osed ar e chestnut  l ogs. ( These pi ctur es show my gr andfa-
ther  at  a far m her e i n Rut l and,  Massachuset ts and wer e taken
j ust  about  one hundr ed year s ago.)  When I  was r eadi ng the
Summer  1 9 9 5  Bar k I  not i ced the pi ctur e of  Phi l  Rut ter  and
the West  Sal em gi ant  chestnut . I  thi nk your  West  Sal em pi c-
tur e makes a good compar i son and tends to conf i r m my opi n-
i on that  gr andad’ s l ogs ar e chestnut . Maybe other  r eader s
woul d comment .

I  st i l l  own about  one hundr ed acr es of  gr andfather ’ s l and
and chestnut  shoots st i l l  come up and gr ow to bur - maki ng
si ze but  di e back about  then,  befor e maki ng vi abl e nuts.

When I  was gr owi ng up dur i ng the 1 9 3 0 ’ s ther e wer e st i l l
many dead chestnuts. My gr andfather ,  who by then had a sta-
t i onar y water - power ed sawmi l l ,  was st i l l  sawi ng and made
l umber  out  of  the bet ter  dead t r ees. We used most  of  the r est
for  f i r ewood and fence posts.

Nel son Cal k i ns,  J r .

Henry W. Calkins delivers what

might  be chest nut  logs t o a

sawmill near Rut land,

Massachuset t s circa 1 895 .
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Henry W. Calkins and t wo

hard-working oxen skid what

might  be chest nut  logs.

▲
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NOTES FROM MEADOWVIEW
Spr i ng 1 9 9 5  -  Spr i ng 1 9 9 6

F. V. Hebar d,  Super i ntendent
Wagner  and Pr i ce Resear ch Far ms

1995 GROWING CONDITIONS

I n 1 995, the Meadowvi ew ar ea suffer ed a sever e summer
dr ought wi th essent i al l y no r ai n between Jul y 4  and August

20, and then no mor e unt i l  Sept 2 0 . June on the other  hand was
cool  and damp. The June weather  tur ned out to be good for  pol l i -
nat i ng, or  at  l east  not bad. The summer  dr ought di dn’ t  af fect t r ee
gr owth too much, but i t  may have been r el ated to some wi nter
di eback over  1 995- 19 96. We had al r eady fer t i l i zed by the t i me
the dr ought became evi dent,  so the pl ants may have fai l ed to
har den of f  pr oper l y because they car r i ed excess ni t r ogen i nto
the fal l  that was not taken up dur i ng the summer . The wi nter
di eback due to col d i nj ur y was fai r l y mi l d and onl y af fected 2-
5% of the tr ees.
1995 POLLINATION AND HARVEST

Al though we pl aced mor e bags i n 19 95 than i n any si ngl e pr e-
vi ous year ,  thi s was not  our  l ar gest har vest ever . But compar ed
to past year s,  we pr oduced many mor e nuts for  br eedi ng pur -
poses, as opposed to r esear ch pur poses. Thi s hi gher  yi el d of  nuts
for  br eedi ng occur r ed because we had mor e Amer i can chestnut
mother  tr ees to wor k wi th than i n year s past . In 1995,  we al so
had ver y l i t t l e pol l en contami nat i on; i t  was conf i ned to si x
mother  tr ees. So over al l ,  we har vested an excel l ent  cr op.

I  at tr i bute the l ow r ates of pol l en contami nat i on to our  pr ac-
t i ce i n 1995 of at tempti ng to bag femal e f l ower s as soon as
styl es wer e exer ted fr om the bur s. Ther e i s st i l l  some quest i on,
however ,  as to whether  thi s pr act i ce wi l l  l ead to pr ematur e
absci ssi on of bur s. We had ver y l ow r ates of  pr ematur e absci s-
si on i n 1995, possi bl y because the weather  was ext r emel y cool
and wet dur i ng pol l i nat i on season. In hotter  year s,  we may see
unacceptabl y hi gh r ates of pr ematur e bur  absci ssi on associ ated
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wi th fai r l y ear l y pl acement of  bags.
The poor  nut yi el d was di r ect l y at tr i butabl e to the pol l en used

for  par t i cul ar  cr osses. Some sour ces of pol l en gave hi gh yi el ds
whi l e other s gave l ow yi el ds. We wi l l  have to exami ne thi s mor e
car eful l y i n subsequent year s. For  most cr osses, pol l i nat i ons
wer e made usi ng fr esh catki ns that had been cover ed wi th br own
paper  gr ocer y bags the ni ght befor e, then l ef t  on the father  t r ee
unt i l  mor ni ng.

Sever al  vol unteer s hel ped out wi th pol l i nat i ng i n 1 995. Once
agai n, Chandi s Kl i nger  came down fr om Pennsyl vani a and was
the gr eat  hel p he has al ways been. Bar bar a and Al an Cox came up
fr om Chat tanooga to pr ovi de cr i t i cal  qual i ty contr ol  dur i ng
i nocul at i on. Char l i e Al l en gave two weeks of excel l ent hel p i noc-
ul at i ng, baggi ng and pol l i nat i ng. Cal i for ni a ACF member  Ber ni e
Monahan hel ped me r epl ace the water  pump i n the t r actor ,  and
he tempor ar i l y over came hi s fear  of  hei ghts whi l e pol l i nat i ng.
Lou Si l ver i  came i n fr om Memphi s and spent sever al  days
cl ear i ng ar ound spr outs i n the mountai ns,  as di d Wel l es
Thur ber  f r om Mai ne. Chr i st i ne Bock mi ssed seei ng a bear  i n the
mountai ns,  but she di d see and bag some pr et ty bi g chestnut
tr ees. Bi l l  Lor d and Bob & Ann Leffel  or gani zed a cr ew fr om
Pennsyl vani a that i ncl uded Tom Pugel ,  Rosi na Col tel l ar o and Bi l l
Pei fer . 

Agai n, Peter  Devi n was a gr eat hel p,  sendi ng pol l en so that I
di d not have to t r avel  to Connect i cut. However ,  I  am pl eased to
say that we have moved beyond needi ng pol l en fr om Connect i cut !
The br eedi ng of the Gr aves, Cl apper  and thei r  associ ated tr ees i s
compl ete and we ar e now br eedi ng thei r  pr ogeny.

In 1995 we pr oduced 806 thi r d backcr oss nuts fr om off-
spr i ng of  the Cl apper  tr ee that had been br ed i n Connect i cut  i n
1989 . We al so har vested 2962 open- pol l i nated, BC2- F2 nuts
fr om those tr ees. I f  you compar e our  hol di ngs thi s year  ( Tabl e
2)  to those of l ast  year ,  you wi l l  see that the number  of  second
backcr osses has decr eased!  We r i pped out most of  the Cl apper
second backcr osses br ed i n 198 9, l eavi ng onl y the most bl i ght -
r esi stant t r ees. So a fai r  pr opor t i on ( about one- si xteenth)  of
thei r  BC2 - F2 nuts shoul d gr ow i nto hi ghl y bl i ght- r esi stant

“ The breeding of

t he Graves,

Clapper and

t heir associat ed

t rees is com-

plet e and we are

now breeding

t heir progeny.”
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TABLE 1 .

Amer i can Chestnut  Foundat i on 1 9 9 5  Nut  Har vest
f r om Cont r ol l ed Pol l i nat i ons and Sel ected Open Pol l i nat i ons.

Pol l i nat ed Unpol l i nat ed Number  of
Checks A mer i can

Nut Chest nut
T y pe Femal e Par ent Pol l en Par ent nut s  bags  bur s nut s
bags  bur s Li nes

B1 Amer ican Nanking F1 443 512 1341 11 52 121 6

B1 Nanking F1 Amer ican 39 69 89 0 5 9 1

B2 Amer ican Douglas B1 16 75 130 0 7 14 1

B2 Amer ican Gr aves B1 220 89 286 0 12 23 3

B2 Douglas B1 Amer ican 5 17 71 0 2 0 1

B2- F2 Clapper  B2 open poll inated 2962 • • • • • 5

B3 Amer ican Clapper  B2 786 1052 1908 0 109 225 6

B3 Clapper  B2 Amer ican 20 24 46 0 2 3 3

F1 Miller  65- 4 Amer ican 19 18 59 0 4 18 1

F1 Amer ican Nanking 4 5 13 0 1 3 1

F1 Meil ing Amer ican 77 65 221 0 7 23 2

F1 Nanking Amer ican 0 15 31 0 2 4 1

F1 Or r in Amer ican 22 16 90 0 2 7 1

F3 Mahogany  F2 Mahogany  F2 96 108 250 7 15 27 1

LS I1 Lr g Sur v  Amer open poll inated 26 • • • • • 2

LS F1 Amer ican Or t  148 107 205 0 11 22 1

F1 Seg A 50 10 30 1 1 2 1

T ot al  Cont r ol l ed Pol l i nat i ons 1 9 4 5 2 1 8 2 4 7 7 0 1 9 2 3 0 5 0 1
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TABLE 2 .

Type and Number  of Chestnut Tr ees or  Pl anted Nuts at the ACF Meadowview Resear ch Far ms in
May, 1996, wi th the Number  of Sour ces of Resistance and the Number  of Amer i can Chestnut

Lines in the Br eeding Stock.

Number  of

Nut s or Sour ces of A mer i can
T y pe of  T r ee T r ees Resi st ance Li nes

Amer ican 738 21

Chinese 359 28

Chinese x  Amer ican:  F1 184 7 26

Amer ican x  (Chinese x  Amer ican) :  B1 628 9 26.*

Amer ican x  [ Amer ican x  (Chinese x  Amer ican) ] :  B2 2293 3 36

Amer ican x  {Amer ican x  [ Amer ican x  (Chinese x  Amer ican) ] } :  B3 910 2

19

(Chinese x  Amer ican)  x  (Chinese x  Amer ican) :  F2 275 3 4

[ Ch x  Am) x  (Ch x  Am)]  x  [ Ch x  Am) x  (Ch x  Am)] : F3 18 1 1

[ Amer  x  (Chin x  Amer ) ]  x  [ Amer  x  (Chin x  Amer ) ] :  B1 - F2 422 2 1

{Am x  [ Am x  (Ch x  Am)] }  x  {Am x  [ Am x  (Ch x  Am)] } : B2- F2 590 1 6

Chinese x  (Chinese x  Amer ican) :  Chinese B1 145

Chinese x  [ Amer ican x  (Chinese x  Amer ican) ] 43

J apanese 4 3

Amer ican x  J apanese:  F1 1 1 1

(Amer ican x  J apanese)  x  Amer ican:  B1 5 1 1

Cast anea sequini i 48 3

Chinese x  Cast anea pumi la:  F1 2

Lar ge,  Sur v iv ing Amer ican 5 4 4

Lar ge,  Sur v iv ing Amer ican x  Amer ican:  B1 259 8 9

Lar ge,  Sur v iv ing Amer ican x  Lar ge,  Sur v iv ing Amer ican:  I1 48 3 3

Ir r adiat ed Amer ican 48 3 3

Ot her 22

T ot al 7 0 6 2
*  The number of  lines varied depending on t he source of  resist ance.  We will have t o make addit ional crosses
in some lines t o acheive t he desired number of  75 progeny per generat ion wit hin a line. In keeping wit h past
pract ice, t he number of  lines for each source of  resist ance are added separat ely ; t hus, progeny f rom t wo
sources of  resist ance wit h t he same American parent s would be count ed as t wo lines rat her t han one line.
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t r ees.
We wi l l  r epeat  thi s pr ocess i n 200 1 wi th the tr ees gr own

fr om those thi r d backcr oss nuts,  har vest i ng BC3- F2 nuts. We
expect to be har vest i ng BC3- F3 nuts fr om those BC3- F2s i n
2006 . We hope al so to har vest  BC3- F3 nuts i n 200 4 and 2005
fr om ear l i er  pl ant i ngs. Thi s wi l l  compl ete the br eedi ng pr ocess
as envi si oned by Dr . Bur nham!   
1996 PLANTINGS

The new Pr i ce far m i s star t i ng to l ook l i ke a chestnut  r esear ch
far m! We pl anted 2 ,341 nuts and tr ees ther e on about 6  acr es.
Much of the far m i s vi si bl e fr om the r oad, so those si x acr es
l ook l i ke a l ot ,  even though they ar e scatter ed f r om one end of
the 93  acr e far m to the other .

The pl ant i ngs i ncl uded most of  the nuts detai l ed i n Tabl e 1 ,
i ncl udi ng our  f i r st  l ar ge or char d of thi r d backcr oss nuts. Those
nuts wer e pl anted at one end of the far m to ensur e thei r  i sol a-

t i on fr om pol l en of l ess advanced cr osses,  pl ant-
ed towar ds the other  end of the far m. 

The spr i ng of 1996 has been ver y moi st ,
so we have had excel l ent emer gence, appr oach-
i ng 9 0%.

We now have 7 ,062 tr ees gr owi ng at  the
Pr i ce and Wagner  far ms. These i ncl ude a com-
pl ete set of  ar ound 20 l i nes each f r om the
Gr aves and Cl apper  tr ees, some second back-
cr osses fr om the Dougl as t r ees, and cl ose to 1 0
l i nes of f i r st  backcr osses fr om Nanki ng, whi ch
i s a Chi nese chestnut  t r ee.

I f  you woul d l i ke to hel p at our  Meadowvi ew
far ms,  pl ease wr i te me at 14005  Gl enbr ook
Avenue, Meadowvi ew, VA 2436 1 or  cal l  ( 540)
944- 46 31. We expect our  peak t i mes next
year  wi l l  be the weeks of  June 1 7  and 2 4 .
However ,  thi s can var y a fai r  amount  due to
the weather ,  whi ch i s why I  r equest  that  you
cal l  af ter  June 5 ,  1 9 9 7  when the t i mi ng for
the year  wi l l  be mor e appar ent .

Cont rolled pollinat ion at  our

Meadowview research farms is

a painst aking process t hat

would never get  done wit hout

the help of  many commit ted

volunt eers.
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GET YOUR REPRINT NOW

A l i mi ted number  of  r epr i nts ar e st i l l  avai l abl e of  ACF
Far m Super i ntendent  Fr ed Hebar d’ s techni cal  ar t i cl e i n

the November /  December  1 9 9 4  i ssue of  The Jour nal  of
Her edi ty ,  i n whi ch Hebar d exami nes var i ous char acter i st i cs
that  mi ght  af fect  the success of  the ACF’ s backcr oss br eedi ng
pr ogr am. ( Cal l  us for  a copy.)  The fol l owi ng abst r act  i s f r om
that  ar t i cl e.

“ Inher i tance of  Juveni l e Leaf  and Stem Mor phol ogi cal  Tr ai ts
i n Cr osses of  Chi nese and Amer i can Chestnut ”   by F. V.
Hebar d

Pr ogeny f r om cr osses of  Amer i can and Chi nese chestnut  wer e
exami ned for  the fol l owi ng t r ai t s: occur r ence of  si mpl e hai r s
on i nter vei nal  ar eas of  abaxi al  l eaf  sur faces ( i nter vei nal
hai r s) ;  densi ty of  si mpl e hai r s on twi gs ( twi g hai r s)  and on
abaxi al  l eaf  mi dr i bs and secondar y vei ns ( vei n hai r s) ;  st i p-
ul e si ze;  st i pul e dehi scence;  gr een or  r ed stem col or ;  and bud
shape. The i nher i tance of  bud shape coul d not  be ascr i bed to a
si mpl e Mendel i an model . Al l  other  t r ai t s appear  to be con-
t r ol l ed by two genes,  wi th two except i ons: hi gh densi ty of
vei n hai r s on Chi nese chestnut  i s pr obabl y cont r ol l ed by
thr ee domi nant  genes,  and occur r ence of  i nter vei nal  hai r s i n
Chi nese chestnut  may be cont r ol l ed by a si ngl e gene wi th
addi t i onal  modi f i er s. Hi gh densi ty of  twi g hai r s on Chi nese
chestnut  i s pr obabl y cont r ol l ed by two i ncompl etel y domi nant
genes. Red stem col or  on Amer i can chestnut  may be cont r ol l ed
by two i mcompl etel y domi nant  genes. Lar ge st i pul es on
Chi nese chestnut  take much l onger  to senesce and dehi sce than
smal l  st i pul es on Amer i can chetnut . Thi s appear s to be
st r i ct l y r el ated to st i pul e si ze and cont r ol l ed by the same
gene( s) . The thr ee hai r  t r ai t s and stem col or  wer e l i nked to
each other . Stem col or  al so was l i nked to st i pul e si ze. The
stem col or  deter mi nat i ons wer e the most  i nter est i ng f r om a
pathol ogi cal  per spect i ve. Data on bud br eak at  one date pr i or
to the f i r st  f r ost - f r ee date i n spr i ng ar e al so pr esented.
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THE SENTINEL
( Dedi cated to my l eafy f r i end,  the mi ghty bear er  of  the bur ,  
whose f r agi l e exi stence has so enr i ched my own.)

It  came on the wi nd,  a si l ent  foe
So ver y many year s ago
Fr om many mi l es acr oss the sea
Wher e i t  had spent  eter ni ty
In new and bet ter  pl aces,  wher e,
On f r eel y taki ng to the ai r
I t  made i t sel f  a f i ne abode,
I t  r adi ated f r om the node
Wi thout  conf l i ct ,  spr eadi ng near  
A scor e of  mi l es wi th ever y year .

I t  pr osper ed wel l ,  and hel d i t s gr ound
But  no cont r ol  was ever  found
And no sol ut i on. One that  mi ght
Er adi cate thi s par asi te
Befor e i t s wr ath was ful l y wr ought
Befor e i t s l ethal  bl ow was br ought .

I t  set  i t s r oots,  and set  them f i r m
On hi l l si de,  val l ey,  col  and ber m,
In par ks,  on homesteads,  and i n woods.
And one of  our  most  val ued goods,
The t i mber ,  st r ong and handsome- gr ai ned,
So cher i shed,  and so l ong r etai ned
Fr om one gr eat  har dwood,  now assumed
A f i ni te r esour ce,  t r ul y doomed.
And what  of  cr eatur es,  what  of  these 
Who made thei r  homes among the t r ees
Wher e l of ty br anches hel d the f r ui t s
Of  thei r  sur vi val ,  and the r oots
Bor e for th the mi ght l y bol es to wi el d
A bumper  cr op for  ever y y i el d?

Al as!  What  l osses di d i ncur
The mi ghty bear er  of  the bur !

▲
Krist a But t erf ield searched for and f ound 

remnants of  an Appalachian chest nut  forest

on a recent  t rip t o Nort h Carolina.
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Yet  some poor  soul s,  by fate or  chance,
Stand f r ozen i n thei r  bat t l e stance.
Now star k wi th pal l or ,  st r i pped of  l i mbs,
They l of t  and sway on weather ’ s whi ms,
Unt i l  one day,  the wi nds wi l l  bl ow,
And cl i ngi ng i ce,  and dr i f t i ng snow
Shal l  cl eave the snags f r om of f  thei r  r oots
And maybe someday,  l i t t l e shoots
Wi l l  spr out  f r om those ol d r oots and then
Wi l l  di e and spr out  and di e agai n.

Beneath each page of  “ past ”  uptur ned,
Ther e l i es a mor al  to be l ear ned.
That  mor al  bei ng,  si mpl y put ,
A cer tai n or der  i s afoot
That  Natur e cl ear l y must  obey.
The past  cannot  be cast  away.
But  somewher e i n some cycl i c stage,
The answer  l i es,  however  vague,
As to the cur e so badl y sought .
We must  al l  bear  i n mi nd thi s thought :
That  whether  soon,  wi th human hel p,
Or  l ater  on,  by t i me i t sel f ,
The l atent  cur e i ndeed exi sts.
And wi l l  be found,  i f  we per si st .

I ’ l l  pr oudl y j oi n the gr eat  cr usade
To hasten to the Chestnut ’ s ai d,
And seek the cur e that  wi l l  al one
Restor e i t  to i t s r i ght ful  thr one!

KRISTA JACKSON BUTTERFIELD

( Kr i sta But ter f i el d,  for mer l y an el ect r i cal  engi neer  and
a member  of  the Connect i cut  chapter  of  The ACF,  now
l i ves i n wester n Mai ne and wor ks as a wi l der ness r anger
for  the US For est  Ser vi ce. She and her  husband gr ow 4 5
Amer i can chestnut  seedl i ngs on thei r  9 4  acr es,  and
sear ch for  chestnuts wher ever  they t r avel .)
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HARVESTING 
AND STORING CHESTNUTS

I t ’ s that  t i me of  year  agai n!  The fol l owi ng har vest  checkl i st
i s adapted i n par t  f r om our  “ Pol l i nat i on”  and “ Har vest i ng

Chestnuts”  fact  sheets. These fact  sheets and other s i ncl udi ng
“ Mudpacki ng, ”  “ Pl ant i ng, ”  and “ Qui ck Gui del i nes, ”  ar e
pr oduced by The Amer i can Chestnut  Foundat i on and ar e avai l -
abl e at  no cost  f r om ACF,  P.O. Box 4 0 4 4 ,  Benni ngton,  VT
0 5 2 0 1 .

W hat  do I  har v est ?
Chestnut  seeds or  nuts ar e car r i ed i nsi de spi ny shel l s

cal l ed bur s,  one to thr ee nuts per  bur . Whether  you i ntend to
eat  or  pl ant  the nuts,  har vest  or  col l ect  the bur s themsel ves.

W hen do I  har v est  t he bur s?
Har vest  bur s when they begi n to spl i t  open,  a si gn that  the

nuts i nsi de ar e r i pe. Nuts begi n to r i pen as ear l y as mi d-
August  i n the souther n par t  of  the chestnut ’ s r ange and as l ate
as ear l y October  i n i t s nor ther nmost  or  hi ghest  l ocat i ons. 

How do I  har v est  t he bur s?
Some bur s wi l l  fal l  to the gr ound at  the r i pe stage and can

be easi l y col l ected. To avoi d ani mal  pr edat i on,  however ,  t r y
to schedul e the har vest  when the bur s st i l l  r emai n on the
br anches. They can usual l y be r emoved wi th a sl i ght  tug or
can be knocked l oose by shaki ng or  swat t i ng the br anches
wi th a pol e pr uner  or  pl ast i c or  al umi num tubes. Wear  heavy
l eather  gl oves or  a pai r  of  r ubber  gl oves i nsi de l eather
gl oves. ( The spi nes on the bur s ar e ver y shar p.)  Col l ector s at
the Meadowvi ew r esear ch far ms gather  thei r  har vest  i n 3 -
mi l  pl ast i c bags hung f r om thei r  bel ts. Pl ast i c or  heavy
paper  feed and seed sacks or  l eaf  bags mi ght  wor k too.

How do I  r emov e t he nut s?
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Pl ace bur s i n br own paper  bags i n a cool ,  dr y pl ace pr o-
tected f r om ani mal  i nt r uder s. Ever y two to thr ee days,  check
the bags and r emove those nuts that  have fal l en f r ee of  thei r
bur s. At  the end of  ten days,  r emove al l  r emai ni ng nuts f r om
thei r  bur s even i f  the bur s haven’ t  ful l y  opened.

How do I  st or e t he nut s?
Nuts to be pl anted shoul d be stor ed i n moi st  ( not  wet )  peat

moss i nsi de pl ast i c bags. Gener ousl y punctur e the bags usi ng
a toothpi ck or  si mi l ar  devi ce. Make sur e each nut  i s sur -
r ounded by peat  moss and doesn’ t  touch other  nuts or  the si des
of  the bag. Stor e at  3 4  degr ees F unt i l  pl ant i ng t i me. 

Nuts for  eat i ng can be stor ed i n br eathabl e pl ast i c bags i n a
r ef r i ger ator  for  sever al  weeks. They wi l l  keep up to a year
boi l ed or  steamed and then f r ozen. 

I  want  t o pl ant  my  nut s f or  use i n br eedi ng.  
W hat  about  r ecor d- k eepi ng?

When har vest i ng,  keep bur s f r om di f fer ent  t r ees separ ate
i n di f fer ent  bags. Label  each bag car eful l y wi th i nfor mat i on
on the date col l ected and on the par ent  t r ee’ s l ocat i on and
appear ance. ( I s i t  wel l  for med?  Heal thy?  Badl y bl i ghted? )
Keep a r ecor d of  the number  of  nuts col l ected f r om each t r ee. 

Cont i nue to segr egate the bur s and nuts by par ent  thr ough-
out  the har vest i ng and stor age pr ocess,  keepi ng each bag
car eful l y l abel l ed i nsi de and out  usi ng a water pr oof  mar ker .



m e m o r i e s
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MEMORIES

OF THE RURAL APPALACHIANS...

I was bor n in Vi r ginia and l i ved ther e unti l  I was eight year s old,
when we moved to Nor th Car ol i na. 
[ In Vi r gini a,]  we l i ved on Chestnut Ridge, j ust up fr om [ what ar e

now the]  Meadowview [ r esear ch far ms] . The Cr enshaws l i ved on the
west side and we l i ved on the east.

Ther e was a lar ge chestnut tr ee close to our  home. Mother  took us
up ther e ever y day to pi ck up the chestnuts befor e the squi r r el s and
the neighbor s got them. She stor ed [ the nuts]  i n the cel l ar . She gave
some for  Chr i stmas to r elati ves who l i ved in Nor th Car ol i na and we
had plenty for  our selves. I’ ve eaten chestnuts r aw, boi l ed, and
r oasted by an open fi r e. Gr eat ever y way!

Ther e wer e a few chestnuts tr ees in David County, Nor th Car ol i na
[ to which we moved] , but they didn’ t  pr oduce many chestnuts. ( [ The
tr ees]  wer e pr obably too scatter ed.)  My husband Wi l l i am [ a David
County nati ve]  got hi s fi r st taste of chestnuts at an annual  Masonic
picnic her e. We sti l l  go. Its the only time we get to r i de the fer r i s
wheel  and the mer r y- go- r ound!

If I wer e younger  and in better  heal th I’ d l ove to par ti cipate in
r ai sing tr ees. Sometime I might get to Meadowview to see the far ms
and also to vi si t r el ati ves near  ther e. We ar e a big and ver y close
fami l y — the Keesees [ my mother ’ s fami l y]  and the McAl l i ster s —
we sti l l  vi si t when we can.

Myr a McAl l i ster  Ander son
Mocksvi l l e, Nor th Car ol i na
( Myr a McAl l i ster  Ander son i s 77 year s old and has ten gr andchi l -
dr en.)
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OF SUBURBAN LONGISLAND, NEW YORK... 

Bor n in 1916, I do not r emember  any l i ve chestnut t r ees, but I
wel l  r emember  a few dead ones. Ther e wer e l i ve chestnuts on

Long Isl and, but we moved ther e fr om New Yor k only i n 1926,
when the bl i ght had al r eady star ted. And i t wasn’ t that at ten year s I
was unawar e of tr ees. I had gone to camp in Maine and was wel l
awar e of pines, spr uce, hemlocks and cedar , as wel l  as oaks and
maple which cover ed Rockvi l l e Center  [ the Long Island communi ty
to which we moved] . 

Chestnut tr ees enter ed my l i fe the next year , when I took wood
shop in the seventh gr ade. Chestnut was the ideal  wood for  a shop
wher e only hand tools wer e used. It was clear , str aight- gr ained, not
too har d, and did not easi l y spl i t. And al though an open- gr ained
wood, i t  would take a good fi ni sh. I made a table l amp and a tabour et
— a smal l , octagonal  decor ati ve table.

My second contact wi th chestnuts came in 1929 when I became a
Scout. The handbook tol d us that chestnut was the ideal  wood for  a
campfi r e. Pine was good for  a qui ck fi r e to boi l  water . Oak gave good
coals for  r oasting. Chestnut ser ved wel l  for  both pur poses, but I
never  had any to bur n for  some time, [ unti l ]  i n 1931, then an Eagle
Scout, I  attended a statewide Jambor ee on the Whi tney Estate near
Oyster  Bay. They gave our  tr oop 18- inch spl i t l ogs to chop up for
our  fi r ewood. They tur ned out to be fr om chestnut tr ees ki l l ed by the
bl ight.

Edwar d G. Lowel l
Tar zana, Cal i for nia

( Edwar d Lowel l  died in October  1995. This l etter  i s pr inted wi th
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the per mi ssion of hi s widow, Ruth Lowel l .) OF URBAN NEW HAVEN,
CONNECTICUT... 

When Richmond and Sal l y Cur ti s of Gui l for d, Connecti cut sent i n
thei r  member ship appl i cation ear l i er  thi s year , they mentioned
having fond memor ies of the Amer i can chestnut. When we cal l ed
them to fi nd out mor e, thi s i s what Richmond had to say.

Iwas bor n in New Haven ( and so was my wi fe -  we’ r e both 89
year s old)  and I r emember  col l ecti ng chestnuts i n New Haven ci ty

par ks when I was a kid. ( The gr ound beneath the tr ees woul d be
cover ed wi th bur s, and a kid had to be car eful  about wher e in the
gr ass he sat down, par ti cular l y when l i ghtl y dr essed.)  “ You must
always eat chestnuts i n the dar k,”  my mother  used to say. “ That
way you won’ t see the wor ms.”  

Later  I r emember  noti cing tr ees dying — the bar k j ust hanging
on tr ees ten and 20 inches wide — on Li vingston Str eet opposi te East
Rock Par k. By the t ime I became assistant super i ntendent for  the
New Haven Par ks Depar tment i n the mid- thi r ti es, al l  the ci ty’ s
chestnuts wer e gone.

When I was in 7th gr ade we used chestnut i n shop class to make
fur ni tur e. It was ni ce to plane, and i t spl i t ni cel y. I al so bel i eve the
posts used for  the netti ng of shade- gr own tobacco in the Tobacco
Val ley al ong the Connect i cut River  wer e made of chestnut.

In 1909 my mother  and father - in- law occupied thei r  new sum-
mer  cottage at Leete’ s Island in Gui ldfor d, Connecti cut on Long Island
Sound. In 1910 a telephone l i ne was instal l ed fr om Leete’ s Island
Road to the cottage — 7/ 10ths of a mi le, al l  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 Telephone
cr ew came in 1939 to r eplace the l i ne, the for eman looked at the
pole and said “ thi s i s sti l l  good. We’ l l  use i t again for  another  shor t
l i ne!”

I belong to an old man’s Wednesday walking club, and we ar e sti l l
on the lookout for  chestnuts on our  tr avels. 

( Richmond i sn’ t the only one who walks. He and Sal l y together
have walked fr om Long Island Sound to Canada in var ious tr i ps
beginning in 1974.)
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SURVIVING TREES IN ERIE COUNTY,
PENNSYLVANIA

Pat  Chamber l ai n

M ost  of  us by now ar e pai nful l y awar e of  the ut ter l y
dest r uct i ve r ol e the chestnut  bl i ght  pl ayed i n the el i mi -

nat i on of  the Amer i can chestnut  t r ee as a pr oducer  of  qual i t y
t i mber . And many of  us have seen f i r st  hand how qui ckl y a
favor i te t r ee or  sapl i ng can be dest r oyed once i nfected. 

Unt i l  r ecent l y,  we consi der ed al l  the t r ees i n our  ar ea of
nor thwester n Pennsyl vani a to be as suscept i bl e as any other
Amer i can chestnut . But  i n 1 9 9 2  a r ather  r emar kabl e di scov-
er y was made j ust  four teen mi l es nor thwest  of  our  far m.
Thanks to an i ni t i al  t i p f r om state for ester  Tom Er dman,  a
smal l  popul at i on of  t r ees and spr outs has been i dent i f i ed
whi ch i s sur vi v i ng despi te bei ng i nfected.

The f i r st  and l ar gest  found so far  i s gr owi ng i n the back
yar d of  Mr . and Mr s. Ri char d Wal br i dge i n Er i e County near
East  Spr i ngf i ed. The t r ee,  whi ch was conf i r med to be
Amer i can by ACF far m super i ntendent  Fr ed Hebar d,  was
measur ed by Tom Er dman and was found to be 3 9  feet  tal l
wi th a spr ead of  4 4  feet  and a DBH of  2 5  i nches. Fr om one
thi ck hor i zontal  l i mb,  an ol d- fashi oned swi ng hung by twi n
metal  chai ns,  appar ent l y wi th no adver se ef fect .

The Wal br i dge t r ee i s obvi ousl y st r essed and i n a state of
decl i ne. Both k i l l i ng and heal i ng canker s ar e pr esent  i n the
cr own,  wi th most l y the heal i ng types wi nni ng out  on the
l ower  l i mbs. Fr ed Hebar d’ s r esear ch i ndi cates that  a t r ee
whi ch has both heal i ng and ki l l i ng canker s i n a par t i al l y  l i ve
but  decl i ni ng cr own most  l i kel y sur vi ves due to hypovi r u-
l ence. Al though l i t t l e evi dence of  hypovi r ul ence was detected
i n a test  of  bar k sampl es taken f r om the Wal br i dge t r ee,  the
t r ee’ s condi t i on suggests that  a l ar ger ,  mor e var i ed bar k
sampl e shoul d be sent  of f  for  addi t i onal  study.

Four  other  sur vi vor s have been found l ess than a mi l e
f r om the Wal br i dge r esi dence. Whi l e not  near l y as ol d as the
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l ar ge t r ee,  al l  exhi bi t  the same hypovi r ul ent - type appear -
ance and l ook as though they have been i nfected for  some t i me.
And i n the town of  Gi r ar d,  about  si x mi l es f r om East
Spr i ngf i el d,  a mul t i - stemmed chestnut  wi th Eur opean char -
acter i st i cs and a swol l en hypovi r ul ent - type appear ance al so
sur vi ves. The mai n t r unk has a 2 1 - i nch DBH but  onl y r each-
es a hei ght  of  1 5  feet . ( The top has been sawn of f .)  Twi n 1 1 -
i nch DBH t r unks shoot  past  the mai n t r unk to about  3 5  feet .
Fi ve smal l er  stems at  up to 7  i nches DBH guar d the per i me-
ter .

I t  i s i nter est i ng to specul ate as to why hypovi r ul ence
mi ght  per si st  i n thi s ar ea and yet  i sn’ t  i n evi dence a mer e 1 4
mi l es fur ther  south. Lake Er i e,  whi ch i s gener al l y l ess than a
mi l e away f r om the Wal br i dge and Gi r ar d t r ees,  may con-
t r i bute towar d pr oduci ng subt l e cl i mat i c and envi r onmental
condi t i ons uni quel y favor abl e for  the pr ol i fer at i on of  the
hypovi r ul ent  v i r us. Tom Er dman wonder s whether  a symbi -
ot i c r el at i onshi p exi sts between mycor r hi zae on the t r ees’
feeder  r oots and the hypovi r ul ent  bl i ght  fungus on the stems. 

Per haps the soi l  i t sel f  pl ays a r ol e,  i t  bei ng a wel l  dr ai ned,
f r i abl e sandy type unl i ke that  of  any other  chestnut  si te we
have seen i n nor thwester n Pennsyl vani a. At  our  far m the soi l
i s a fer t i l e cl ay type. Fur ther  southeast  i n the mountai ns the
topsoi l  becomes thi nner ,  somet i mes bar el y cover i ng a seem-
i ngl y compacted subsoi l .

Gi ven the obser vabl e sur vi vabi l i t y  of  the t r ees i n thi s
ar ea,  i t  may be possi bl e to establ i sh pl ant i ngs of  thei r
seedl i ngs and eventual l y have or char ds of  bl i ght - scar r ed
t r ees whi ch coul d be counted on to pr oduce seed i n a fai r l y
r el i abl e fashi on. Per haps someone shoul d gi ve i t  a t r y.

( Pat  Chamber l ai n,  who was pr of i l ed i n the Spr i ng 1 9 9 2  ACF
newsl et ter ,  br eeds chestnut  on hi s Er i e County far m. For
mor e i nfor mat i on on the Wal br i dge and Gi r ar d t r ees,  wr i te
Pat  at  RD 2 ,  Edi nbor o,  PA  1 6 4 1 2 .)
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THE ARCHAEOLOGY OF CHESTNUT:
INVESTIGATING THE HISTORY 

OF AMERICAN CHESTNUT ON A 
NEW ENGLAND WOODLOT

by Fr ed Pai l l et

( Fr ed Pai l l et  i s a r esear ch geol ogi st  wi th the US Depar tment
of  the Inter i or ’ s Geol ogi cal  Sur vey of f i ce i n Denver . Hi s
i nter est  i n chestnut  dates back to 1 9 8 0 ,  when he began to
study pol l en and macr ofossi l  r ecor ds of  the genus for  what
they r eveal  about  cl i mate change. Hi s r esear ch has si nce
taken hi m i n sear ch of  chestnut  r ecor ds thr oughout  Nor th
Amer i ca and Asi a.)

M y or i gi nal  mot i ve for  studyi ng the subj ect of  l and use and
chestnut was r el ated to my i nter est i n under standi ng how

Eur opean sett l ement caused a dr amati c i ncr ease i n chestnut
pol l en i n the l akes and ponds of Connect i cut ( Br ugham, 1978) .
Ecol ogi sts cannot  r el ate l ocal  chestnut abundance ( as i ndi cated by
the pr opor t i on of chestnut pol l en i n sedi ments)  to si te condi t i ons

and cl i mate because ther e ar e no
natur al l y r epr oduci ng stands of
Amer i can chestnut t r ees wi th
whi ch to cal i br ate ecol ogi cal
model s. Ther efor e, i t  seemed
useful  to see what documented
hi stor i c condi t i ons mi ght be used
to expl ai n an i ncr ease i n chest-
nut pol l en i dent i f i ed i n the geo-
l ogi c r ecor d. Al so, an under -
standi ng of how human act i vi ty
i ncr eased chestnut mi ght  tel l  us
how to r e- establ i sh bl i ght
r esi stant chestnut i n the futur e. 

But al ong the way, my New
Engl and chestnut studi es di s-

Figur e  1 . Locat ion of  Black

Gum Swamp at  Harvard Forest

in nort h-cent ral Massachuset t s.



VOLUME X,  NUMBER 1 •  SUMMER/ FALL 1996 2 7

s c i e n c e  a n d  n a t u r a l  h i s t o r y

cl osed a r eal  myster y: r emai ns of ol d
chestnut t r ees seemed to be consi stenl y
most common i n what ar e now dense
heml ock gr oves. Thi s seemed str ange
because heml ock i s a shade- l ovi ng tr ee
known to pr efer  moi st  l ocat i ons, whi l e
chestnut i s thought to have avoi ded shade
and to have pr osper ed on dr y r i dges. 

The pr esence of chestnut and the l ong
hi stor y of for est r esear ch at Har var d
For est i n Peter sham, Massachusetts sug-
gested that the for ests of  nor th centr al
Massachusetts mi ght be a l i kel y pl ace to
study chestnut ecol ogy. Her e was a pl ace
wher e a gr eat deal  was known about past
l and use hi stor y.

My studi es wer e di r ected to the woodl ots at  Har var d For est
and especi al l y the ol d heml ock gr ove on the si de of Bl ack Gum
Swamp, onl y a few hundr ed yar ds fr om For est headquar ter s
( f i gur e 1) . Thi s heml ock gr ove di scl osed the fami l i ar  at tr i butes
of my establ i shed r esear ch si tes i n Connect i cut: chestnut stumps
and l ogs str ewn thr oughout the under stor y of the heml ock gr ove,
another  exampl e of a for mer  chestnut stand r epl aced by heml ock.

Li ke many other  heml ock gr oves i n New Engl and, the heml ock
stand adj acent to Bl ack Gum Swamp appear s wi l d and pr i st i ne
( f i gur e 2) . The i nter i or  of  the gr ove i s domi nated by massi ve
heml ock tr ees wi th tr unks up to a meter  i n di ameter . The dense
shade of the heml ocks r esul ts i n a bar e- l ooki ng for est f l oor ,
cover ed wi th a thi n br own car pet of  heml ock needl es. A few
spar se mountai n l aur el  shr ubs, fer ns and moss ar e mi xed wi th
stunted heml ock and spr uce seedl i ngs -  al l  i ndi cat i ons of the
sever e shade condi t i ons i mposed by the heml ock canopy. ( The
thi ck heml ock over stor y makes i t  di f f i cul t  for  even the most
shade- tol er ant seedl i ngs to sur vi ve for  ver y l ong.)  The heml ocks
domi nat i ng the for est canopy ar e mi xed wi th a few other  tr ees
such as spr uce, beech, and yel l ow bi r ch, but the number s and
si ze of the gi ant heml ocks compl etel y domi nate the char acter  of

Figure  2 .  Int erior view of t he

hemlock grove adjacent  t o Black

Gum Swamp at  Harvard Forest :

A.  The large, canopy-dominant

hemlock t rees in the hemlock

grove at  Harvard Forest .

B.  Chest nut  poles leaning into

the branches of  the big hemlocks.

C. The flat -topped saw-cut

stumps of what  were once big

chestnut  t rees.

D. Part ially decayed chest nut  logs

lying on t he ground under the big

hemlocks.

E. The sparse undergrowth under

the hemlocks consist s of spindly

or recent ly killed t ree seedlings

and mount ain 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 t rees are

mixed with the large hemlocks.

▲
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the gr ove.
The r emai ns of chestnut ar e found

al most ever ywher e under  the heml ocks,
i ndi cat i ng that chestnut was once one of
the most common tr ees i n thi s par t i cu-
l ar  woodl ot. Lar ge- di ameter  sawn
chestnut stumps ar e scatter ed thr ough-
out. Ther e wer e al so a number  of chest-
nut l ogs l yi ng on the gr ound. Ther e
wer e even a number  of chestnut
“ pol es”  up to about si x i nches i n di am-
eter  st i l l  standi ng, suppor ted by
br anches of the l ar ge heml ocks.

An obvi ous star t i ng poi nt i n i nves-
t i gat i ng the backgr ound of thi s woodl ot
was to r el ate the known hi stor y of  the
si te to that of  sur r oundi ng ar eas. Land
use r ecor ds showed the fami l i ar  patter n
of i ntense agr i cul tur al  act i vi ty ar ound
Bl ack Gum Swamp. The heml ock gr ove
was the onl y ar ea i n addi t i on to the
swamp i tsel f  that had been cont i nuousl y
for ested. Most of  the sur r oundi ng l and
had once been pastur e or  pl owed f i el d.

These for mer  f i el ds ar e now cover ed wi th stands of bi r ch, whi te
pi ne, oak and r ed mapl e, or  wi th coni fer ous pl antat i ons estab-
l i shed i n for estr y studi es. Al l  of  the gener al  hi stor i cal  data fur -
ther  suggested that the heml ock gr ove had been sel ect i vel y cut
and pr obabl y gr azed over  var i ous per i ods si nce Eur opean sett l e-
ment ar ound 1700. So the hand of man had been appl i ed to even
the few cont i nuousl y for ested par ts of  the l andscape. In spi te of
appear ances, thi s heml ock woodl ot i s nei ther  wi l d nor  pr i st i ne.

One di r ect appr oach to r econstr uct i on of for est hi stor y on thi s
si te was to devel op a tr ee r i ng chr onol ogy by cor i ng the l ar ge
tr ees i n the heml ock gr ove ( heml ock and two whi te pi nes)  and i n
the adj acent swamp ( r ed spr uce, heml ock, and bl ack gum) . The
l ar gest heml ocks had ages i n the r ange of 120- 140 year s. The

Fig ur e  3 . Ancient  black gum

t ree and decade-smoot hed

growt h hist ory reconst ruct ed

f rom t ree ring analysis.

▲
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smal l er - di ameter ,  sl ower - gr owi ng spr uce tr ees i n the swamp
wer e al most as ol d. A maj or  sur pr i se was the age of the bl ack
gum tr ees, sever al  of  whi ch exceed 300 year s even though they
wer e smal l er  than the gr eat heml ocks. One of the ol dest bl ack
gum tr ees cor ed by Har var d gr aduate student Tad Zebr yk and
pr ocessed by the US Geol ogi cal  Sur vey Tr ee Ri ng Labor ator y
i ndi cates the hi stor y of  the for est i n Bl ack Gum Swamp ( f i gur e
3) . Thi s tr ee star ted gr owi ng j ust about the t i me the Pi l gr i ms
l anded at Pl ymouth i n 1620. The tr ee cont i nued to gr ow i n
di ameter  wi th four  per i ods of maj or  i nter r upt i on. The l ast of
these i s cl ear l y the 1938 hur r i cane. The effects of  that hur r i -
cane ar e st i l l  vi si bl e i n
the br oken cr own of the
tr ee today. We assume
that each of the ear l i er
per i ods of i nter r upted
gr owth r epr esent ear l i er
epi sodes of wi nd damage
and r ecover y. In contr ast,
the shor ter  r ecor ds fr om
spr uce i n the swamp
( f i gur e 4)  show a mi x-
tur e of decr eased gr owth
caused by canopy damage
and i ncr eased gr owth
fr om the destr uct i on of
competi ng tr ees after  the
1938 hur r i cane. Thus,
the stor y of the for est i n
Bl ack Gum Swamp seems
to be one of catastr ophi c
wi nd damage about once a
centur y.

The heml ock cor es
fr om the near by heml ock
gr ove tel l  a ver y di f fer ent
stor y ( f i gur e 4) . Most of

Figure  4 . Tree ring widt h

series for t ypical overst ory hem-

lock t rees in the hemlock grove

and red spruce t rees from the

adjacent  swamp forest .
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the heml ock tr ees or i gi nated after  1870, and show spur ts of
gr owth i n 1890, 1915, and 1938. The for est di stur bances i n
1915 and 1938 suggested by the i ncr eases i n heml ock gr owth
can be f i r ml y t i ed to the r ecor ded appear ance of chestnut bl i ght
i n Peter sham i n 1914 and the 1938 hur r i cane. However ,  ther e
i s no obvi ous r egi onal  for est di stur bance known to have occur r ed
i n 1890. Har var d For est r ecor ds show that the 1890 event was
the l oggi ng of a chestnut stand at thi s l ocat i on. Thi s l oggi ng and
not the sal vage of standi ng dead t i mber  pr oduced the many l ar ge
chestnut stumps found i n the for est today. The stumps show that
those tr ees wer e fr om 12 to 24  i nches i n di ameter ,  and most l y
consi sted of mul t i pl e- stemmed tr ees. Such tr ees ar ose as coppi ce
spr outs after  the cutt i ng of ear l i er  stems. 

We sur mi se that thi s for mer  chestnut stand had ar i sen
thr ough the same di stur bance r egi men r esponsi bl e for  the gen-
er al  r i se i n pr opor t i on of chestnut i n New Engl and for ests fol -
l owi ng sett l ement . Al though the exact detai l s ar e st i l l  uncl ear ,
the woodl ots i nter sper sed between the many subsi stence far ms
i n Massachusetts and Connect i cut i n the year s befor e the Ci vi l
War  wer e r el at i vel y enr i ched i n chestnut. We suspect that the
cycl e of fuel  wood cutt i ng and other  l and use pr act i ces wer e

favor abl e to such
“ spr out har d-
woods”  as chestnut
and r ed oak.
Ther efor e, ecol o-
gi sts have a str ong
cl ue that the
natur e and fr e-
quency of di stur -
bances i ntr oduced
as par t  of  ear l y
sett l ement wer e
favor abl e to chest-
nut establ i shment
and r epr oduct i on. 
The stor y tol d by

Figure5 . Dist ribut ion of A)  liv-

ing chestnut  sprout s, B) hemlock

shade, and C)  old chest nut  logs

and st umps along a t ransect

t hrough the hemlock grove.
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the heml ock r i ng chr onol ogi es i s thus, f i r st ,  one of chestnut t r ee
har vest wher e heml ocks wer e al r eady establ i shed i n the under -
stor y. A near by heml ock seed sour ce was pr esent i n the adj acent
swamp, and the decl i ne i n agr i cul tur al  act i vi t i es woul d have
al l owed young heml ock sapl i ngs to escape per i odi c gr azi ng and
damage fr om i ntent i onal l y set f i r es. The 1890 cutt i ng of chest-
nut al l owed the sl ow- gr owi ng heml ocks to pr of i t  for  a shor t
t i me, but faster  gr owi ng chestnut spr outs soon over topped the
young heml ocks. The l ack of l ar ger  stump spr outs fr om the ol der
chestnut stumps and the many l ong dead chestnut pol es st i l l
pr opped up by the heml ocks show that many of the chestnut
stems gener ated after  the 1890 cutt i ng ar ose as spr outs fr om
“ ol d seedl i ngs”  and not the bi gger  tr ees. The number  of chestnut
pol es pr esent i n the heml ock gr ove suggests that thi s stand was
wel l  on i ts way towar ds becomi ng another  chestnut gr ove by
1910.

The second par t  of  the stor y tol d by both the heml ock tr ee
cor es and Har var d For est r ecor ds i s of  the r api d devel opment of
the young chestnut stand — unt i l  the chestnut bl i ght ar r i ved i n
1914 and the stage was set for  a tr ansi t i on to heml ock. Young
heml ocks l i ber ated by the abr upt death of chestnut have si nce
expanded to the gr eat si ze we see today, wi th onl y a sl i ght
depr essi on of gr owth r ate fr om the 1938 hur r i cane.

The di str i but i on of chestnut r epr oduct i on ar ound Bl ack Gum
Swamp i s j ust as i nter est i ng as the hi stor y of  the l ar ge chestnut
tr ees that once gr ew on the si te of  the heml ock gr ove. The di str i -
but i on of the for mer  chestnut t r ees and the seedl i ngs bei ng
establ i shed fr om the nuts those tr ees pr oduced can st i l l  be stud-
i ed today ( Pai l l et ,  1984) . We can do thi s because decay- r esi s-
tant chestnut wood per si sts so l ong on the for est f l oor  that we
can r ecogni ze the stumps and l ogs fr om ol der  t r ees. We al so r ec-
ogni ze that chestnut seed has not been pr oduced on thi s si te si nce
1914, and that the many chestnut spr outs we see i n the for est
today r epr esent  nuts that ger mi nated befor e that t i me. ( We can
be cer tai n of  thi s because chestnut onl y spr outs fr om the r oot
col l ar  and not f r om r oots l i ke beech or  aspen. Al l  smal l  chestnut
stems i n the woods today ther efor e must be ol d seedl i ngs i f  they

“ The second part
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by bot h t he
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ar e not l ocated r i ght next to the stump of a for mer  chestnut
tr ee.)

The di str i but i on of chestnut spr outs i n and ar ound the hem-
l ock gr ove at Har var d For est tel l s i ts own stor y ( f i gur e 5) . In
1910 the futur e heml ock gr ove was sur r ounded by young tr ees
of such speci es as whi te and gr ay bi r ch, whi te pi ne, r ed cedar ,
and aspen. The di str i but i on of ol d chestnut seedl i ngs today cl ear -
l y shows that the for mer  woodl ot was sur r ounded by a “ hal o”  of
chestnut r epr oduct i on under neath thi s young for est ( Pai l l et ,
1988) . We cannot tel l  whether  i t  was di f f i cul t  for  chestnut
seedl i ngs to get establ i shed di r ect l y beneath matur e chestnut
tr ees, or  whether  the dense heml ock shade has si nce caused the
death of some of the chestnut seedl i ngs that wer e once establ i shed
ther e. Whatever  the cause, at  pr esent the densi ty of  ol d chestnut
seedl i ngs i n the young for est ar ound the ol d woodl ot i s mor e than
ten t i mes the densi ty of  chestnut wi thi n the boundar i es of the ol d
woodl ot.

The heml ock gr ove at Har var d For est i s onl y one of many si tes
wher e for est stand r econstr uct i ons suggest that chestnut had di f-
f i cul ty r epr oduci ng under  i tsel f ,  as wel l  as i n matur e heml ock
for ests. For  exampl e, Thor eau ci tes an al most compl ete absence
of chestnut seedl i ngs under  establ i shed chestnut gr oves, wher eas
he found many chestnut seedl i ngs i n pi ne and bi r ch for ests
gr owi ng on for mer  pastur es ( Pai l l et ,  1988; Whi tney and Davi s,
1986) . 

The compl ex r el at i onshi p between chestnut r epr oduct i on and
for est condi t i ons i n the vi ci ni ty of  Bl ack Gum Swamp i s i ndi cated
i n a ser i es of i nvest i gat i ons by Davi d Foster ,  Peter
Schoonmaker ,  and Tad Zebr yk ( Foster  et  al ,  1993, Foster  and
Zebr yk, 1993) . These studi es exami ne the di str i but i on of  chest-
nut pol l en i n sedi ment cor es r ecover ed fr om the swamp, fr om a
smal l  for est hol l ow adj acent to the swamp, and fr om for est soi l
l ayer s. ( Such studi es al l ow the compar i son of chestnut popul a-
t i ons on di f fer ent scal es, because the swamp sur face tr aps pol l en
fr om a wi de ar ea whi l e the for est hol l ow and soi l  humus col l ect
pol l en most l y f r om the i mmedi ate vi ci ni ty of  the sampl i ng
si tes.)  They suppor t  the thesi s that chestnut does not r epr oduce

“Forest  stand
reconst ruct ions

suggest  that
chest nut  had dif-
f iculty reproduc-
ing under it self ,

as well as in
mat ure hemlock

forests. For
example, Thoreau
cites an almost

complet e absence
of chest nut

seedlings under
est ablished chest -

nut  groves. . .”
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wel l  under  i tsel f  or  i n the matur e for est. The pol l en sampl es
show that chestnut pol l en pr opor t i ons i n Bl ack Gum Swamp sed-
i ments have been r el at i vel y constant over  the past 2000 year s,
but that ther e have been tr emendous f l uctuat i ons i n the number
of chestnut t r ees on a gi ven si te such as the ar ea i mmedi atel y
adj acent to the near by for est hol l ow.

Fur ther  i nsi ght  i nto chestnut r epr oduct i on i n natur al  for ests
has r ecent l y been pr esented by i nfor mati on on natur al  ol d-
gr owth chestnut  for ests i n the wester n Caucasus Mountai ns of
souther n Russi a ( Pr i dnya et al ,  1996) . Tr ee r i ng studi es show
that the l ar ge tr ees now pr esent i n the for est or i gi nated at onl y a
few t i mes i n the past. These pul ses of r epr oduct i on pr obabl y
cor r esponded to a t i me when speci f i c condi t i ons wer e favor abl e
to the establ i shment of  chestnut. Russi an sci ent i sts other wi se
expr ess the same sor t  of  concer n about chestnut r epr oduct i on i n
thei r  for ests that i s found i n Thor eau’ s j our nal s.

In summar y, al l  the i nfor mati on avai l abl e i ndi cates that
Amer i can chestnut had a compl i cated ecol ogi cal  r ol e i n the pr e-
hi stor i c and ear l y hi stor i c for ests of  New Engl and. The i nter ac-
t i on between heml ock and chestnut appar ent l y i nvol ved much
mor e than j ust shade tol er ance and seed pr oduct i on. We know
that l and use pr act i ces f i r st  pr oduced an i ncr ease i n chestnut i n
New Engl and, and then a combi nat i on of chestnut bl i ght and other
factor s al l owed heml ock gr oves to devel op i n ar eas pr evi ousl y
occupi ed by chestnut. My own mappi ng of the di str i but i on of
chestnut spr outs demonstr ates that chestnut was act i vel y i nvad-
i ng the young for ests gr owi ng on r ecent l y abandoned agr i cul tur al
l ands i n about 1910. Al l  of  thi s evi dence suggests that Amer i can
chestnut had an ecol ogi cal  ni che that was di st i nct l y di f fer ent
fr om that of  other  deci duous nut- pr oduci ng tr ees. Al though ther e
ar e ver y l i mi ted for ests of  Amer i can chestnut t r ees l ef t  for
study, cont i nued pal eoecol ogi cal  anal yses and studi es of the few
wi l d,  unbl i ghted chestnut for ests of  Asi a may hel p us l ear n how
to effect i vel y i ntr oduce a bl i ght- r esi stant Amer i can chestnut as
a vi abl e component i n Amer i can for ests of  the futur e.



3 4 J OURNAL OF THE AMERICAN CHESTNUT FOUNDATION

s c i e n c e  a n d  n a t u r a l  h i s t o r y

FURTHER READING:

Br ugham ,  R. B. 1 9 7 8 . Human di stur bance and the hi stor i cal
devel opment  of  Li ndsl ey Pond. Ecol ogy  5 9 : 1 9 - 3 6 .

Br ugham ,  R. B. 1 9 7 9 . Pol l en i ndi cator s of  l and- use change
i n souther n Connect i cut . Quater nar y Resear ch  9 : 3 4 9 - 3 6 2 .
Cr onon,  Wi l l i am. 1 9 8 3 . Changes i n the Land. Hi l l  and Wang,
New Yor k.
Fost er ,  D. R. 1 9 9 5 . Land use hi stor y ( 1 7 3 0 - 1 9 9 0 )  and
vegetat i on dynami cs i n cent r al  New Engl and. Jour nal  of
Ecol ogy  7 6 : 1 3 5 - 1 5 1 .
Fost er ,  D. R. and T. M. Zebr yk. 1 9 9 3 . Long- ter m vegetat i on
dynami cs i n a Tsuga- domi nated for est  i n New Engl and. Ecol ogy
7 4 : 9 8 2 - 9 9 8 .
Fost er ,  D. R.,  T. M. Zebr yk,  P. K. Schoonmaker ,  and A.
Lezber g. 1 9 9 2 . Land use hi stor y and vegetat i on dynami cs of
heml ock ( Tsuga)  woodl ot  i n cent r al  New Engl and. Jour nal  of
Ecol ogy  8 0 : 7 7 3 - 7 6 .
Henr y , J. D. and J. M. A. Swan. 1974. Reconstr ucti ng for est hi s-
tor y fr om l i ve and dead plant mater i al . Ecol ogy  55: 772- 783.
M cCor mi ck ,  J. E. and R. B. Pl at t . 1 9 8 0 . Recover y of  an
Appal achi an for est  fol l owi ng the chestnut  bl i ght . Amer i can
Mi dl and Natur al i st   1 0 4 : 2 6 4 ,  2 7 3 .
Pai l l et ,  F. L. 1 9 8 4 . The ecol ogy and gr owth for m of
Amer i can chestnut  spr out  cl ones i n nor theaster n
Massachuset ts. Bul l et i n of  the Tor r ey Botani cal  Cl ub  1 1 1 :
3 1 6 - 3 2 8 .
Pai l l et ,  F. L. 1 9 8 8 . Char acter  and di st r i but i on of  Amer i can
chestnut  spr outs i n souther n New Engl and woodl ots. Bul l et i n
of  the Tor r ey Botani cal  Cl ub  1 1 5 : 3 2 - 4 4 .
Pr i dny a,  M.V.,  V. V. Cher pakov,  and F. L. Pai l l et . 1 9 9 6 .
Ecol ogy and Pathol ogy of  Eur opean chestnut  i n the deci duous
for ests i n the Caucasus Mountai ns of  Russi a. Bul l et i n of  the
Tor r ey Botani cal  Cl ub i n pr ess.
W hi t ney ,  G. G. and W. C. Davi s. 1 9 8 6 . Thor eau and the for est
hi stor y of  Concor d. Massachuset ts,  Jour nal  of  For est  Hi stor y
3 0 :s 7 0 - 8 1 .



VOLUME X,  NUMBER 1 •  SUMMER/ FALL 1996 3 5

s c i e n c e  a n d  n a t u r a l  h i s t o r y

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.

Chestnut 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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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. 
TH E GE N E T I C SO F BL I G H T RE S I S TA N C E

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
o ffspring 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, Vi r g i n i a ,
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 now
k n o w, 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 least ⁄fi/¡§ths
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 I 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 average ⁄fi/¡§
American and ⁄/¡§ Chinese, we should reacquire the American tall-tim-
bered growth habit and American adaptability.
CO N F I R M I N G RE S I S TA N C E

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/¡§ths American trees are crossed with other blight-
resistant ⁄fi/¡§ths 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
r e s t o r a t i o n .

GU A R A N T E E I N G RE G I O N A L AD A P TA B I L I T Y A N D
LO N G-T E R M RE S I S TA N C E
I t ’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
Pennsylvania 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
A C F ’s breeding program also uses genetic material from diff e r e n t
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 F. P. 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.
TI M E TA B L E

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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s c i e n c e  a n d  n a t u r a l  h i s t o r y

THE AMERICAN CHESTNUT FOUNDATION’S 
BACKCROSS BREEDING PROGRAM

Wi th each cr oss,  addi t i onal  Amer i can chestnut  char acter i st i cs ar e r egai ned. 
Onl y at  the f i nal  cr oss,  however ,  i s bl i ght  r esi stance equal  to that  of  the 

Chi nese par ent  agai n r ei nt r oduced.

Chi nese     x      A mer i can — This cross produces an F1

F1 x      A mer i can — This is t he f irst  backcross t o t he American

and produces a B1

BC1     x      A mer i can

BC2 x      A mer i can

BC3 x         BC3

BC3 F2      x      BC3 F2

BC3 F3

H

I

M

⁄fi / ¡§

⁄fi / ¡§

⁄fi / ¡§

— This is t he second backcross t o t he American and pro-
duces a B2

— This is t he t hird backcross t o t he 
American and produces a BC3

— This is t he f irst  int ercross
which produces a BC3F2

— This is t he second 
int ercross which 
produces a BC3F3

— This is the f inal product ; a
15/ 16t hs American chest nut
which breeds t rue with resis-
t ance equal to that  of  t he
original Chinese parent

Not e: In each st ep, t he Backcross is select ed for resist ance.
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$ 1 , 0 0 0  and up
Rober t  L. Bishop 
Bar bar a &  J ohn Cox  
Dr . Fr ancis H. Holmes 
El izabet h Law r ence 
Geor ge A. Mat hew s 
Roger  Mi l l i ken 
Mr s. Glenn C. Pr ice 
Br adf or d G. St anback 
J ames &  J ocely n Van

Bokkelen 
El izabet h A. Wint er nit z 

$ 5 0 0  -  $ 9 9 9
The Benningt on Gar den
Club 
Dr . A . Mi t chel l  Bur f or d,

J r .
Michael  K. Cal len 
Cit i zens Bank 
Ralph H. Dw an,  J r .
J ohn &  Ber nice Hof f man 
Daniel  &  Anne Kauf er  
Car l  May f ield 
Randal l  Por t er  
J .C. Wel ls &  Sons Inc.
Mr . Wil l iam W. Welsch 

$ 2 0 0  -  $ 4 9 9
Phi l ip Acker man 
Her ber t  M. Boot h 
Dav id B. Buchanan 
J ames Donow ick 
Dr . Dennis W. Fulbr ight  

J oseph Golden 
Colonel  Elsey  Har r is,  J r . 
Bar bar a B. Knapp  
J ohn &  Est her  Laidig 
Walt er  G. Lake
Roy  Lamber t  
Dr . &  Mr s. Phi l ip G.

Lambr uschi  
J ohn Lansdale 
Geor ge A. Mat t eson 
Ger har d &  El len Neumaier  
Paul  R. Ri t t er  
Mr s. Rodman C.
Rockef el ler  
J ef f  Schaub 
Dr . J . S. Shaf f er  
Mr . Paul  H. Sisco,  J r . 

THANK YOU TO 1995 SPECIAL 
CAMPAIGN CONTRIBUTORS

Each y ear  in J une w e ask y ou t o suppor t  our  Meadow v iew  r esear ch f ar ms,  and
t hen again each December  w e go t o y ou w i t h our  y ear - end campaign. And each y ear
y ou r espond w i t h ent husiasm and enor mous gener osi t y . 

A l l  y our  cont r ibut ions t o t he f ar m campaign go t o f ar m oper at ions. Last  y ear
t hey  bought  f er t i l i zer ,  seed pr ot ect or s,  ladder s,  t elephone ser v ice. Your  gi f t s paid
f or  sur v ey or ’ s st akes and comput er  equipment ,  black plast i c and machine r epai r s.
Far m campaign cont r ibut ions cov er ed t he cost s of  acquir ing a r ear  t i l l er  and a sub-
soi ler . They  paid f or  seasonal  labor  and insur ance. For  diesel  f uel . For  boot s. 

Your  gi f t s t o t he 1995  y ear - end campaign w er e mat ched dol lar  f or  dol lar  by  a
gr ant  f r om t he Nat ional  Fish and Wi ldl i f e Foundat ion. The combined suppor t  f unded
sev er al  ex t er nal  r esear ch gr ant s — t o t he Univ er si t y  of  Nebr aska and Pr opagat ion
Technologies Inc. f or  micr opr opagat ion r esear ch;  t o t he US For est  Ser v ice and t he
Univ er si t y  of  Massachuset t s f or  genet ic mapping;  and t o t he Univ er si t y  of  Kent ucky
f or  r esear ch int o bl ight  r esist ance- r elat ed compounds.

For  al l  t hese i t ems and ef f or t s made possible by  y our  suppor t ,  w e t hank y ou . . .
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Colonel Edgar  H. Thompson,
Jr .
Gener al  C. O. Tot man,

USMC (Ret )  
Mr . J ames Ul r ing
Don D. Walsh
J ames C. Wel ls 
Ky le &  J anet  Yancey  
Fr ancis M. Zbiegien 

$ 1 0 0  -  $ 1 9 9
Gale Har r is &  Whar t on

Sinkler  III 
Rut h E. Baker  
C. Gr ay  Bet hea,  J r . 
Vict or  A . Blazev ic 
Ron &  Susan Bow man 
N.W. But ler  
Mr . J ohn R. Cain 
Rober t  W. Car mony  
Richar d Chamber s
Glen Chaney  
Dr . J ohn W. Colgan 
Rober t  A. Cooper   
J ames M. Coul l  
Mr . L. W. Coulson  
Geor ge B. Cr eamer  
Dossey  C. Cr ibbs,  Sr . 
Ceci l  M. Cr iss 
J ohn W. Cr oss 
Char les T. Dear y   
Fr ank A . DeCocco 
Mahlon East er l ing 
J oseph H. El l inw ood 
Thomas W. Eshenbaugh 
J ohn H. Fet t er man 
Richar d Fly nn 

Dav id &  J oy ce Fost er  
J ohn &  Mar y  Gibbons 
Richar d &  Dar amea
Godf r ey  
Kennet h J . Goeden 
Geor ge &  Nor a Gr aham 
Thomas E. Gur ley  
Richar d Haber mann 
Wi lbur  G. Hal lauer  
Mr s. Bar bar a G. Hal low el l  
Mr . A. Bur t on Hankins
Kennet h E. Hansen 
Mr . Douglas W. Hi l l ,  J r . 
Bennet t  R. Hol lenber g 
Douglas H. Hut chinson 
Dan A. J ames 
J ohn J eppson 
Dav id G. J ohnson 
J ames B. J ohnson
Don W. Kines  
Chandis &  Violet  Kl inger  
Geor ge J . Knor r  
Ted &  Glor ia LaRoche 
J ames C. Laur ence 
Ann M. Law ler  
Rober t  &  Ann Lef f el  
Lew is W. Bar t on
Ar bor et um
Har v ey  C. Lisle 
Wi l l iam G. Lor d 
Mr . &  Mr s. A lf r ed R.
Maass 
J ohn L. Mar t in 
Dor cas McDonald 
Mr . Wil l iam E. McGui r k,
J r . 
L. J ames McKnight  

Mr . Lee G. McKnight  
Mount ain Lumber  Company  
Mr . Lar r y  D. Mow r y  
Sar ah Naas 
St ephen Nash 
Richar d Oiset h 
J ames &  Susan H. Ozanne 
Wil l iam Peif er  
Sher man &  Zoë Per kins 
Ronnie L. Pi l son 
Thomas M. Pugel  
J ohn J . Repet t i  
Edw ar d Rober t s 
Dav id P. Sangst er  
Douglas W. Sel ler s 
J ohn Shaf er ,  J r .
St ant on Shannon  
Ronald A . St anley  
Geor ge Thomas 
Wil l iam &  Dor ot hy
Toleman 
Har r ison B. Tor dof f  
J oe T. Wagner  
Gar y ,  J oan &  Heat her

War ner  
Nancy  L. Weiss,  M.D. 
Mr . &  Mr s. Fr eder ick H.

West  
Chr ist ian F. Wight  
Coy  &  Ei leen Wil l is
Ray  O. Zimmer man  

$ 5 0  -  $ 9 9
Ger ald F. Abr aham 
The Univ er si t y  of
Alabama 
J ames F. Al len 
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Amer icor  Real t y  
Mr . Russel l  S. Andr es 
Leonar d J . Anger meier  
J ohn &  Bet sy  Ar auj o 
W. R. Askins,  J r . 
Lar r y  G. Bay les 
Rober t  &  Bev er ly  BaRoss 
Dor ot hy  Beal l  
E.J . &  Cy nt hia Behr man 
Guy  Black 
Floy d Blount  
Fr eder ic S. Bocock 
J ames W. Bow en 
Her ber t  O. Br i ick 
D. Michael Bur ke 
Vy t aut as J . Bur kunas 
J ohn D. But zner ,  J r . 
J ohn &  Dor ot hy  Car l i c 
Pet er  J . Chr isbacher  
Rober t  Cr ow e 
Mr . &  Mr s. M. Ruper t
Cut ler   
Gr egor y  Dale
Rober t  DeLong 
Mike Demy an 
Thomas B. Di lw or t h 
Thomas W. Dr essler  
A lt on &  Cher y l  Eber sole 
Thomas W. Edw ar ds 
El izabet h Ehr enf r eund 
Dav id B. El l i son 
Rober t  J . Fier le 
Richar d E. For r est el  
J ames A . Gipson 
Mr . Phi l ip N. Gor don 
Geor ge L. Gr aham 
Geor ge M. Gr ant ier  

Di l lar d F. Gr av ely  
G. Wade &  St el la Gr een 
J ulann Gr i f f in 
Wi lbur t  E. Hagger t y  
Dr . &  Mr . Cy nt hia &  Leo

Har r is 
Bob &  Sal ly  Har t  
Mr . J ames J . Heer ey  
Mr . &  Mr s. Max  W. 

Her r ingt on 
Dr . Cr aig R. Hibben 
Mr . Per cy  Hough 
Gar y  R. Hudak 
Rex  Far r is Hughes  
J oseph &  Sandr a B.
J ames 
Richar d &  Sar ah J ay nes 
Ar nold Kasbohm 
J ohn C. Keesey  
Dr . Char les J . Kel ler  
Dr . Dale T. Kr igsv old 
Nor r is H. Kuenzel 
Anna Leeds 
Michael  Lev y  
Donald K. Lor enzo 
Bi l l  &  Nor a MacDonald 
Sar ah L. Manning 
Kennet h R. Mar ino 
Randy  Mast er s 
Lar r y  May  
J ames E. McCall i st er  
Br ot her  A lf r ed
McCar t ney ,  
OSCO 
S.A. McCar t ney  
Mr s. Angus McDonald 
Susan McDonald 

Michael &  Rober t  E.
McDonnel l  

Char les McDow ell  III 
Dr . Wallace E. McInt y r e 
Edw ar d McGar r i t y  
Sam E. McGaugh 
Br ian McNeice 
St ephen McRedmond 
St anley  Mehr  
Mr . Dav id J . Mer r el l   
J ohn M. Mey er  
Gr egor y  K. Mi l ler  
Paul  A . Mi l ler   
Mr . Gear y  Mizuno 
Dr . J ack H. Moor e 
Dr . &  Mr s. Eugene &
Let i t a Mor t on 
Rober t  &  El len A. Muel ler  
Glenn E. Mur phy  
Mr . &  Mr s. E. L. Nicholson 
Thomas H. Nimick,  J r . 
J ack Nol l  
Her man W. Par ker  
Cly de E. Per due 
Br ent  L. Pet r et t i  
Alan R. Pl i sch 
Pow el l  Indust r ies Inc. 
J ohn Pr ochazka 
Wil l iam F. Rapp 
Bar bar a &  Er ic Ribbens 
Dr . &  Mr s. Wi l l iam A.

Robinson II 
Richar d A . Root  
Manuel  &  Wi l l ie Rose 
Richar d E. Rouse 
J oe &  Sal ly  Salv ino 
R. R. Schoet t ker  
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Wilson Schr amm 
Dr . &  Mr s. Wi l l iam &
Nancy  Shannon 
J ack Sher r i l l  
Ray mond P. Shinn  
Dr . &  Mr s. Wi l l iam J . L. 

Sladen 
Car l  Way ne Smit h 
New l in R. Smit h 
Mr . V. Daniel  St i les 
Rober t  &  J oy ce St r eet  
El izabet h R. St ur t ev ant  
Gar y  A. Susag
Char les H. Tay lor  
Rober t  J oseph Umiker  
Mr . Henr y  N. Vaughan 
Ray mond Wait kins 
Mr . Br uce Wakeland 
Gr egor y  R. Weav er  
Kar l  H. Weber  
West v aco WV For est

Resear ch Cent er
Nicholas Wi l l iams 
Dr . &  Mr s. J ohn C. Wil l is 
Dar y l  L. Wint er  
Mar i ly n &  A lan Youel   

$ 1  -  $ 4 9
Char les W. Abbey  
J ohn W. Abbuhl  
Ear l  &  Nancy  Ander son 
St anley  Andr ew s 
Viv i  Ar ensbak 
Gi f f or d W. Asher  
Fr ank P. Ashley  
J ohn At kinson 
Char les G. Aubr y  

Bi l l  Aut on 
Nor ma R. Ax elr ad
Mor r is Baker  
Ms. Rev a S. Baker  
Mr . Har r y  L. Balzan 
Geor ge W. Bar nes 
Geor ge L. Bat chelder  
Gor don D. Bat chel ler  
Chuck Bauer   
Bar bar a St einw achs &
Ar t hur Bechhoef er  
Mr . J ack Becket t  
Chr ist opher  Benet t i  
Edw in &  Shei la Bennet t  
Wal t er  E. Bennet t  
Kei t h Bibbee 
J ohn A . Bi r kland 
Char les E. Black 
F. Dav id Black 
J ohn R. Blackmor e,  M.D. 
Edw ar d J . Blakely  
Car ol ine Br ede 
Fer ne Br ew st er  
Richar d Br idges  
Don Br onson 
C. W. Br ow n 
Lew is D. Br ow n 
Kennet h Bur dick 
Lar r y  W. Bur f or d,  J r . 
Dr . &  Mr s. Fr ido

Buschmann
J ames W. Caldw el l  
Nelson &  Helen Calkins 
Scot t  Campbel l  
Bob &  Cindy  Car pent er  
Richar d Cat hel l  
Mr . Kennet h O. Car t w r ight  

Peggy  Chase 
Rober t  C. Clar k 
Geor ge &  Emi ly  Col l ins 
Rober t  L. Compt on 
Richar d S. Conner  
Br y an A. Connol ly  
Dr . &  Mr s. J immy
Cor net t e 
Mr s. Fr ancis M. Cow ie 
Ann Cr aw f or d 
Angelo Cuneo 
Mr . Thur low  G. Cunl i f f e 
J ames Cur at olo 
Tr av is Cur t i s 
Mit ch &  Ev ely n Dav idson 
Henr y  Dav is 
Dr . Dav id A . Dav is 
Mar ion ‘ Dav e’  Dav is 
Adr ian Dedecker ,  J r . 
Calv in S. DeGoly er ,  J r . 
Mr . War r en J . Dei t z 
Mit ch &  J an DeRidder  
J ohn C. Deskin 
J oseph DiBlasi  
Dav id DiZinno 
Char les F. Dobos 
Dean R. Doer ing 
Rev er end Cy r i l  Dr ozdiak 
J ames M. Dunbar  
J ames Dur el l  
Geor ges &  El izabet h Duv al  
Mr . &  Mr s. Richar d M.

Dy son 
Ed’ s Law n and Tr ee

Ser v ice Inc. 
St y r a &  J osef  Eisinger  
J ohn R. El l is 
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Mr . Hol l i s B. Engley  
Leo Engelman 
J o Anne Fassbender  
Char les S. Faulkner  II 
Richar d Fer r iss 
Debor ah R. Fialka 
Wal t er  E. Fike 
Linda R. Fi r esheet s 
Har r y  D. Fisher  
Rober t  L. Flagler  
Mr . Ant hony  H. Fleming 
Wil l iam G. Fr ame 
J anice &  Ray  M. Fr ear ,
Sr . 
J ames W. Fr eeman 
St ephen C. Gal lup 
Ir a M. Gat es 
Wil l iam &  Mar t ha Get z 
Mr . &  Mr s. J ohn

Giannakakis 
A lber t  F. Goodw in 
Wil l iam C. Gr eene 
Dr . &  Mr s. Russel l  W.

Gr eenhalgh 
Nelson M. Gr iggs 
Mr s. Dow  S. Gr ones 
Mr . How ar d B. Gui ldf or d 
Richar d G. Gut hr ie 
Lloy d E. Hahn 
Mr . Mer v y n V.T. Haines,
J r . 
A lf r ed R. Hales,  J r . 
Dr . &  Mr s. J ohn G.

Hami l t on 
Geor ge W. Hammer ,  J r . 
Sidney  N. Hammond 
Gor don Hanes 

Leon Haney  
J . Mar kw ood Har p,  Sr . 
Mr . Rober t  E. Har r ison 
J ohn C. Har v ey  
Cl i f f or d C. Hay man 
Maj . Lamber t  Heikes 
Lest er  Helm 
J er ome &  Mar sha Henkin 
Her ber t  &  Gay l Henze
Phi l  Her get  
Nor man C. Higgins 
Tucker  Hi l l   
Rober t  N. Hinkel  
J oel  R. Hit t  
Wi l l iam G. Hoelzle 
Mar gar et  A. Hoggat t  
T. Cr aw f or d Honey cut t  
H. H. Hopkins
J ack &  Ri t a Hor an 
Mar y  A. Hosier  
Capt . A .E. (Gus)  Hubal ,  J r . 
E.F. Ot is &  Tudor

Huddlest on 
Wi l l iam B. Hul l  
J ay  Hut chinson 
E. Br uce &  Aldean
Isaacson 
E. Kennet h J ames 
A l len P. J ennings 
Wi l l iam J ew et t  
Bev er ly  V. J ones 
Rober t  T. Kean  
Br adley  Keck 
Bur t on L. Kincheloe 
Thomas Klee 
Wal t er  Kloc 
Richar d M. Knight  

J ames A . Koenig 
Henr y  Kr iescher  
Mr . Guy  S. LaGr ot t a 
Mr . Leno L. Laner  
Paul  &  Cel ia A . Lang 
Rober t  Langr and 
Char les J . Lat t er el l  
Ray  E. Lear  
Donald N. Lehman 
Donald R. Leonar d 
Mr . J ohn W. Leonar d 
Mr . Dav id Lessner  
War r en A . Lew is 
Aur al ie P. Logan 
Chesley  H. Looney  
Richar d A . Lut z 
Geor ge,  J anice &  Mar y

Macdonald 
Donald R. Mahan 
Laur a Mal ick 
Mar k A. Mal inow ski  
Vaughn J . Mant or  
J oel  D. Mar t in 
Michael &  Linda Mar t in 
Dr . Richar d L. Masland 
Dr . Edw ar d A . Mason 
Gr ace B. Mat t hew s 
Wil l is L. May o 
Hugh McGannon 
Kay  McKay  
Thomas McPher son
Ms. Deeanna L. Michael 
Dav id Mi l ler  
Geor ge K. Mi l ler  
Lloy d L. Mi l ler ,  D.M.D. 
Ly dia &  My r on Minich 
Mr s. Char les Mont gomer y  
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J ohn T. Mor an 
Donna &  Ver non Mor gan 
J ames E. Mor r ah 
Dav id Mosher  
Ev ely n W. Moy le 
J ames C. Neace 
My r i l  A . Neiman 
St ev en &  Diana Nelson 
Nan Net her t on 
Ty ler  Nickel,  D.V.M.
W. S. Oles,  J r . 
How ar d &  Vir ginia Ow ings 
Char les R. Page,  J r  
Dr . Fr eder ick L. Pai l let  
Dav id Paint er  
Dav id S. Paint er  &  Fami ly  
A lan &  Yv onne Palmer  
Law r ence Pat chel  
R.R. Paunack 
Har old &  Ann Peabody  
Nor man &  Vicky  Per kins 
Dr . Ralph E. Pet er s 
Richar d O. Phelps 
Gai l  Pigeon 
Dw ight  B. Plet cher  
Kennet h Plumeau,  J r . 
Rober t  J . Pokor ny ,  D.D.S. 
Mr . Richar d L. Pope 
Mr . Car l  Br uce Pow ell  
Mr  &  Mr s. Douglas J .

Pow el l  
J ohn F. Pr ice 
Gr egor y  J . Pr zicina 
Wil l iam Quar f ot  
J ohn R. Radick 
J ul ia Raf sky  
Shannon &  J ane Ramsey  

Mr . J oseph L. Randal l  
Vict or  Rebenock 
Claude H. Rhea 
Delor es Rhy me 
Fr ed Rober t s 
Kur t  A. Rohdenbur g 
Mr . Michael Rosing 
J ean H. Rosner  
Daniel  Schi l l i ng 
Wi l l iam B. Schol t en 
War r en F. Schw ar t z,  J r . 
Ol iv er  Scr ant on 
Richar d A. Seaman  
Ralph Segr et i ,  J r . 
J ames D. Senef f  
Paul  &  Car ol ine Shaf er  
Dav e Shar p 
Dor ot hy  Shaw  
Edw ar d R. Shegogue 
Wi l l iam H. Simmons,  Sr . 
Richar d O. Smi t h 
Ol iv er  L. Smi t h 
Rober t  E. Sommer  
But ch Sout er  
Rober t  &  Ir ma Spies 
J ohn F. St akel  
Rober t  E. St ar k 
Kennet h W. St ev er son 
Rober t  &  J oy ce St r eet  
Donald B. Sw ecker  
Ar t hur  W. Sw eet on III 
Pet er  K. Sw ider ek 
Donald E. Sy v r ud 
Ar t hur  H. Tay lor  
R.L. Tay lor  
Mr . J . R. Ter auds 
Geor ge &  Shar on Thomas 

J anet  &  J ames
Timber lake 
V. Paul  Timko 
My r a H. Tingdale 
Cr osby  &  Shi r ley
Tompkins 
St ev en &  J oly nn
Tonsf eldt  
J amie Tr escot t  
Edw ar d F. Tr oy  
Mr . &  Mr s. Samuel  A.  

Tucker  
Dav id Var t Badr igian 
Gar y  A. Via 
Geor ge &  Shar on War ner  
Mr . Michael  Webb 
Paul  D. Webb 
Fr edr ic A . West  
Dr . J ohn V. Whi t beck,
M.D. 
Wil l iam &  Bet hany  Whit e 
J ohn G. Whi t man,  J r . 
Wil l iam G. Wiglesw or t h,
J r . 
Cleo &  Maudine Wi l l iams 
Dan H. Wi l l iams 
Mr . &  Mr s. Car r ol l  E.

Wilson 
J . Edw ar d Wilson 
Richar d &  Mar j or ie
Wilson 
Br uce Wint er s 
J ohn S. Wi t her spoon,  M.D. 
Mar v in B. Wolt er s 
Mr . Dav id W. Wr ight  
J ay  Fr eeman Wr ight ,  J r . 



The Amer ican Chest nut  Foundat ion is incor por at ed in t he Dist r ict  of  Columbia. It  is
ex empt  f r om t ax  under  §501(c) (3)  of  t he Int er nal  Rev enue Code,  and is qual i f ied as a

publ ic suppor t ed or ganizat ion under  §(a) (1)  and §170(b)(1) (a) ( iv )  of  t he Code.
Donor s t o The Amer ican Chest nut  Foundat ion may  deduct  cont r ibut ions as pr ov ided in

§170 of  t he Code.

The J our nal  of  The Amer ican Chest nut  Foundat ion i s publ ished t w ice a y ear  by  The
Amer ican Chest nut  Foundat ion. Submissions t o The J our nal ar e sol ici t ed f r om mem-
ber s and ot her s int er est ed in t he hist or y  and f ut ur e of  t he Amer ican chest nut  t r ee.
Let t er s and manuscr ipt s t o be consider ed f or  publ icat ion in The J our nal should be

sent  t o:
Edi t or

The J our nal  of  The Amer ican Chest nut  Foundat ion
P.O. Box  4044

Benningt on,  VT  05201- 4044

THE AMERICAN CHESTNUT FOUNDATION
469 Main St ., P.O. Box 4044

Benningt on, VT  05201-4044

Encl osed i s my member shi p suppor t  of :

❒ $ 1 0 0 0  Gol d Leaf

❒ $ 5 0 0  Si l ver  Leaf

❒ $ 2 5 0  Br onze Leaf

❒ $ 1 0 0  Gr een Leaf

❒ $ 4 0  Regul ar  Member

❒ $ 1 5  Student

❒ Other  $ _ _ _

( We woul d be happy to tal k to member s r egar di ng thei r  phi l anthr opi c
i nter ests i ncl udi ng maj or  gi f t s,  memor i al s,  and endowments.)

Pl ease make check payabl e to: The Amer i can Chestnut  Foundat i on.

Name _ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ _

Addr ess __ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ _

Ci ty/ State/ Zi p _ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ _

Tel ephone __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ _

E- mai l  addr ess _ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ _
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