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A b s t r a c t  Foreword 

On January  8 and 9 ,  1980, n 2 4 a y  moet- 
i n g  of t h e  U.S. P a r e s t  S e r v i c e  Gmerican 
chcs tn .u t   cooperator^; war; 11el.d a t  Pipestern 
S t a . t s  ?a rk ,  Pipes tem,  Vest  VLi.rg:Lni.a. A l l  
F o r e s t  ServS.ce c h e s t n u t  c:ooperators wcrc 
r e p r e s e n t e d  a s  were a  number of o t h e r  
c h e s t r u ~ t  r e sea rche r r+ .  Top ics  discussed 
j.ni:luded I . abora to ry  s t u d  i.es o f  Ev'ndot.h.in 
p a ~ r a i t i c a ,  fio1.d s t u d i e s  af hypnviru- 
I c n c e ,  v i ro logy-b iochenr i s t ry ,  and mis- 
c e l l a n e o u s .  A t o t a l  o f  4 3  t a l k s  were 
g i v e n  a t  t h i s  meet ing.  A l l  s p e a k e r s  pro- 
v i d e d  s h o r t  ahst- .racts of t l ~ c i r  t a l k s ;  
t h e s e  a b s t r a c t s  a r e  p r e s e n t e d  hc re .  
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S i n c e  t h e  d e a t h  o f  t h e  American chestnut, 
t h e r e  has  been concern ,  r e s i g n a t  ion., and 
now new tlc~pe. T h i s  new hope i s  hypo- 
v-l.rulcnce--a plrenomr?non t tiat was , in i -  
t .i.olly observed i n  I ta l .  y  . Nany Etrropean 
c h e s t n u t  t r e e s  havr! recnvc!rcd Fronl  i l le 
b l i .ght  and European r e s e a r c h e r s  he1 .j eve 
IrypoviruXence, :Less virul .eri t  straius o f  
the.  c l ~ e s t n u t  b l i g h t ,  i s  the best expla-  
n a t i o n  Tor t h i s  r ecovery .  In t h e  United 
Sta . t  rs, izypovirul.ence liar: potcnt ial iior 
bi.ol.ogicii1 c o n t r a 1  of t h e  chestl.rut hS. i g h t  , 
b u t  w c  r c a l i . z e  there  are  many probl.erns 
t o  s o l v c  b e f o r e  hypov i ru lcnce  o r  any 
o t h e r  c o n t r o l  nrethod w i l l  unlock t h e  
mystery  o f  t h e  c l ~ e s t n r ~ t  b l i . gh t .  

On January 8 and 9,  1980, a ?-day meet- 
ing of t h o  U.S. Forest: S e r v i c e  American 
chestnut:  c a o p c r n t o r s  was he ld  at  P ipe -  
stem S t a r c  ?ark,  Pipestein,  \Jest Vi rg l .n i a .  
All Fores t  S e r v i c e  c h e s t n u t  c o o p e r a t o r s  
werc? reprc  sent ecl, , includ:i.ug p a r t i c i p a n t s  
from VJest, VirgLnia Univers:i.ty, {.:oncord 
C:ol l.c!gc, Virgin1.a P o l y t e c h n i c  T r r s t  i t u t e  
and S t a r e  I lnivers. i . ty,  Dukc Klniversi ty,  
UllLvcrsity of Kartt.ucky, Utah S t a t e  Cni- 
vt?r.s:f.f y ,  and t h e  S o u t l t c a s t c n ~  F a r c s t  
Ikq~t:si~.~tt?iit: S f  at: i o n ,  Resea rche r s  from 
tllc? Connect l c u t  A g r L ~ u l t ~ ~ x a L  Experiment. 
S t a t i o n  n 1 . s ~ ~  a t t e n d e d .  F o r e s t  S e r v i c e  
~rr?.r sonn.c'l from thc Northeastern 'Forest  
Experiment S t a t  ion and Washington Off i c e  
were ppreent, a:; were members of t h e  
\?(;!st V1rgini.a Department of Agricul  r u r e  
and t klo USLlR Sout heas ter r l  P r u i t  and T r e e  
Nut Loh. h t o t a l  of 43 t a l k s  were given 
a t  t h i s  meet ing.  A l l  s p e a k e r s  p rov ided  
s l ror t  a b s t r a c t s  of t h e i r  t a l k s ;  these.  
a b s t r a c t s  a r e  p resen ted  h e r e .  

The purpose of  t h e  meet ing was t o  pro- 
v i d e  an o p p o r t u n i t y  f o r  t h e  c o o p e r a t o r s  
and orher  r e s e a r c h e r s  t o  r e p o r t  t h e  
s t a t u s  o f  t h e i r  c o o p e r a t i v e  r e s e a r c h  on 
,her i c o n  chestnut. 'The meet ir,g o l l a i ~ e d  
f o r  an exchange of i d e a s  among those in 
a t  ti?n:dance; no iiuubt ftit~arcl research  



w i l l  be  improved by thoughts  and ideas  
exchanged a t  t h e  meeting.  The progray11 
was d.i.vided i n t o  fou r  sessions--  

Laboratory cu l - tu ra l  s t u d i e s  in  
Enr;lotki.a par*as-Lt:Zca; 
Fie ld  s t u d i e s  I l~ypovi ru lence) ;  
Vi.rol.ogy-bi.oeher~istry; 
Misc.ellaneous 

Af ter  each sees ion ,  t h e r e  was an informal 
d i s cus s ion  among t h e  p a r t i c i p a n t s .  

A t  t he  f i n a l  s e s s ion ,  f u t u r e  American 
ches tnu t  r e sea rch  needs were d iscussed ,  
w i th  s p e c i a l  emphasis on how t h e  hypo- 
v i r u l e n t  phenomenan works. There was 
need f o r  more q u a n t i t a t i v e  r e s e a r c h  da t a  
t o  support r e sea rch  s ta tements ,  and a 
need t o  e s t a b l i s h  more s p e c i f i c  s tudy 
o b j  e c t i v e s  and pr  i o r i t  i .es .  Researchers  
a l s o  suggested a  need t o  eva lua te  t h e  
ef  fec.ts of hypovirulent  i .so2ates on some 
se l ec t ed  hybrid t r e e  spec i e s  t h a t  were 
p lan ted  by J e s s e  D i l l e r  i n  t h e  e a s t e r n  
United S t .a tes  between 1947 and 1955. 
Also a  t e rn inolog  y guide f o r  ches tnut  
r e s e a r c h e r s  was suggested. 

Hypovirulence may not  be  a complete so- 
l u t  ion t o  t he h e r  i can  chestnut  problem, 
and i t  is doubt fu l  t h a t  any one s i n g l e  
system such as hypovirulence i s  going t o  
provide t h e  s o l u t i o n  t o  t h e  b l i g h t  prob- 
lem. I n  r ecen t  yea r s ,  wc bel ieve ,  ches t -  
n u t  r e s e a r c h e r s  i n  t h e  United S t a t e s  have 
learned  more about hypovirulence than i n  
a l l  t h e  previous  y e a r s  combined, Coop- 
e r a t o r s  and r e sea rche r s  were urged t o  
cont inue  t h e i r  e f f o r t s .  The Anerican 
ches tnu t  b l i g h t  problem could no t  be 
solved i n  a  given number of yea r s  even 
wi th  unl imi ted  funding . Present1  y l a c k  
of knowledge i s  more of a problem than  
l a c k  of f ~ i n d s .  Nowever, funds and sup- 
p o r t  a r e  necessary  t o  g a i n  knowledge and 
t o  con t inue  t h e  r e s e a r c h  e f f o r t .  The 
Forest Se rv i ce  was urged t o  conrinue t o  
provide funding f o r  t h i s  r e sea rch  program, 

Yrescrrtly mast Inat uze American c h e s t n u p  
t r c e s  w f t l ~ i n  i ts  n a t u r a l  range a r e  dead.  
tiowever, t h e  spec i es surv ives  i n  n a t u r e  
t h r o u g i ~  sp rou t s  t h a t  dovelop from l i v i n g  
roo t s .  The Amcrfcan ches tnut  was a mJur 
t r e e  spec i e s  throughout t h e  e a s t e r n  for- 
e s t  s unt  i L  t h c  b l i g h t ,  r?t&th7:a parasit-ZrZtZ 
el iminated i t .  With cur ren t  emphasis 
and increas ing  concern, based on the 
European s i t u a t i o n ,  a breakthrough is 
poss ib l e .  Through coaperat  i v e  e f f o r t s  
and f r e e  exchange of i deas  a s  e x h i b i t e d  
at  t h i s  meeting, r e sea rche r s  hope t o  
so lve  tilt? mystery of the  ches tnu t  b l i g h t  
and a l l ow the American chcs tnut  t o  regain 
i t s  prominence i n  t h e  ea s t e rn  hardwood 
f o r e s t s .  

-dI. CLAY SF4ITI-I 



Cont cn t  s B, Fie ld  Studi.es of Hypovirulence 

Porest: S e r v i c e  American Chestnut 
Cooperat i v c  Research Program. . . . . . . . . . .  I I ,  Clay  3rrrtl:ji. J. 

A .  I .aboratnry Cu l tu ra l  S tud ie s  of . . 
B'i.i.tJ6) t:l,,l:cr p,zr9(J;3,11 t,i.ca 

a. Nut r :il: i ona l  S t u d i e s  

U t  il i z a t  ion of Barnamel it ann :in 
by Enclotkia pczra:;i%,ica. 
aJ~l . i ) t  R. BZkin::, Pr~tric:ia Gr*aharn, 
and I.JG?s%~!?J T3atc? . . . . . . . .  2 

Nutr i t  :ion:ll Compar :ison$ among 
Nornlal '2nd Ilypovirul.ent Lso la t e s  

f i,h,!c;?o i:ln ?:n ~.)arv.r::: ll: l; i (30 , 
Ikz 1.6: P'. li,i:nch. % . . . . . . . .  2 

b. Vegeta t ive  Compat ib i l i ty  

Vcgets.~t:i;vc. and Sexual. (;o~n.pa.t- 
ilil .it y i.n il:rzil/,-Lh.ha J~CZ,.YJ~XG< t-icu. 
l ?  . . r ! .  i 8 :  . . . .  3 

blkcroscop.lr. Stutly o f  the liorph- 
ol.ogy, C:rowtll Tnt: terns? and 
I r.\t c rac  t i .o~,~,s  of T,':.'Y;;J(:I l;h,~,ix 
Ilr t.i.'tli:.;, 1, ;< q.7 . ?'I!,.*YJ,,. .,,, ,,a , % lvc;) ~ * l ~ ; l l r p  

Art: i f' i.c :ki1. "Cnt roduct: i.on of 
V:i. ru:Lcnt: and X-i ypov S.rulent 
?; I: rn i i . 1  $ ~ ; o  f i!:??i;?!?./,/) i.17 jjX)Yc% .'; %'/;i.c~% 
i f s i n g  L,srgc! Scra tch  ILTounds. . . . . .  iY'i % l-tiurl 1, . P:ic:rcilontz2 c! 4 

a .  E f f  a c t  of Bypo.viru3ent 
S t r a i n s  on Vi ru l en t  Cankers 

Two-year Control  R e s u l t s  i n  
A r t i f i c i a l l y  E s t a b l i s h e d  
Viru len t  Cankers w i t h  Com- 
pat  i b l e  and XncornpatibXe 
Hyyovi ru le~r t  S t r a i n s  a t  
Three Locat ions  i n  West 
V i rg in i a ,  
it4(2~k i',. Dvub'l~. . . . . . . . .  5 

E f f i c i e n c y  of Conversion of 
V i ru l en t  S t r a i n s  t o  Hypo- 
v i r u l e n c e  i n  t h e  Bost  and i n  
t h e  Laboratory.  . . . .  ,Sanck L .  Anngnostukis 5 

Mixtures of Hypovirulent  
S t r a i n s  of  iCr~doth2a p m s i % Z e n  : 
Thei r  Pa thogen ic i t y  and A b i l i t y  
t o  Colltrol Cankers on American 
Chestnut.  
Pichard A.  J a y n u  and Jolzn F. 
BZ l i s t o n  . . . . . . . . . . .  5 

Bffec.ti .veness of S l u r r y  
Treatments  i n  C o n t r o l l i n g  
Xrld i v i d u a l  EndoZuth%cz: paras; t ; ica 
Cankers on Anerican Chestnut .  
Ei75 Z liarn L . I4acDon.aZd and . . . . . . . .  Murk L.  Double 6 

An Objec t ive  Method f o r  
Est  imatlng B iocon t ro l  of Hypo- 
v:irul.ent and Vi ru l en t  Cankers. 
Plsu' V. Hcbaxd, Gary J .  Griffin, 
and John R. Elkin8 . . . . . .  6 

Pa.thogenici ty and S p o r u l a t i o n  of 
Virul.ent and Hypovirulent  S t r a i n s  
of Endothia pam3it ica.  
h'iwald 1;il:ZZeg 7 . . . . . . . .  



Pa thogen ic i ty ,  Growth, and 
Sporu la t  ion  of 'Virulent and 
Hypovirulent  I s o l a t e s  of 
E"ndoth:a paras-itica i n  t h e  
Southern Appalacllians 
E. ~ e o r g e  Ku.7zlrnan . . . . .  
Labora tory  and F ie ld  S t u d i e s  of  
Hypovirulent  S t r a i n s :  EP-60 
from Michigan and EP-234 from 
Tennessee. 

. . . . . . .  John B. E'lZiston 8 

P e r i o d i c  I n o c u l a t i o n  of 
V i ru l en t  and Hypovirulent  
S t r a i n s  of E'ndo-Lhia parasit ica 
a t  2-month I n t e r v a l s .  
Fl'iZZZrm 7 ; .  Idat-?l)onnZd . . . . .  8 

Labora tory  and F ie ld  S t u d i e s  of 
I lypovi ru lent  S t r a i n s :  I s o l a t e s  
from I t a l y .  Jolzn E. Ell iskon . 8 

b. His topathology 

H i s t o p a t h o l o g i c a l  Events During 
t h e  Development of Cankers on 
Chestnut  S p e c i e s  I n c i t e d  by 
V i r u l e n t  (V) and Hypovirulerlt 
(H) S t r a i n s  of P:nclc)th%a 
paras-lt-ica. ,?red V .  flebard, 
Gary e T .  ( ; r i f f& ,  and John R. 
EZkina . . . . . . . . . . . .  9 

c .  Transmission and S u r v i v a l  
of IIypovirulent and Viru lent  
S t r a i n s  

U i s t r i . bu t ion  and Frequency of 
Vegetat  tve Cox~pat i b i l i t y  Types 
of: Viru len t  KlzcZothia pct~aoit,ica 
S t r a i n s  Near Parsons ,  West 

. . .  V i r g i n i a ,  Mark L- Doz~ble 9 

Saprophytic Survival, Growth 
and Sporulatian of Virulent 
and Hy~:rsir i . r i~ient  1 : so la tes  aZ 
C.uc?c.)i;?! ?A;! [ ~ L ~ Y Y C : ; . ~  L. t? i i  on Red ?*';ip% e , 
Red Oak, and .lri:erican i:'hcstt-nnt, 
R2c 72nrd Cai~*:;l . . . . . . . . ,  1 O 

Cankering an,d SporuLar ion  of 
Endothia paraoitico on 
S c a r l e t  and Pos t  Oaks. 
Steve M. Bonstedt . . . . . . .  10  

~ t i o l o g y  of Endothia parasitZca 
on S c a r l e t  Oak. . . . . .  WiZZicim J .  Stambcrugh. 11 

d .  Natural  Occurrences of 
Viru lent  and Hypovirulent  
S t r a i n s  i n  t h e  United S t a t e s  

Abnormal S t r a i n s  of Endothia 
parnsit iea Associa ted  wi th  Large  
Surviv ing  h e r  ic,an Chestnut  Trees .  . . . . . . .  f?ichay~lS A.  Juynes 11 

Propor t ion  of  t h e  E'ndokhia 
pamsi6ica Biomass that is 
I-typovirulait  i n  Two Surviv ing  
h e r  i.can Chestnut  Trees .  
Car iy  J. Gx4ffi:n, Fred IT. Rehard, 
Jolzn R. Elkins, and 
.Kate CcxZli~~zi . . . . . . . . .  11 

Tmplicat ions of Chestnut  B l igh t  
Inc idence  i n  Recently Cl.earcut 
and Mature F o r e s t s  f o r  B io log ica l  
Cont ro l  of B l igh t  w i t h  Hypo- 
v i . ru l en t  S t r a i n s  of Endothia 
pamsi.ticm. Frcd V .  liebard, 
C r ~ r y  J .  Gr i f f i n ,  and John R. 
Elkins . . . . . . . . . . . .  12 

End~.l:hZa Canker Survey of  
Chestnut  and Oaks i n  t h e  
b?.ountain Counties  o f  North . . . . .  Carol ina .  Bruce flash 1 3  

e. D:i.ssemix~at i o n  by Vectors  

Di.sseminar ion  of  Endo-t;h7:a 
p~??u.9nkk?ij: by Birds and Small 
&bnnmals, Mawry DeZalna. . . .  13 



I n s e c t s  a s  P o t e n t i a l  Vectors 
of Hypovirulent Entlothia 
parasi$ica S t r a i n s .  
Jolzn S .  Rzdssin . . . . . . . .  14 

P o t e n t i a l  I n s e c t  Vectors  of 
E:rubth.i~ pa;rdus,i. tkcr 
Associated wi th  Chinese Chestnut 
and Post  and S c a r l e t  Oaks. 
RobertR.  Schroedeza . . . . .  14 

Gal l  Tarasp: S t a t u s  and Future  
S tud ie s .  eTerr3 A. Payne . . .  1 4  

P r o p e r t i e s  of dsWA and 
P a r t  l . cu la t  e Component, s 
Associated wi th  Bypovirulence. 
J. AZZan DockLv . . . . . . . .  14 

Latent  Hypovirulence Phenurnena 
in Enrhthia pa.msit?:cn. 
N a Z  L7~n AZfen, Kevin iPiZlpies, 
John S.im,zons, and J m e s  
I!otmtccn . . . . . . . . . . . . .  17 

A l t e r n a t i v e  (non-hypovirulence) 
Control  Met hods. 
Richard A .  Jaynes . . . . . . .  1.7 

A C o r r e l a t i o n  Between t h e  
Presence of Hamamelitarmin and 
B l igh t  S u s c e p t i b i l i t y  i n  American 

. . .  Chestnut.  John R. E Z k i n ~  17 

Evalua t ion  of Chestnut Tcs t  
P l a n t i n g s  i n  t h e  Eas t e rn  United 
S t a t e s .  lTreder.ic7c [ I .  I3erry . . 18 

Procedures Ilsed t o  Ext rac t  Role of Double-strand RNA-based 
llouble-strand KNA. Hypovirulence i n  Recovery of . . . . . . . . .  J!arkIVebio%n 15  Chclst~lut from Bl igh t  i n  I t a l y .  

John 6. BZZiston . . . . . . . .  18 
Pur i f i ca t i ax l  o f  Virus- l ike  
P a r t i c l e s  from a Hypovirulent Hypovirulence O f f e r s  Hope, 
S t  r a i n  of Er~cio.t?%la g ~ ~ r a a ~ i  tied, Not ~ a c t s .  B. Ct2o~ge K?shZu~an , 19 . . . .  EP-43. N.ioh(nzu:i C7moZo 1.5 

A t  tempts  t o  Produce Anti- 
bodies  t o  Synthet  l.c Dotlble- 
s t r a n d  lWA Foly Inos ine :  
Cytosine.  Anne :J'!:c:)c?fi/mussn . 1 6  

Double-strand RNA from 
P r o t o p l a s t s  of Rnciothin 
paras,% Pica (EP-4 9) . 
I{evirz PiZlie..;, Nan% Van AZj'en, 
dotz?r S'innnc.v,zl:, trnd Jlxrncla iiomlzn 16 

Attempts t o  L i b e r a t e  P r o t o p l a s t s  
Enz ymt. i c a l l .  y from Viru len t  
C u l t u r e s  of 617~dothio pamsitica. 
Anne Stoekhausen . . . . . . .  1 6  



Fores t  Se rv ice  American Chestnut 
Cooperat ive Research Program 

SPILTH, II, Clay 
USDA Fores t  Se rv ice  
Tlimber and Watershed Laboratory 
Parsons ,  West Virgini.a 26287 

Though t h e  economic and eco log ica l  im- 
p a c t s  a r e  ixupossible t o  a s s e s s ,  t h e r e  is  
l i t t l e  doubt that t h e  s k i g l e  g r e a t e s t  
p l a n t  t ragedy t o  occur i n  t h i s  country 
was t h e  l o s s  of t h e  American ches tnut  
t r e e .  E f f o r t s  t o  c o n t r o l  ches tnut  b l i g h t  
and r e e s t a b l i s h  American ches tnut  t r e e s  
have been f u t i l e .  Recent] y t h e r e  has 
been a d iscovery  i n  Europe t h a t  may 
even tua l ly  provide  t h e  b a s i s  t o  success- 
f u l l y  r e i n t r o d u c e  American ches tnut  t r e e s  
i n  t h i s  country:  Cer ta in  l e s s  patho- 
genic (hypovi ru lent )  s t r a i n s  of t h e  
ches tnu t  b l i g h t  were repor ted  t o  in- 
h i b i t  growth of more v i r u l e n t  s t r a i n s  
of the b l i g h t ,  and many of t h e  European 
che.stnut t r e e s  have recovered from t h e  
bl  i g h t  . 
I n  1978, t h e  U.S. Forest  Serv ice ,  
through t h e  e f f o r t s  of Senator  Robert 
C. Byrd and h i s  a s s o c i a t e s ,  provided 
funding f o r  American ches tnu t  research .  
To d a t e ,  approximatel-y $300,000 has been 
o b l i g a t e d  by t h e  U.S. Forest  Serv ice  f o r  
t h i s  r e s e a r c h  program. Because of t h e  
European s i t u a t i o n ,  t h e  U.S. Forest  
Se rv ice  decided ta  s e l e c t  coopera tors  
t o  e v a l u a t e  t h e  hypovirulence phenomenon 
a s  a  p o s s i b l e  b i o l o g i c a l  c o n t r o l  f o r  t h e  
c h e s t n u t  b l i g h t .  P re sen t ly  t h e  Fores t  
Se rv ice  has seven coopera tors  conduct - 
ing 11 s t u d i e s .  These coopera tors  and 
t h e  major r e s p o n s i b l e  r e s e a r c h e r s  in-  
c lude  : 

Concord Col lege  - Department of 
Phys i ca l  Sc iences  
John El.kir,s and Bruce Given (West 
Viug i n k  Department of Agr %cul ture)  

Duke Univers i ty  - Department of 
Forest  Pathology 
William Stambaugh and Bruce Nash 

Univers i ty  of Kentucky - Department 
of P l an t  Pathology 
Louis Sha'in, Gerald Nordin, and 
Jolm Rwssin 

Vi rg in i a  Poly technic  I n s t i t u t e .  
and S t a t e  Univers i ty  - Department of 
P l a n t  Pathology 
Gary Crif  f in ,  Fred Hebard, and John 
Weidhaas, J r .  

Utah S t a r e  Univers i ty  - Department of  
Biology 
Neal Van Alf en, James Bowman, and 
John Simmons 

West Virg in ia  I ln ivers i t  y  - Department 
of P l an t  Pathology 
William MacDonald, Dale Hindal ,  and 
Walt Kaczmarczyk 

Southeastern Porest; Experiment 
St.at ion 
George Kuhlman 

The coope ra t ive  r e s e a r c h  e f f o r t  involves  
a  v a r i e t y  o f  r e s e a r c h  i n t e r e s t s  i n  hypo- 
v i ru l ence ,  a s  i nd ica t ed  i n  t h e  accompany- 
ing a b s t r a c t s .  N u t r i t i o n a l  and vegeta- 
t i v e  compa t ib i l i t y  s t u d i e s  o f  v i r u l e n t  
and hypovirulent  i s o l a t e s  of Endotk?:n 
parasit ica are being evaluated i n  lab-  
o r a t o r y  and f i e l d  tests. The t r a n s -  
mission and survj .val  of ches tnu t  b l i g h t  
and t h e  d isseminat ion  and n a t u r a l  occur- 
r ence  of ches tnu t  b l i g h t  on American 
ches tnu t  t r e e s  and o the r  hardwood tree 
s y e c i e s  a r e  a l s o  being evalua ted .  For- 
e s t  Se rv ice  coopera tors  a r e  eva lua t ing  
biochemical, c h a r a c t e r i s t i c s  of t h e  
ches tnur  b l i g h t  and l e a r n i n g  more about 
t h e  mechanism of hypovirulence . AB so ,  
a number of other  researchers have been 
Involved i n  t h i s  Forest Service  ronper-  
at ive  research program by p r o v i d i n g  re- 



views of s tudy proposa ls  and suggest  ions  
f o r  f u t u r e  research .  They inc lude  Rich- 
a r d  Jaynes,  John E l l i s t o n ,  and Sandra 
h a g n o s t a k i s  of t h e  Connecticut Agr i c u l -  
t u r a l  E x p e r h e n t  S t a t i o n ;  Dave Houston, 
Fred Berry, and Robert Phares, Northeast-  
e r n  Forest  Experjment S t a t i o n ;  George 
Kuhlmn and Sam Gingrich, Southeas tern  
Fores t  Experiment S t a t i o n ;  and Ed Wicker 
and Gerald Anderson, U.S. Forest  Se rv ice ,  
Washington Off i c e .  

Cooperators have i n i t i a t e d  f i e l d  s t u d i e s  
on pub l i c  l a n d s  inc,l.u.ding t h e  J e f f e r s o n ,  
MonongaI.~ela, Natahala,  Pisgah,  George 
Washington, and Daniel Boone Nat ional  
Fo res t s .  Also study a r e a s  a r e  e s t ab -  
l i s h e d  a t  t h e  Coweeta t lydrological  Lab 
i n  Frankl in ,  North Carol ina ,  Bent Creek 
Expcrirnental Fores t  i n  western North 
Carol ina ,  and Fernow Exper irnental Fo res t ,  
Parsons ,  West Virginia, and on p r t v a t e  
l a n d s  i n  West Virginl.a,  Virgini .a ,  North 
Carol ina ,  and Kentucky . 
Thc fol lowing a b s t r a c t s  from West Virgin- 
ia Unkversity, Duke Univers i ty ,  Concord 
College,  V i rg in i a  Poly technic  I n s t i t u t e ,  
Utah S t a t e  'Universi ty,  Univers i ty  of 
Kentucky, a,nd Southeast  e rn  Forest  Experi- 
ment S ~ a t  f u n  r e p o r t  c u r r e n t  cooperat  i.ve 
resea.rch being funded by the U.S. Forest  
Serv ice .  Much of t h i s  r e sea rch  is j u s t  
beginning and p l ans  a r e  t o  have another  
caopc ra to r s '  meeting i n  3 o r  4 yea r s  t o  
a s s e s s  t h e  s t a t u s  of t h e  r e sea rch  and 
provide f u t u r e  d i r e c t  Ton f o r  t h e  program. 
Sincc. r e s u l t s  and d a t a  t r e n d s  wi.11. be 
more d e f i n i t e ,  papers  w i l l  be presented 
and publS.shed a t  t h a t  meeting. In t.he 
meantime, we wi . l .1  a3.1. keep a b r e a s t  of de- 
velopment s i n  t h e  v a r i o u s  American ches t -  
n u t  xesearc h programs throughout t h e  
count ry .  

A. Labora tory  C u l t u r a l  S t u d i e s  o f  
YncililChZa ,parcx,nZlr;$ca 

U t i l i z a t i o n  o f  Ramarneliranrriri by 
E~~do , th ia  paras; t i c a  

ELKINS, John X. , G W 1 ,  P a t r i c i a ,  and 
PATE, Wesley 
Divis ion  of Natural  Sc iences  
Concord Col lege  
Athens, West Virgi.nia 24712 

Endutkiu puraasikica u t i l i z e d  hamameli- 
t ann in ,  a d i e s t e r  of g a l l i c  a c i d  and 
l.mmamel n s e  (2-C-hydroxyrrretl~yl-rfbose) , 
from t h e  aqueous e x t r a c t s  from t h e  bark 
of  American ches tnut  and from a minimal 
medium amended wi th  e i t h e r  a p u r i f i e d  
t ann in  f r a c t i o n  from American ches tnu t  
bark o r  p u r i f i e d  hamamelitannin a s  t h e  
o n l y  carbon source.  Thc r a t e  of u t i l i -  
z a t  ion of p u r i f i e d  hamamelitannin by each 
of four s t r a i n s  of Enclothia parasi t ica,  
inc luding  a n a t i v e  hypovirulent  s t r a i n ,  
was similar a s  monitored by h igh  p re s su re  
l i q u i d  chromatography; s o  a l l  f o u r  r a t e s  
were averaged toge the r .  b p i d  u t  f l i z a -  
t ion  of hamamel i t ann  i n ,  and consequent 
build-up of g a l l i c  a c i d ,  began 1 day 
a f t e r  i nocu la t ion  and w a s  e s s e n t i a l l y  
completc 4 days a f t e r  i nocu la t ion .  Such 
a r ap id  r a t e  of u t i l i z a t i o n  of lwmameli- 
t ann in  could be i n s t r u m e r ~ t a l  i n  t h e  co l -  
o n i z a t i o n  of  t h e  American ches tnu t  s i n c e  
Razzigher has  repor ted  t h a t  i n o c u l a t i o n s  
of t h e  s u s c e p t i b l e  European c h e s t n u t s  
made 3 days a f t e r  wounding do n o t  r e s u l t  
i n  growth of t h e  fungus. 

N u t r i t i o n a l  Comparl sons  among Normal 
and !Iypovi.rulctnt I s o l a t e s  o f  
rr~dokhia pnraail, ica 

IIINDAZ, Dale P. 
Department of  P l an t  Sc iences  
West Vi rg in i a  Univers i ty  
Morgantown, West V i r g i n i a  26506 

N u t r i t i o n a l  s t u d i e s  were conducted t o  
compare growth (producr  i o n  of  myceliunr 
in l i q u i d  m e d i a )  among t w o  normal, f w o  
w h i t e  Ilypavirulent , and one pigment cd 
i~ypovir:d.ent i s o l a t e  of -7ndot7iia Pam- 



nik<ca. Among 1.2 n i t r o g e n  sources  
t e s t e d ,  casaminn a c i d s ,  asparagine ,  ar- 
g i n i n e ,  h i s t i d i n e ,  and ammonium t a r t r a t e  
supported bes t  mycelium production when 
gLucose was used as t h e  carbon so.urce. 
These n i t rogen  sources  were then  t e s t e d  
i n  combinat ion  w i t h  fou r  a d d i t i o n a l  ca r -  
bon sources :  f r u c t o s e ,  suc rose ,  c e l l o -  
b i o s e  and s o l u b l e  s t a r c h .  General ly,  
t h e  two white  hypovirulent  i s o l a t e s  pro- 
duced t h e  most mycelium, t h e  two normal 
i s o l a t e s  int.ermed i a t e  amounts, and t h e  
pigmented hypovi ru lent  i s o l a t e  t h e  least 
mycelium. However, r e g a r d l e s s  of t h e  
n i . t rogen source ,  s o l u b l e  s t a r c h  d id  no t  
suppor t  a s  much mycelium production as 
t h e  o t h e r  carbon sources ,  and the  mycel- 
ium product ion  by t h e  pigmented I~ypo- 
v i r u l e n t  i s o l a t e  was .more d r a s t i c a l l y  
reduced on t h e  sol .uble s t a r c h  media than  
o t h e r  i so l .a tes .  The whi.te. hypovirulent  
i s o l a t e s  produced abundant mycelium on 
a l l  carbon sou rces  wi th  h i s t i d i n e  a s  t h e  
n i t r o g e n  source ,  whereas t h e  normal and 
pigmented hypovi.rulent i.sol.ates produced 
l e s s  mycelium on a f r u c t o s e  o r  sucrose  
med ium when h i s t  i d  i n e  was t h e  n i t rogen  
source .  These s t u d i e s  a r e  cont inuing ,  
but  t h e  da t a  i n d i c a t e  t h e r e  a r e  s t r i k i n g  
d i f f e r e n c e s  i n  n u t r i t i o n a l  requirements  
f o r  o p t  hum mycelium product ion among 
t h e s e  i s o l a t e s  of Endothia parasitica, 

b. Vegetat i v e  Compatibi1.i . t~ 

Vegetar i v e  and Sexual Compat ib i l i ty  
i n  Endothia parasitiea 

ANAGNOSTAKIS , Sandra L . 
Connecticut  A g r i c u l t u r a l  Experiment 
S t a t  i on  
P.O. Box 1106 
New l.bven, Connecticut  06504 

Sexual  i ncompa t ib i l i t y  i s  bomogenic. 
So far 108 s t r a i n s  have heen crossed  
with two mating type testers and only  
one l o c u s  with two a l l e l e s  has been 
found,  Occasional evidence f o r  homo- 
t h a l l i s m  i s  seen. The mating t y p e  d i s -  

t r i b u t i o n  so far  examined has yielded 
t h e  f ol.l.owing : 

USA: - a 33 
A 27 - 

I t a l y :  5 3 
A 2 

self; 2 
Greece: 2 7 
China: - a 2 

A 2 - 

The mating t y p e  gene does  n o t  func t ion  as 
a vege ta t ive  incompa t ib i l i t y  gene a s  it 
does i n  Neu??~spo~a cra8sa. Vegetat i v e  
incompa t ib i l i t y  i s  heterogenic,  and so 
f a r  77 v e g e t a t i v e  c o m p a t i b i l i t y  groups 
have been found. Ten ta t ive  genotypes, 
based on a system of seven l o c i  w i th  two 
a l l e l e s ,  ha.ve been assigned f o r  s i x  of 
t h e  vege ta t  ivc c o m p a t i b i l i t y  groups. 

Microscopic Study of t h e  blorphology, 
Growth P a t t e r n s ,  and I n t e r a c t  t ons  
of Endo$hia parasit<ca 

NOETHIP , Theresa 
Department of P l a n t  Sc iences  
West V i rg in i a  University 
Morgantown, West V i rg in i a  26506 

A defined medium has been developed t h a t  
a.llows mic roscnp l .~  observa t ion  of t h e  
i n t r a -  and inter-hlyphal f u s i o n s  i n  
Fndo thict pa~asi 6i.c~. Hypov i r u l e n t  and 
v i r u l e n t  i s o l a t e s  were grown s ing ly  or 
pa i r ed  on t h i s  medium f o r  3 days, t h e n  
prepared f o r  l i g h t  and scanning e l e c t r o n  
microscopic examinat ion.  After 3 days, 
t h e  mycelial  growth p a t t e r n s  of v i r u l e n t  
and hypovirulent  i s o l a t e s  appear iden- 
t i c a l  microscopica l ly .  Intra-hyphal  
fus ions . -  were numerous i n  t h e  four i s o -  
l a t  es examined. Fusion between pa i r ed  
compatible and incompatible i s o l a t e s  
was not observed i n  t h e  hyphal tip a r e a .  



c .  P e r i t h e c i a l  Formation 

Cont ro l led  Crosses of Endothia pura- 
s?:t<ec~ i n  t h e  Laboratory 

NAGNOSTAKIS , Sandra L . 
Connect icut  A g r i c u l t u r a l  Exper irnent 
S t a t i o n  
P.O. Box 1.10ti 
New Haven, Connecticut 06504 

The method publ i shed  in Mycologia ( 7 2 ,  
213-215, 1979) s t i l l  proves  t o  be r e l i -  
a b l e .  Endothia salt s o l u t i o n  is  now 
s u b s t i t u t e d  f o r  water f o r  a s l i g h t  i m -  
provement ( . i t  s u p p l i e s  n i t rogen )  . The 
best wood f o r  u s e  i n  t h i s  t.echnique, is  
Ameri.can, c h e s t n u t ,  w i th  r ed  maple a  c l o s e  
second. Yellow b i r c h  and whi te  oak  were 
minimally successful. The fo l lowing  
s p e c i e s  f a i l e d  t o  support  p e r i t t l e c i a l  
development : black  oak, pos t  oak., b l ack  
che r ry ,  artd wh i t c  pine. 

A r t  i f  i c i a l  I n t roduc t ion  of Vi ru len t  
and IlypoviruLent S t r a i n s  of Ent;Zb,hhia 
pnm::,it$c~z Using La.rge Sc ra t ch  Wounds 

MACDONILI,D, Wil l iam L. 
Deprtrltmont of P1xn.t Sc i ences  
West. Vl .rginia  Uaiviverslty 
Morgantown, West V i rg in i a  26506 

One virul .ent  and 11 hypovi ru lor~t  i s o l a t e s  
o f  Gvzcbtiziu ;c)u2ws7:tZca were kt roduc ad 
in.to s c r a t c h  wounds made on t h e  ba rk  of  
l.lea1.t hy h e r  i can  ches tnu t  st ems growing 
i n  two cut-over a r e a s  nea r  Parsons and 
Barton, West Vi rg in i a .  Twent y-five-cm 
s c r a t c  tl wounds, e n c i r c l i n g  Imlf t h e  c  i r -  
cumference o f  the. t r e e ,  were made a.t  
ground l e v e l  and a t  1 .5  m and 3.0 m o f f  
t,hc ground. Rep l i ca t e  stems were 
scratched and inocula ted  wi th  one of t h e  
hypovi ru len t  i s o l a t e s .  A second group of 
h e a l t h y  t rees ( 4 0  to 90) was l e f t  rxnwound- 
ed within t h e  p l o t .  Other  check pl.ot s 
included t r e e s  t3h3~ were sc ra t ched  and 
inocul.ated w i t h  water and agar, s c r a t ched  
and inut :ula ted w.iti-r v i r u l e n b :  i.l~oculun:, 

and a  p l o t  where t r e e s  were not s c r a t ched .  
An a t tempt  tms made t o  reduce  v i r u l e n t  
inoculum i n  a l l  s tudy p l o t s  by removing 
i n f e c t e d  t r e e s .  

The goal  of t h i s  s tudy  is  t o  f o l . 1 0 ~  t h e  
c o u r s e  of f u t u r e  i n f e c t i o n s  on both tfte 
sc ra tched  t r e e s  and v a r i o u s  check t r e e s .  
To do t h i s ,  i s o l a t i o n s  w i l l  b e  made from 
new i a f ec t i . ons  t h a t  a r i s e  on t r e e s  wi th-  
i n  t h e  v a r i o u s  t rea tment  p l o t s .  Ey in-  
t roducing  massive amounts of hypovirulexlt 
inoculum, i t  is hoped t h a t  evidence f o r  
t h e  es tab l i shment  of hypovi ru len t  s t r a i n s  
can be acqui red .  

Worldwide D i s t r i b u t i o n  of  Vege ta t i ve  
Compa t ib i l i t y  Groups 

ANAGNOSTAICIS , Sandra Id. 
Conn.ect i c u t  A g r i c u l t u r a l  Experiment 
S r a t  ion  
Box 1106 
New Haven, Connect icut  06504 

There a r e  no vegeta tLvc  c o m p a t i b i l i t y  
t y p e s  i n  Europe t h a t  have no t  been found 
i n  Lhe Connecticut. A g r i c u l t u r a l  Exper i- 
ment S t a t i o n  sample. However, f o u r  i s o -  
lates from China a r e  u n l i k e  each o t h e r  
and n o t  l i k e  any  w e  have a t  Connect icut .  
Greece, w i th  1 4  i s o l a t e s  examined from 
t h e  only  r eg ion  r e p o r t i n g  ches tnu t  b l i g h t ,  
ha s  y i e lded  o n l y  one v e g e t a t i v e  compat- 
i b i l i t y  type .  

Connect icut  67 t o t a l  v e g e t a t i v e  
c o m p a t i b i l i t y  groups 

a l l  USA 77  t o t a l  vegetative 
c o m p a t i b i l i t y  groups 

I t a l y  9 v e g e t a t i v e  compat ib i l -  
i t y  groups  among 37 
i s o l a t e s  

France 20 v e g e t a t i v e  cornpat i- 
bility groups  among 34 
I s o l a t e s  

Greece 1 v e g e t a t i v e  cornpat i- 
F i l i t y  g roup  among 1 4  
i s o l a t e s  



B. F i e l d  Sruclies of  Hypovirulence 

a .  E f f e c t  of  liypoviru&nt S t r a i n s  - 
on V i r u l e n t  Cankers 

Two-year Cont ro l  Resu l t s  in A r t i -  
f i c i . a l l y  Es t ab l i shed  V i r u l e n t  
Cankers w i th  Compatible and In-  
compat ib le  Elypovirulent S t r a i n s  
a t  Three Loca t ions  i n  West V i rg in i a  

DOUBL,E , Mark. L , 
Department of P l a n t  Sc iences  
West V i r g i n i a  U n i v e r s i t y  
Morgantown, West V i rg in i a  26506 

Eight  v i r u l e n t  c a n k e r s  were a r t i f i c i a l l y  
e s t a b l i s h e d  on each  of 24 American 
c h e s t n u t  t r e e s  i n  t h r e e  a r e a s  of  West 
V i r g i n i a  . The i n o c u l a t  i o n s  were made 
6 t o  8 inches  a p a r t  on each t ree  i n  
J u l y  1978,  us ing  e i g h t  d i f f e r e n t  v i r u -  
l e n t  s t r a i n s  of ~ ~ ~ J o t h i u  parasi  tica, 
The c o m p a t i b i l i t y  t y p e  of coch s t r a i n  
was predetermined i n  t h e  l a b o r a t o r y  us- 
ing t h e  procedure  of Anagnostakis .  
Cankers were c l ~ ~ l l e ~ z g e d  a f t e r  1 month, 
w i th  e i t h e r  i n d i v i d u a l  o r  mixed hypo- 
v i r u l e n t  i s o l a t e s .  The c t la l lenge  was 
accomplished by punching 0.5 crn holes  
every 1 t o  2 cm around t h e  e n t i r e  mar- 
g i n  of  t h e  canker  and then  in t roducing  
t h e  a p p r o p r i a t e  hypovi ru lent  inoculum. 
Water a g a r  was used i n  p l a c e  of hypo- 
v i r u l e n t  inoculum i n  c o n t r o l  (check) 
trees. The l e n g t h  and width  of each 
canker were measured a t  t h e  t i m e  of t h e  
c h a l l e n g e  and t h e n  3 ,  8 ,  and 14 months 
a f t e r  i n o c u l a t i o n .  

Labora tory  t e s t s ,  p a i r i n g  v i r u l e n t  and 
hypovi ru lent  s t r a i n s  of ~ n d o t h i a  para- 
s i t i e a  on an  amended po ta to -dex t rose  
a g a r ,  were used t o  de termine  compa t ib l e  
and incornpar i b l e  v i r u l e n t  -hypovirulent  
combinat ions,  The r e s u l t s  of the  lab-  
o r a t o r y  and f ieLd test s were comparable, 
I n  every  instance, when a hypovi ru lent  
is01 at-e o r  n l ix ture  of isolates conver t -  
ed a v i r u l e n t  i s o l a t e  i n  the l abora to ry ,  

it c o n t r o l l e d  t h e  same i s o l a t e  i n  t h e  
f i e l d  test.  There were c e r t a i n  v i r u l e n t  
i s o l a t e s ,  however, t h a t  were c o n t r o l l e d  
i n  t h e  f i e l d  hut were not  converted i n  
l a b o r a t o r y  t e s t s .  Thus, it appears  t h a t  
t h e  phys i ca l  make-up of t h e  t r e e  a f f o r d s  
a g r e a t e r  oppor tun i ty  f o r  convers ion  t o  
occur.  

E f f  ici.cncy of Conversion of Viru lent  
S t r a i n s  t o  I lypovirulent  i n  t h e  Host 
and i n  t h e  Laboratory 

ANAGNOSTAKIS, Sandra L. 
Connect i c u r  Agr i c u l r u r a l  Exper j.ment 
S t a t  ion  
Box 1106 
New Haven, Connect i c u t  06504 

C f f  iclrixcy of c o ~ l v e r s i o n  is low on p l a i n  
aga r  media un le s s  s t r a i n s  p a t r e d  a r e  i n  
t h e  same, o r  c l o s e l y  r e l a t e d ,  v e g e t a t i v e  
compat i b i l  i t y  groups .  E f f i c i e n c y  i s  
much b e t t e r  on t h e  s u r f a c e  of  cel.Zophane 
over a g a r  media. A s i n g l e  hypuvirul en t  
strain and 50 d i f f  e r e n t  normal. s t r a i n s  
were pa i r ed  on ce l lophane  and i n  t h e  
hos t ;  25 of t h e  50 v e g e t a t i v e  compati- 
b i l i t y  t ypes  were converted a t  l e a s t  
once on ce l lophane ,  compared t o  37 of 
50 i n  t r e e s .  

Mixtures of Hypovirulent  S t r a i n s  
of Endot721:o: parasitica : The i r  
Pa thogen ic i ty  and A b i l i t y  t o  
Cont ro l  Cankers on American Chestnut 

JAYNES,  Richard A .  and ELLISTON, John E. 
Connecticut  A g r i c u l t u r a l  Experiment 
S t  a t  ion  
Box 1106 
New Haven, Connecticut  06504 

P a t h o g e n i c i t i e s  of n o r m 1  and hypoviru- 
l e n t  strains of  Ersdoth?:a parlzsit.i.cu a r e  
h ighly  v a r i a b l e  and s t r a i n  dependent. 
Pa:hogenicity of Izypovirulent s t r a i n s  
dccreascs d r a m a t i c a l l y  when two or  more 
arc rnLxr5c.l. T h i s  i s  probably due  t o  
s r ~ p e r i n f e c t  i o n  w i t h  d i f f e r e n t  "iypoviru- 



l e n c e  f a c t o r s  and t h e  c e l l  dea th  which 
r e s u l t s  from t h e  i n t e r a c t i o n  of hyphae 
from members of d i f f e r e n t  v e g e t a t i v e  com- 
p a t i b i l i t y  groups.  Mixtures of d i i f e r e n t  
hypovi ru lent  mycelia e f f e c t i v e l y  overcame 
v e g e t a t i v e  i-ncompat i b r i l i t y  and r a p i d l y  
a r r e s t e d  c-anker development. I-lowevcr, 
mix tu re s  t e s t e d  t o  d a t e  mmy be too  de- 
b i l i t a t e d  t o  s u r v i v e  and d:i.sperse them- 
se l .ves  i n  t h e  wi ld .  

E f f e c t i v e n e s s  of S l u r r y  Treatments  
i n  Cont ro l1  ing  Individual .  ~ncZotk.*ia 
paras< tica Cank.er s on American 
Chestnut 

g r e a t e s t  n~tnlber of d e b i l i t a t e d  s t r a i n s .  
The ma jo r i ty  of  t h e  d a t a  c ,o l l ec t ed  dur-  
i ng  t h e  3-year s tudy  must s t i l l  be  ana-  
l yzed .  

An Ob jec t ive  Vethod f o r  Es t ima t ing  
Biocori~trol  of H,ypovirulent and 
V i r u l e n t  Cankers 

HEBARD, Fred V. ,  and GRIFFIN, Gary J .  
Department of P l a n t  Patliology and 
Physiology 
Vi rg in i a  Po ly t echn ic  I n s t i t u t e  and S t a t e  
Un ive r s i ty  
Blacksburg, V i r g i n i a  24061 

MACDONRLU, W i l l i a r r ~  L. and DOUBLE, Mark L. ELKINS, John R. 
Department of Ylant  Sc i ences  Divis ion  of  Na tu ra l  S c i e n c e s  
Mest V i r g i n i a  I h ~ i v e r s i t y  Concord Col lege  
ForganLown, West V i rg in i a  26506 Athens, West V i r g i n i a  24712 

Pour d i f  f e r e n r  slurries of hypovirul.ent 
s t r a i n s  were used t o  t r e a r  v i r u l e n t  
En~ioi;?z%cx p~zrcnoit?;ca canke r s  on h e r  i can  
c.he,stsnut growing a t  t h r e e  l o c a t  i o n s  i n  
West V.i.r$;.in 121. The s l u r r i e s  included:  
a mix tu re  of d e b i l i t a t e d  whi te  s t r a i n s  
(B-type); a mixture  of: It,a:Lhxl s t r a i n s  
o'L intermcc1:iote pntl iaganici ty;  a pigment- 
ed but d e b i l i t a t e d  xnlxturc of s t r 3 . i . n ~  
(Jr- type.) ;  and., a general ~1.1.1rry c o a t a i n -  
:i.ng ::.I comt:~i.nat.ian of a l l  s t r a i n s  (Genera l ) .  
New cankers  were t:rcn~erl a t  ino~r t l~ ly  in -  
t e r v a l s  a s  t h e y  developed from !L?y t o  
Novcmbcr by punc11:i.ng 0.5 cm ho le s  t o  t h e  
cairlbiu~n a t  1 ctn : interval .s  a.round t be 
canke~: margin. 

Many of the Lr ces 1x1 a1 1 t rea tmen t s  have 
produced c a l  lus t i s s u e  i n  response t o  
t rea tment .  IIowcver, t h e  number of new 
I n f e c t i o n s  i s  d i scourag ing  a s  many t r e e s  
t h a t  responded well t o  t r ea tmen t  have 
been k i l l e d  by subsequent  i n f e c t i o n s .  
In a y rz l imina ry  a n a l y s i s  o f  var iance ,  
dcsigncd t o  compare the ef f cc t  iveness of 
t h e  f o u r  s l u r r i p s ,  t h e  General and B- 
r y p e  s l u r r i e s  were s i g r ~ i f i c a r ~ t l y  more 
e f f e c t  ive  i n  checking canker  expansion. 
Both of these s l u r r i e s  contained t h e  

An o b j e c t i v e  method was devi.sed f o r  es- 
t ima t ing  b i o c o n t r o l  of  canke r s  i n  hypo- 
v i r u l e n t  p l u s  v i r u l e n t  co inocu la t  i o n s .  
Canker l e n g t h s  were determined biweekly 
du r ing  summer and e a r l y  f a l l  f o r  v i r u l e n t  
and v i r u l e n t  p l u s  hypovi ru lent  canke r s  
l o c a t e d  on t ,he  same t r e e .  A hypovi.ru1en.t 
p l u s  v i r u l e n t  canker was deemed biocon- 
t r o l l e d  when i t s  growth r a t e  was s i g -  
n i f i c a n t l y  l e s s  (pcO.05) t han  t h e  growth 
r a t e  of i t s  companion v i r u l e n t  canker .  

T h i s  method w a s  used i n  one experiment 
involv ing  13 hypovi ru lent  p l u s  v i r u l e n t  
combinat ions r e p l i c a t e d  f o u r  t imes .  In-  
o c u l a t i o n s  f o r  t h e  experiment were made 
from June  1 5  t o  June  19 ,  1978. S i x t e e n  
v i r u l e n t  p l u s  hypovi.rulent cankers  showed 
b iocon t ro l  i n  1978. I n  1979, f o u r  add- 
i t i o n a l  canke r s  showed b iocon t ro l .  On 
comparing growth r a t e s  f o r  t h e  two grow- 
ing  seasons ,  i t  was apparent  t h a t  t h e  
a d d i t i o n a l  b i o c o n t r o l  occurred  a f t e r  t h e  
f i r s t  growing season.  Of  t h e  hypoviru- 
l e n t  p l u s  v i r u l e n c  canke r s  showing b h -  
c o n t r o l  i n  1978, l 3  of 16 surv ived  t h e  
1 9 7 9  growing season. Death of t h e  s t e m  
where t h e  canke r s  were l o c a t e d  was due  
t o  n a t u r a l  v i r u l e n t  i n f e c t i o n s  on b a s a l  



stem p a r t s  i n  tt.i~o of t h r e e  cases .  I n  
the  t h i r d  case,  t h e  hypovirulent  p lus  
v i r u l e n t  canker d i d  not grow rap id ly  un- 
t il i t s  companion v i r u l e n t  canker had 
g i rd led  t h e  stem and k i l l e d  i t s  d i s t a l  
p a r t s .  

Among t h e  surviving biocont r o l l e d  cankers 
t h e r e  were four  c a s e s  of poss ib le  "re- 
ve r sa l "  of b iocon t ro l .  D e f i n i t e  judg- 
nient on whether b iocontrol  occurred i n  
these  experiments will. depend on r e s u l t s  
of pathogenic i ty  t e s t s  of mul t ip le  i so-  
l a t e s  from each biocontrol led  canker. 

Pathogenic i ty  and Sporula t  ion  of 
Virulent  and IIypovirulent S t r a i n s  
of Fndothia paras Ztica 

WILLEY, Ronald 
Department of P lan t  Sciences 
West Virginia  Univers i ty  
Morga~~town, West Virginia  26506 

Two v i r u l e n t  and seven hypovirulent  
s t r a i n s  of Endothia parasitl:ea were 
screened f o r  pathogenic i ty ,  asexual  and 
sexual  sporu la t  ion.  S t r a i n s ,  represent-  
ing c o l l e c t  ions  from France, I t a l y  and 
t h e  United S t a t e s ,  were inocula ted  i n t o  
2- t o  10-year-old American ches tnuts  f o r  
eva lua t ion  of pathogenic i ty  and sporu- 
Zation,  Over a  7-month per iod,  v i ru -  
l e n t  s t r a i n s  invaded host t i s s u e  ex- 
t e n s i v e l y  wit fl 98 percent 01 t h e  cankers 
showing evidence of asexual  sporula t ion.  
S ing le  c o n i d i a l  c u l t u r e s  obtained from 
v i r u l e n t  l abora to ry  c u l t u r e s  and f i e l d  
cankers were morphologically s imi la r  t o  
t h e  p a r e n t a l  s t r a i n s .  Cankers produced 
by I t a l i a n  and Amer ican hypovirulent 
s t r a i n s  were from 1 0  t o  85 percent 
smal ler  than those  from v i r u l e n t  s t r a i n s  
whi le  one French hypovirulent  s t r a i n  was 
nonpathogenic . I n  c a n t r a s t  t o  v i r u l e n t  
rankers, asexual  sporula t  ion was ob- 
served fn  only 64 percent of t h e  hypo- 
v i r r l lent  canker s.  Because fewer strom- 
a t a  w e r e  observed on hypovirulent can- 
kers ,  pycn id ia l  production may be 

correspondingly lower. S  ing1.e conid i.a.1. 
c u l t u r e s  from American hypovirulent 
s t r a i n s  resembled t h e  p a r e n t a l  s t r a i n .  
A s  many a s  t h r e e  d i f  f e r e n t  morphological 
types  were observed i n  s i n g l e  c o n i d i a l  
c u l t u r e s  from I t a l i a n  hypovirulent 
s t r a i n s .  Pe r i thec ia  were present  i n  67 

I, pe.rcent of t h e  v i r u l e n t  cankers i n  t i le  
f i e l d ,  but were absent on a11 hypoviru- 
l e n t  cankers.  Laboratory c rosses  between 
sexual ly  conlpat i b l e  v i r u l e n t  and hypo- 
v i r u l e n t  s t r a i n s  r e s u l t e d  i n  p e r i t h e c i a  
only when conid i a  from hypovirulent i so-  
l a t e s  were appl ied  t o  t h e  v i r u l e n t  my- 
celium. 

Pathogenicity,  Growth, and Sporu- 
l a t  ion of Virulent  and Hypovirulent 
I s o l a t e s  of Endothia p a r a ~ i t i e a  In  
t h e  Southern Appalachians 

KWLVA$T, E .  George 
USDA Forest  Service  
Southeast ern Forest  Experiment S t a t  ion 
Research Tr iangle  Park, North Carolina 
27709 

I n i t i a l  s tud ies  wi th  hypovirul.ent i so-  
l a t e s  o f  Fndni;hZa pa.~as-it iea i n  North 
Carolina suggested t h a t  t h r e e  f a c t o r s  
might l i m i t  t he  u t i l i t y  of t h i s  phenom- 
enon f o r  b io log ica l  con t ro l  i n  t h e  
Southern Appalachians. These f a c t o r s  
a r e  a slow r a t e  of spread, short-term 
surv iva l ,  and vegeta t  ive  incumpat i b i l i t y  
among i s o l a r  e s  . 
Eleven months a f t e r  inocu la t ion ,  t h e  
canker width f o r  s i x  hypovirulent  i so-  
l a t e s  of Endothia parasit ica averaged 
2.8 rnm whereas t h e  width f o r  s i x  v i ru -  
l e n t  i s o l a t e s  was 63.2 nun. There was 
no apparent sporula t  ion by hypovirulent  
cankers whereas 50 percent of t h e  s u r f a c e  
of v i r u l e n t  cankers bad spor i l l a t ion .  
How could pathogenic i t  y and sporu la t  ion 
be improved? One p u s s i b i l i t y  w a s  r u  
look f o r  more s u s c c p t i b l c  h u s t  t i ssue .  
However , four  hypovirtll  e n t  iso 'ates 
showed a lnos t  DO vi ru lence  when i n j ec ted  



i n t o  smal l  ( l e s s  than  0.5-inch diameter)  
sp rou t s .  Tn c o n t r a s t ,  f ou r  v i r u l e n t  
i s o l a t e s  caused cankers  on 84 percent  of 
t h e  stems. I n  1979, s i m i l a r  small 
s p r o u t s  were inocula ted  w i t h  hypovirulent  
o r  v i r u l e n t  i s o l a t e s  a t  t h r e e  t imes  dur-  
ing t h e  growing season.  Stem sec.tions 
were inocula tcd  a t  t h e  same time t o  s e r v e  
a s  a  saprophyt ic  check. The i n t e r i m  r e -  
s u l t  s of t h i s  exper kment suggest  l i m i t e d  
Lnvasion by t h e  hypovirulent  i s o l a t e s  i n  
c o n t r a s t  t o  v igorous  invas ion  and sporu- 
l a t i o n  by v i r u l e n t  i s o l a t e s .  

Lab and Fie1.d S tud ie s  of Hypoviriru- 
1en.t S t r a i n s  : El'--60 from Kichigan 
and EP-234 from Tennessee 

EI,LTSTQN, John E. 
Connecticut A g r i c u l t u r a l  Experiment 
S t a t  ion  
Box 1106 
New Raven, Connecticut 06504 

EF-60 behaves a s  i f  i t  c o n t a i n s  two fac-  
t o r s  con fe r r ing  hypovirulence.  Ot~e f ac -  
t o r  causes  complete l o s s  of pathogen- 
ic.i . ty, t h e  o t h e r  causes  p a r t i a l  l o s s  of 
pa thogenic i ty .  Each a f f e c t s  c u l t u r a l  
c h a r a c t e r i s t i c s  d i f f e r e n t l y .  The e f f e c t s  
of t h e  mare d e b i l i t a t i n g  f a c t o r  a r c  dorn- 
i nan t  when. t h e  t w o  f a c t o r s  a r e  p re sen t  
t oge the r  la t h e  same s t r a i n .  I s o l a t e s  
conta in ing  one, both,  o r  n e i t h e r  of  t h e  
f a c t o r s  were obta ined  by s i n g l e  spo re  
Itsolati.an. The f a c t o r s  were t r a n s m i t t e d  
separn. tely and toge the r  by hyphal ana-  
s tomosis  from t h e  o r i g i n a l  g e n e t i c  back- 
ground of t h e  fungus i n t o  a ge.netica1.l.y 
marked one and then r e tu rned  t o  t h e  
o r i g i n a l  one. I n  both, each f a c t o r  con- 
f e r s  i t s  d i s t i n c t  abz~or rna l i t i e s  in c u l -  
t u r a l  c h a r a c t e r i s t  i c s  and path0geni.cit .y. 

EP-234 behaves a s  i f  i t  c o n t a i n s  a s i n g l e  
f a c t o r  conf e r r i n g  hypovirulence.  T h i s  
f a c t o r  causes abnorma l i t i e s  i n  t h e  fungus 
t k a t  resemble t h e  a b r ~ o r m a l i t i e s  caused by 
t h e  more debilitating f a c t o r  i n  EF-60. 
T h i s  f a c t o r  was t r ansmi t t ed  t o  t h e  marked 

g e n e t i c  background where it has  essen- 
t i a l l y  i d e n t i c a l  e f f e c t s  on c u l t u r a l  
charac.ter ist ic.s and pa thogen ic i ty .  The 
l e s s  d e b i l i t a t i n g  f a c t o r  from EP-60 and 
t h e  f a c t o r  from EP-234 were combined i n  
t h e  EP-60 g e n e t i c  background by hyphal 
anastomosis .  The e f f e c t s  of t h e  f a c t o r  
from EP-234 were dominant i n  t h e  product .  
These experiments  i l l u s t r a t e  t h e  "simple" 
behavior of t h e s e  p a r t i c u l a r  f a c t o r s  from 
n a t i v e  h e r  i can  hypovi ru lent  s t r a i n s .  

P e r i o d i c  Inocu la t ion  o f  Viru lent  
and Hypovirulent S t r a i n s  of 
E Y Z L I O ~ ~ . ~ ~  parasitiecz a t  2 -month 
I n t e r v a l s  

MACDOBTALD, W i l l  iam L . 
Department of P l a n t  Sc i ences  
West V i rg in i a  Un ive r s i ty  
Morgantown, West V i r g i n i a  26506 

The growth and s p o r u l a t i o n  of one v i r u -  
l e n t  and seven hypovirulent  i s o l a t e s  of 
Endoi;hCcz parcrsitica a r e  being eva lua t ed  
f  01 lowing t h e i r  p e r i o d i c  i n o c u l a t i o n  in-  
t o  American ches tnu t  stems a t  Bartow, 
West V i rg in i a .  I n i t i a l .  i n o c u l a t i o n s  
were made i n  August 1979, wi th  subsequent 
i n o c u l a t i o n s  a t  2-month i n t e r v a l s ,  A 
ho le  made w i t h  an 0.5 cm a r c h  punch was 
used a s  t h e  i n o c u l a t i o n  s i t e .  To d a t e ,  
measurable growth has occurred  w i t h  a l l  
v i r u l e n t  and hypovi ru lent  i s o l a t e s .  I n  
c o n t r a s t  t o  t h e  o t h e r  i s o l a t e s ,  an  
I t a l i a n  hypovi ru lent  i s o l a t e ,  EP-119, 
grew b e t t e r  du r ing  t h e  October-to-Decem- 
ber  i n t e r v a l  t h a n  du r ing  t h e  August-to- 
October pe r iod .  None of t h e  canke r s  had 
s p o r u l a t  ed by December 1979. 

Lab and F i e l d  S t u d i e s  of Ilypoviru- 
l e n t  S t r a i n s :  I s o l a t e s  from I t a l y  

ELLISTON, John E. 
Connect i c u t  Agr i c u l t  ural Exper b e n t  
S t a t  ion  
Box 1106 
Sew Havenn, Connecticut  05504 



Bark samples were taken  from numerous 
abno~mal  cankers  011 Castanea sntiva i n  
no r the rn ,  c e n t r a l ,  and southern  Ltaly 
i n  August 1978. The s t r a i n  composi t io~l  
i n  many o f  t h e s e  samples is  complex. 
Abnormal. "white" s t r a i n s  were obtained 
from many of t h e s e  samples, o f t e n  i n  
cornbinat i on  wi th  normal s t r a i n s .  The 
whi te  s t r a i n s  d i f f e r e d  widely i n  patho- 
g e n i c i t y ,  i n  some c a s e s  even when ob- 
t a ined  from t h e  same bark sample. Sin-  
g l e  spo re  i s o l a t i o n  of s e v e r a l  of t h e  
more d e b i . i i t a t e d  whi te  s t r a i n s  y ie lded  
mixtures  of wh i t e  and heav i ly  pigmented 
abnormal s t r a i n s  a s  w e l l  a s  normal 
s t r a i n s .  The abnormal s t r a i n s  obtained 
d i f f e r e d  widely i n  pa thogen ic i ty  and 
double-strand RNA w a s  de tec t ed  i n  a1.S. of 
t h e  abnormal s t r a i n s  t e s t e d  but not i n  
t h e  normal strains. C lea r ly ,  t h e s e  
s t r a i n s  d i f  f  el- g r e a t l y  from American 
hypovi ru lent  s t r a i n s  tlxit  tmve been 
s tud ied  i n  d e t a i l .  Their  co~nplex be- 
havior  has no t  been explained adequate- 
l y .  

H i s topa tho log ica l  Events  W r i n g  t h e  
Development of Cankers on Chestnut 
Spec ie s  I n c i t e d  by Virulent  (V) and 
Iiypovirulent: (11) S t r a i n s  of 
E~idothia paras.itica 

HEBARD, Fred V. , and GRIFFIN, Gary J . 
Department of P l a n t  Pathology and 
Physiology 
Vi rg in i a  Poly technic  I n s t i t u t e  and 
S t a t e  University 
Blacksburg, V i rg in i a  24061 

ELKINS, John X. 
Div i s ion  of Na tu ra l  Sc iences  
Concord Col lege  
Athens, West V i r g i n i a  24712 

The t ime-course of h i s topa tho log ica l  
evenrs  f a 1  lowing a r t  k r i c i a l  i nocu la t ion  
with E n d ~ t h - l ~ z  parclsitZea w a s  s tud ied  i n  
h igh ly  r e s i s t a n t  Castanea mol Sissima 

"Nanking" and i n  a f u l l y  s u s c e p t i b l e  and 
a p a r t i a l l y  r e s i s t a n t  Castanen dantata. 
1x1, a l l  t h r e e  types ,  a n e c r o t i c  reg ion ,  
ca.  0 .5 cm 1a.rger than  t h e  inocu la t ion  
wound, formed when a  v i r u l e n t  o r  hypo- 
v i r u l e n t  s t r a i n  of E'ndothia parcxr;?:tica 
was p re sen t .  Ten days a f t e r  i nocu la t ion ,  
t h i s  l e s i o n ,  o r  wound of t h e  uninoculated 
check, was surrounded by a l i g n i f i e d  zone. 
For a l l  spec i e s  and t r ea tmen t s ,  wound 
periderm format ion had commenced by 14 
days a.t t h e  nonnecrot ic  border of  t h e  
l i g n i f i e d  zone.. A t  lQ days, t h e  ne- 
c r o t  i c  r eg ions  of a l l  hos t -pa ra s i t e  
combinat i ons  were i n £  i l t r a t  ed w i t h  in-  
d iv idua l  hyphae; mycelium build-up had 
commenced by 1 4  days  i n  the n e c r o t i c  
reg ion  of t h e  compatible combination (e .  
g, v i r u l e n t  and f u l l y  s u s c e p t i b l e )  but  
was delayed i n  incompatible combinat i ons  
(e.g . hypov i r t~ l en t  and h ighly  r e s i s t a n t )  . 
By 1.8 days ,  an  advancing mycel ia l  f an  
had penet ra ted  t h e  l i g n i f i e d  zone and de- 
vel.oping wound per  i.derm i n  t h e  compat ib1.e 
combination; t h i s  wa.s delayed i n  l e s s  
compatible combinat i o n s  (e .  g . hypoviru- 
l e n t  and fu1l.y s u s c e p t i b l e  and v i r u l e n t  
o r  h.ypovirulent and p a r t i a l l y  r e s i s t a n t )  
and d i d  not  occur i n  incompatible com- 
b ina t ions .  The r e s u l t s  suggest  t h a t  t h e  
c r u c i a l  component of a  compatible reac-  
t i o n  i s  t h e  a b i l i t y  of Endo-lh<a para- 
s i t i ca  t o  ob ta in  n u t r i t i o n  from, and no t  
be i n h i b i t e d  by, dying t i s s u e  of 
c'astanaa spec ie s  . 

c .  Transmission and S u r v i v a l  of 
w o v i r u l e n t :  and Vi ru l en t  S t r a i n s  

nistr ibu t ion  and Frequency of Vege- 
t a t i v e  Compatibi l i ty Types of  Viru- 
1 ent Endothia p a ~ a s i t i c a  S t r a i n s  
near parsons,  West V i rg in i a  

DOUSLE, >lark L. 
Department of P l a a t  Sciences 
West V i rg in i a  Univers i ty  
Morgalztowri, West Virg in i a  26506 



The d i s t r i b u t i o n  and frequency of vege- 
t a t  Lye c o m p a t i b i l i t y  f ypes of v i r u l e n t  
i s o l a t e s  t o  .?~~~~rlnt;h?:a. parasl:,f;ien were ex- 
amined over  a 3-ye.a.r pe r iod  from 1977 t o  
1979. I s o l a t e s  were obtairred from can- 
k e r s  on Amerl.can ches tnu t  stems found in 
two a r e a s  n e a r  Parsons,  West Virginia . .  
Af te r  pure cu l . tu res  of k?~,h.t.hin purao,iti.cn 
were obta ined  from each canker ,  t h e  com- 
p a t i b i l i t y  t y p e  was determined by p a i r i n g  
rnycel ial  pl,ugs on arnen~led po ta to  d e x t r o s e  
a g a r .  For t h e  3 yea r s  combined, a  t o t a l  
o f  449 i s o l a t e s  have been examined and 
324 (72 pe rcen t )  have been c l a s s i f i . e d  in-  
t o  16 v e g e t a t i v e  c o m p a t i b i l i t y  groups.  
Zm 197'7, 33 i . s o l a t e s  were c1.assi.f iecl i n  
9 v e g e t a t i v e  compat i b i . l i . t y  groups;  i n  
1.978, 172 i s o l a t e s  werc c l a s s i f i e d  i n  1 3  
v e g e t a t i v e  c o m p a t i b i l i t y  groups;  and 244 
i . s o l a t e s  ware c l a s s i f i e d  i n  14 vegeta-  
t i v e  c o m p a t i b i l i t y  groups i n  1979. A s  
t h e  t o t a l  nunbe,r of canke r s  i nc reased ,  
so d i d  t h e  number of v e g e t a t i v e  compat- 
i b i l i t y  groups.  However, the six luajor 
vege t a t  i v c  cornpat i 'b t l  j.ty groups from 1977 
remained t h e  same through 1.979. S ince  
1977, 125 i s o l a t e s  (28 pe rcen t )  have 
been f ounrl t h a t  a r e  vege t a t  i .vely incom- 
p3t fb l .e  wi..th t 'he  16  v e g e t a t i v e  compati- 
b i . l . i . ty  groups.  'Ct~c?l;c i .rsolates a r e  cu r -  
r e n t l y  bcing pa i r ed  with each o t h e r  t o  
dtat ernline 1.f addl . t  i o n a l  v e g e t a t i v e  com- 
par: ibi19.ty groups e x i s t .  

Saprophytic  Su rv fva l ,  Growth and 
Sporuln t ion  oi' V i ru l en t  and Hypo- 
v i r u l e n t  I s o l a t e s  of Bndothiu 
yx~rvr.c;ificn on Rt!d Maple, Red Oak, 
ant1 h c r  ican Chestnut: 

BAIR.D, Richard 
Department of P l a n t  Sc i ences  
Nest V i r g i n i a  Urlfversi ty 
Morgantown, \Jest  Vi.rgi.nia 26506 

To s t u d y  the  su rv iva l ,  growth and spor-  
u l a t i o n  of one v i r u l e n t  and six hypo- 
v i r u l e n t  i s o l a t e s  of  ,Tni-i~?thiu pa~asikicz, 
40- rn IS-year-oltl girdl.ed s t e m s  of 
rL%crican chestrnur, r e d  oak, and red 

map1.e were a r t i f i c i a l l y  inocula ted  i r r  
August, 1979. Stems of red  oak and r ed  
maple were k i l l e d  by g i r d l i n g  w i t h  a n  
axe ;  chestnut- st-er~is were g i r d l e d  by in-  
o c u l a t i o n  wi th  a  v i r u l e n t  i s o l a t e  of 
,Yrzdot.?lia parmi  t i c a ,  The c h e s t n u t  stems 
had not  d i ed  a f t e r  5 months, t h e r e f o r e ,  
t h e  d a t a  a r e  n u t  ye t  a v a i l a b l e  f o r  t h i s  
h o s t .  

Data a r e  summarized f o r  r e d  maple and 
r e d  oak 4 rnonths a f t e r  g i . rd l ing .  Sur-  
vi.val, o f  e ' i z d ~ t h ~ k  paras?:t.iciz i n  r ed  
maple, a s  determined by c u l t u r e  of ba rk  
p l u g s  from t h e  i n o c u l a t i o n  p o i n t ,  w a s  85 
percent  f o r  t h e  v i r u l e n t  i s o l a t e  and 
ranged from 5 t o  58 pe rcen t  f o r  t h e  
hypovi ru len t  i s o l a t e s .  I n  red oak, t h e  
v i r u l e n t  i . s o l a t e  was recovered 75 per -  
c e n t  of t h e  t i m e  from t h e  i n o c u l a t i o n  
s i t e  whi le  t h e  hypov i ru l en t  i s o l a t e s  
were recovered  from 25 t o  100 pe rcen t  of 
t h e  time. Tlze v i r u l e n t  i s o l a t e  was r e -  
covered 69 pe rcen t  and 63 percent  of t h e  
t i m e  a t  1 cm and 3 cm beyond t h e  inocu- 
I.at ion s i t e ,  wh i l e  hypov i ru l en t  i s o l a t e s  
were recovered a t  1 c.nl from t h e  inocu- 
l a t i o n  s i t e  from 19  t o  63 percent  of  t h e  
t i,me an.d a t  3 cm from t h e  i n o c u l a t i o n  
s i t e  from 0 t o  63 percent  of t h e  t ime.  

The Tncidence of Bndothia paraaitica 
on Pos t  and S c a r l e t  Oaks i n  t h e  
Duke F o r e s t  

BONSTEDT, S t e v e  M.  
nuke U n i v e r s i t y  
School of F o r e s t r y  and Environmental. 
Sc ience  
Durham, Nor th  Caro l ina  27706 

A survey w a s  made of  t h e  Kors t i an  and 
Durham Div i s ions  of t h e  Duke F o r e s t  t o  
determine t h e  i nc idence  of Endothia 
pa~asiticn on pos t  oak  (Quercua stella- 
ta) and scarlet oak (@u;.ereus coccinza). 
A 35-compartment sample of t h e  Durham 
Div i s ion  showed 4 8  pe rcen t  of t h e  s c a r -  
let oaks and 33.3 pe rcen t  of t h e  posL 
oaks  t o  be i n f e c t e d ,  w h i l e  an  18- 



compartment sample of t h e  Korst ian Div- 
i s i o n ,  77.7 percent of t h e  s c a r l e t  oaks 
and 37.5 percent  of t h e  post oaks were 
in£  ected.  Infec ted  t r e e s  ranged widely 
i n  dbh (3.0 - 17.9 i n ) .  Butt swell  was 
noted on l e s s  than half  of t h e  infec ted  
s c a r l e t  oaks, while only stem cankers  
occurred on t h e  post oaks. 

Et iology of Endothia parasitica 
on S c a r l e t  Oak 

STAMBAUGH, William J . 
Duke Universi ty 
School of Fores t ry  and Environmental 
Science 
Durham, North Carolina 27706 

I n  August 1963, a swollen bu t t  condi t ion  
of s c a r l e t  oak with mul t ip l e  cankers  was 
f i r s t  noted on t h e  James River and Warm 
Springs Ranger D i s t r i c t s  of t h e  George 
Washington National  Forest .  Swollen bu t t  
t ape r  showed a diameter r a t i o  of 2.2 
basa l ly  t o  a height of 2.65 f e e t ,  a s  
compared t o  1 .3  t o  0.65 f e e t  f o r  heal thy 
t r e e s .  I s o l a t i o n s  from br ight  orange 
f a n s  associa ted  with inner  bark ne- 
c r o s i s  yielded an Endothia-like fungus, 
t e n t a t i v e l y  i d e n t i f i e d  a s  Endothia 
p a r a s i t i c a .  

The d i sease  has s ince  been observed on 
a l l  d i v i s i o n s  of t h e  Duke Fores t ,  Durham, 
North Carol ina,  and elsewhere i n  t h e  
s t a t e .  Consistent  with t h e s e  observa- 
t ions  were pycnidia wi th  rod-shaped 
conidiospores matching those  of Endothia 
parasitica, which occurred spa r se ly  i n  
t h e  bark f i s s u r e s  of a l l  a f f e c t e d  t r e e s  
examined; excluding a recent  f i n d ,  per- 
it hec i a  were lacking.  Known i s o l a t e s  
of t h e  fungus from chestnut  dupl ica ted  
t h e  d i s e a s e  i n  s c a r l e t  oak 16 months 
a f t e r  a r t i f i c i a l  inocula t ion  of basal ly-  
wounded young f o r e s t  t r e e s  with e i t h e r  
mycelial  o r  c o n i d i a l  inoculum. The 
number of in fec t ions  (22 percent)  thus  
obtained may be l imi ted  by t r e e  age, a s  
suggested by a subsequent ring-dat ing 

study of n a t u r a l l y  infec ted  t r e e s  42 t o  
68 years  old and averaging 13.7 cankers 
per t r e e  (range 4 t o  27 cankers) ,  of 
which 76 percent  were not infec ted  u n t i l  
a f t e r  age 25. Comparison of those  t r e e s  
with heal thy ind iv idua l s  d i d  not  show 
s i g n i f i c a n t  growth reduct  ion a t t r i b u t a b l e  
t o  in fec t ion ;  however, t h e  swollen b u t t  
condi t ion ,  because of s t a i n  and bark in-  
c lus ions ,  makes c u l l  of t h a t  por t ion  of 
t h e  f i r s t  log .  

d. Natural  Occurrences of Virulent  
and H v ~ o v i r u l e n t  S t r a i n s  i n  t h e  
United S t a t e s  

Abnormal S t  r a i n s  of Endothia para- 
sitica Associated wi th  Large Sur- 
v iv ing  American Chestnut Trees 

JAYNES, Richard A. 
Connecticut Agr icu l tu ra l  Experiment 
S t a t  ion 
P.O. Box 1106 
New Haven, Connecticut 06504 

Endothia p a r a s i t f c a  have been i s o l a t e d  
from 20 l a r g e  (mostly 12-inch dbh o r  nore) 
surviving American chestnut  t r e e s  i n  
seven s t a t e s .  Abnormal i s o l a t e s  have 
been se l ec ted  from t h e s e  t r e e s .  Many a r e  
hypovirulent i n  t h e  sense t h a t  they a r e  
less pathogenic than  normal s t r a i n s  when 
t e s t e d  on excised and <n s i t u  American 
chestnut  stems, and they  conta in  dsRNA. 
The evidence l eads  us  t o  be l i eve  that 
many of these  surviving t r e e s  a r e  not  
gene t i ca l ly  r e s i s t a n t  but  owe t h e i r  sur-  
v i v a l  t o  being infec ted  wi th  abnormal 
(hypovirulent) s t r a i n s  of Endothia 
parasitica. 

Proport ion of t h e  Endothia p a r a s i t i c a  
Biomass t h a t  is  Hypovirulent i n  Two 
Surviving American Chestnut Trees 



GRIFFIN, Gary J . ,  and HEBAKD, Fred V. 
Department of P l a n t  Pathology and 
Ph_~7siology 
V i r g i n i a  Poly tec lmic  I n s t i t u t e  and S t a t e  
Un ive r s i ty  
Blacksburg, V i rg in i a  24061 

ELKINS, John R. ,  and GALLUZZI, Kate 
Divis ion  of  Na tu ra l  Scierlces 
Concord Col lege  
Athens, West V i r g i n i a  24712 

T i s s u e  samples from t h e  L a t e r a l  o r  i nne r  
r a d i a l  margins of canke r s  on two su r -  
v i v i n g  American ches tnu t  t r e e s  were 
p l a t e d  on a c i d i f i e d  pota to-dext rose  a g a r .  
t:ndo.i;?zia para~~Zd:ica i s o l a t e s  growing 
from t h e s e  i n f e c t e d  t i s s u e s  were t e s t e d  
f o r  pa thogen ic i ty  on American c h e s t n u t  
stump s p r o u t s  i n  t h e  J e f f e r s o n  Nat i..onal 
Fo res t .  Of approximately 100 i s o l a t e s  
ob ta ined  from a l l  p o r t i o n s  of an  h e r -  
i c a n  chcstrrut t r e e  growing nea r  Ccntcr-  
vi l . l .e ,  V i r g i n i a ,  about  one- th i rd  were 
hypovi ru lent  (weakly pa thogenic) ,  
s l i g h t l y  more t. lian ha l f  were viru,lenl: , 
and t h e  remainder were in t e rmed ia t e  . 
Hypovirulent  i s o l a t e s  produced small 
carliters ( 5  cm o r  ' l e s s  i n  l e n g t h  a f t e r  
4 months), a.11.d on ly  superf.l .cia1 i n f e c -  
t i o n  oE t:he Irark.. A1.:1. of about. 28 :iso- 
l a t e s  ob ta ined  from an Rm.erican c h e s t n u t  
tree growing n e a r  Surnmers, West VirirginLaia, 
were v i r u l e n t .  

Xmpl. icnt i o n s  of Chestnut  I31 igh t  
J,nci.cl~~nc::e i n  Recent1.y C lea rcu t  
and Plaeure F o r e s t s  f o r  B.iologi.cal 
Cont ro l  of  B l igh t  w i t h  Hypoviru1.ent 
S t r a i n s  of Gndof;Szi.a pczra~iticu 

HEBARD, Fred. V. arid GRIFFIN, Gary ,.5. 
Department of P l a n t  Pa thology and 
Phys io logy  
Virginia ?Paytechnic I n a t  i t u t e  and 
State U n i v e r s i t y  
R 1  acksbnrg ,  V i r g i n i a  24061 

ELKINS, Jolm R. 
D iv i s ion  of Natura l  Sc i ences  
Concord Co l l ege  
Athens, West Virgini.a 24712  

I n  r e c e n t l y  c l e a r c u t  s i t e s ,  the  inc idence  
of c h e s t n u t  h1.igh.t: i nc reased  from. about 
20 pe rcen t ,  t h e  l e v e l  i n  mature Fores t  
areas, t o  100 pe rcen t  between 4 and 9 
y e a r s  a f t e r  c l e a r c u t t i n g ,  Duriag t h i s  
pe r iod ,  t h e  i n c r e a s e  was l i n e a r  w i t h  
t i m e .  Di.sease p r o g r e s s  was of t h e  com- 
pound i n t e r e s t  t y p e ,  in.di.c.a.tin.g tha.t: i n -  
oculum f o r  t h e  epidemics was genera ted  
i n  t h e  c l ea rcu t .  s i t e s .  The d i sease -  
p r o g r e s s  c u r v e  could  be modeled when 
p r o v i s i o n  was made fo r  a n  i n c r e a s e  i n  
canker  a r e a  w i t h  an  i n c r e a s e  i n  t r e e  
d iameter .  Th1.s provisi .on expla ined  the. 
&-year d e l a y  in t l ie  s t a r , t  of  t h e  ep i -  
demics: s p o r u l a t i n g  a r e a ,  and t h u s  i n -  
oculum product ion ,  was dependent on can- 
ker  a r e a .  The mean d i ame te r  at b r e a s t  
h e i g h t  of c h e s t n u t  s p r o u t s  g r e a t e r  t h a n  
0.8 cm d iameter  was s m a l l e r  a t  mature  
f o r e s t  si tes t h a n  t h a t  a t  6-year-old o r  
o l d e r  e l e a r c u t  s i t e s ,  presumably bccause 
t h e  s p r o u t s  a t  mature  f o r e s t  s i t e s  were 
shaded. Thus, sp rau t  s i z e  a l o n e  may 
e x p l a i n  t h e  I.ow inci.dence o f  chestnut.  
b l i g h t  a t  mattlre f o r e s t  s i t e s .  

However, t h e r e  a r e  a d d i t i o n a l  f a c t o r s  
that m y  have impeded e p i p h y t o t i c s  on 
mature  f o r e s t  s i t e s  and favored them i n  
c l e a r c u t s .  Larger  ( g r e a t e r  than 3 cm 
diameter )  s t e m  p a r t s  a t  mature  f o r e s t  
sites, but  not  c l e a r c u t  s i t e s ,  had dead 
o u t e r  bark  ( rhyt idome) ,  which decreased  
t h e  rrumber of s t romata  pe r  u n i t  can.ker 
area . On, trees wi th  rhy t  iciorne, sporu- 
l a t i o n  occurred  only  i n  c r a c k s  o r  gaps  
i n  t h e  rhytidome which reached t h e  inne r  
bark. Xhytidome a l s o  nay  have dccrcascd 
the f requency  of i n f e c t i o n  c o u r t s  
(wounds) . There  w e r e  rrrorc? s p r o ~ r t  s per  
clr.~rnp i n  c l e a r c u t s  and this may have 
helped  ep iphy to t  i c s  start i n  c l e a r c u t s  
by favorj-nj; the spread of t h e  pathoger! 



~ j i t h i n  sp rou t  clumps, and t h u s  t h e  bu i ld-  
up of inoculum. 

The s p o r u l a t i n g  a r e a  per 20- x 20-m p l o t  
was 500 cm2 when inc idence  increased  
above rhe  s t a r t i n g  l e v e l  i n  cl .earcuts .  
This  sugges t s  t h a t  Is h i s  much spo ru l a t  in9 
a r e a  of hypovi ru len t  s t r a i n s  of Endothia 
pnrczsibiccr may be needed t o  s t a r t  an 
ou tbreak  of hypovirulence.  It w i l l  be 
rlecessary t o  c o n t r o l  v i r u l e n t  s t r a i n s  i n  
re1ease.d ches tnu t  sp rou t s .  Thus, it ap- 
pea r s  t h a t  i t  would be b e t t e r  t o  conduct 
hypovirul.ence deployment experiments a t  
c l e a r c u t  s i t e s  t h a n  a t  mature f o r e s t  
s i t e s .  The r a p i d  r a t e  o r  d i s e a s e  prog- 
r e s s  i n d i c a t e s  t h a t  it would be necessary 
t o  t r e a t  young ( c a .  4-year-old) c l e a r -  
c u t s  t o  avoid  a n  ou tbreak  of v i r u l e n t  
s t r a i n s  of Endukh&a parat;.i t i c a  . 
Bcfore e f f e c t i v e  s t r a t e g i e s  f o r  deploy- 
ing l~ypov i ru l ence  can  be dev i sed  and irn- 
plemented, it w i l l  b e  necessary  t o  know 
t h e  canker  growth and spo ru l a t i on  char-  
a c t e r i s t i c s  of ave rage  hypovirulent  is- 
o l a t  e s  from I t a l y ,  and t h e  d i s t r i b u t i o n  
nf v e g e t a t i v e  c o m p a t i b i l i t y  groups t h e r e .  
Also, i t  w i l l  be h e l p f u l  t o  know t h e  
r o l e  of hos t  r e s i s t a n c e  and t h e  weather 
i n  v i r u l e n t  canker  growth, spo ru l a t i on ,  
and d i s e a s e  p r o g r e s s  i n  Europe. 

E:ndoth,.i.a Canker Survey of Chestnut 
and Oaks i n  t h e  Mountain Counties  
of Nor th  Caro l ina  

NASH, Bruce 
Duke Un ive r s i t y  
Sc,hool of F o r e s t r y  and Enviro~vllental 
S t u d i e s  
Durham, North Ca ro l i na  27706 

Sample p l o t s  (6 f o r  each  of 21  North 
Carol ina c o u n t i e s )  were randomly selecr- 
ed u s i n g  t h e  g r i d  system on county maps. 
On l o c a t i o n ,  each p l o t  was d iv ided  i n to  
five scat ter  p l o t s ,  according t o  U.S. 
Forest Service  survey methods, Within 
each s c a t t e r  p l o t ,  d a t a  were obtained 

per ta in i .ng  t o  s p e c i e s  compositiun, t r e e  
measurements, and c h a r a c t e r i z a t i o n  of 
a l l  Endo!ol.h%u i n f e c t  i ons ;  a p p r o p r i a t e  
symptom and sign m a t e r i a l  was c o l l e c t e d  
f o r  l abo ra to ry  i s o l a t  i.ons. To supple-  
ment t h e  Endofhia i s o l a t e s  t h u s  oh- 
ta i .ned,  addi t ional .  sympt0ma.t i c  t r e e s  
were sampled a t  approximately 1.0-mile 
i n t e r v a l s  a long t h e  Blue Ridge Parkway 
i n  North Carol ina.  The d a t a  w i l l  be  
computerized, and. i s o l a t e s  (267 t o  da t e )  
w i l l  be cha rac t e r i zed  a s  t o  v e g e t a t i v e  
compa t ib i l i t y  group an,d ; i ru lence .  

Pre l iminary  r e s u l t s  show t h a t  7'2 o f  t h e  
126 p l o t s  contained s c a r l e t  oak, of 
which 8.4 percent, were i .nfected w i th  
Shdobhia pamsiticu . h e r  i c an  ches tnu t  
was presen t  in 36 of t h e  126 p l o t s  w i th  
approximately 28.5 percent  i,nf e c t  ion.  
A t o t a l  of 407 s c a r l e t  oaks and 789 
ches tnu t  stems or sp rou t  c,lumps were ex- 
amined i n  t h i s  mountain sample. 

e. Disseyinat  Lo11 by Vectors  

Dissemination of Enc;ZoL?zia purur:?:tica 
by B i rd s  and Small PTammals 

DEPALMA, Nancy 
Connecticut A g r i c u l t u r a l  Experiment 
S t a t  ion  
P.0. Box 1106 
New Haven, Connecticut 06504 

Birds and mammals t r a v e l  up and down 
t r e e s  i n  t h e i r  s ea r ch  For food and she l -  
t e r .  Naminals a l s o  spend t ime i n  t h e  s o i l  
and 11 tter beneat h t rees  . En~lot.;Ez-ta 
pczmsitica has been recovered from both  
b i r d s  and rnamlals from chestnut: p l o t s  
i n  Connecticut.  While it Is improbable 
t h a t  b i r d s  and mammals a r e  m j o r  vec- 
t o r i n g  mechanisms, t h e y  do come i n  con- 
t a c t  with t h e  s p o r e s  and may p l a y  a 
r o l e  in spcre movexiem&, especially wi t la -  
i n  small a r e a s .  



I n s e c t s  as P o t e n t i a l  Vectors  of 
Hypovirulent  Endo Lhia purasd t icu 
S t r a i n s  

RUSSLN, John S .  
Unive r s i ty  of Kentucky 
Dey~artrnent of P l a r l ~  Pathology 
Lexington,  Kentucky 40506 

A survey of i n s e c t s  t h a t  m y  s e r v e  a s  
p o t e n t i a l  v e c t o r s  of hypovi ru lent  
Endothia parasitica s t r a i n s  was conduct:ed 
from A p r i l  t o  October 1979. I n s e c t s  were 
sampled from bark  of hea l thy ,  i n f e c t e d  
and dead American c h e s t n u t  (L'astaneu 
d ~ n t u t a )  stems and from a d d i t i o n a l  t r e e  
s p e c i e s  f r e q u e n t l y  found i.n a s s o c i a t i o n  
w i t h  ches tnu t .  The major sampling method 
used invol..ved t a n g l e f  out-coated f i b e r g l a s s  
screening  a f f i x e d  t o  d i seased  o r  h e a l t h y  
bark  of  t h e  hos t  t r e e .  These sc reen  
t r a p s  were removed and replaced  biweekly. 
R e s u l t s  i n d i c a t e  t h a t  t h e  habituating in-  
s e c t  fauna of American chest:nut, i s  mostly 
confined t o  two o r d e r s ,  Coleoptera and 
Diptera .  The major co leopre ran  f a m i l i e s  
i nc lude  Eucn.emidae, ScoSyt i d a e ,  B o s t r i -  
ch idae ,  and S taphy l in idae ,  whi le  S c i a r -  
i dae ,  Phor :idae, and Dolickopodidae were 
the major diptzerarr fam.ll. ;les. Dif f  ere,nces 
were observed In s p e c i e s  d i v e r s i t y  and 
t o t a l  number of i n s e c t s  c o l l e c t e d  between 
t h e  t y p e s  o f  hos t ;  dead lnfec.ted stems 
a t t r a c t e d  t h c  most and hea l thy  stems 
a t t r a c t e d  t h e  l e a s t  nnunbers of i n s e c t s  
and i,.nsect spec ies. Other  Imrdwood spe- 
c  Fes s i m i l a r l y  samp1,od show a sornewlcat 
d i f f e r e n t  inscx  t fauna.  

Potent  iaX I n s e c t  Vectors  of 
I<n&khin paras.ldica Associated wi th  
Chfnese Chestnut and Pos t  and 
S c a r l e t  Oaks 

SCHROEDER, Robert A. 
Duke i l n ive r s i ty  
School of F o r e s t r y  and Environmental 
Stuelics 
Durham, North Carol i n 3  27706 

I n s e c t s  were c o l l e c t e d  p e r i o d i c a l l y  dur-  
ing  t h e  f a l l  and win te r  from t r a p s  i n -  
s t a l l e d  on h e a l t h y  and cankered ba rk  of 
f i v e  t r e e s  i n  each  of t h e  above s p e c i e s  
on t h e  Ih~ke Fores t .  O f  566 i n s e c t s  
t rapped,  a n t s  (IIymenoptera; Formicidae) 
arid fungal  g n a t s  (Diptcra ;  Mycctophil idae)  
made up 90 and 6 percen t  of t h e  t o t a l .  
Carpenter  a n t s  (Campono.tus sp .) were 
c.07 l.ec t ed i n  g r e a t e r  aburldance (8x) from 
hea l thy  bark  than  from cankered b a r k  of 
s c a r l e t  oak. Fungal g n a t s  my be more 
suspect  i n  t r ansmis s ion  p o t e n t i a l  because 
of  t h e i r  more cons t an t  a s s o c i a t i a n  w i t h  
a l l  t r e e  s p e c i e s  i n v e s t i g a t e d .  

A pos t  oak canker  caged indoors  f o r  43 
days  y ie lded  66 emergent i n s e c t s ,  of  
which 85 pe rcen t  were a n t s  i n  t h e  genus 
Cr~mntogaoter. The a n t s  i n  p a r t i c u l a r ,  
o t h e r  t han  C'cm~panotus s p .  , meri t  f u r t  her 
s tudy  . 

Gal l  Wasp: S t a t u s  and Future  S t u d i e s  

PAYNE, J e r r y  A. 
Southeas tern  F r u i t  and T r e e  Nut T,aboratory 
Byron, Georgia 31008 

Thc o r i m t a l  ches tnu t  g a l l  wasp i s  pres-  
c n t l y  confined t o  Chinese c h e s t n u t  t r e e s  
i n  c e n t r a l  Georgia. Rate  of movement is  
approximately 15 mJles p e r  yea r .  It i s  
known t o  a t t a c k  American c h e s t n u t s ;  how- 
eve r ,  p re sen t  d i s t r i b u t i o n  of g a l l  wasp 
is  o u t s i d e  t h e  range of American c h e s t -  
n u t .  I n f o r m t i o n  was presented  on poss i -  
b l e  approaches t o  c o n t r o l  t h e  g a l l  wasp. 

P r o p e r t i e s  of dsPdA and P a r t i c u l a t e  + 

Components Associa ted  wi th  
Hypovirulence 

DODDS, .I. A l l an  
Connecticut  Agr  icuf tural Experiment 
S t a t  ion  
P.0, BOX l i C 0  
New Haven,  Coa?-i>rc.t icu"iOh54 



Two d i s c  i n c t  p a t t e r n s  of 1nu1t ip1.e double  
strand-J5IA (dslWA) components a r c  now 
recognized;  one typi.cal.  of most European 
hypovi ru len t  s t r a i n s  and t h e  o t h e r  typ-  
i c a l  of Nor th  American hypovi ru len t  
s t r a i n s .  The r e v i s e d  molecular  weights  
of t h e  prominent dsPXAi s of both  t ypes  
a r e  between 4 ' 0  and 7 .  Q x 1..06, u ~ l u s u a l l y  
high f o r  a f u n g a l  v i r u s  genome. The 
number and q u a n t i t y  of dsRNA components 
brpvebeen a s s o c i a t e d  wi th  l e v e l s  of hypo- 
v i r u l e n c e  i n  i s o l a t e s  obta ined  from 
s i n g l e  c o n i d i a  of a Nor th  American s t r a i n  
(EP-60) . The q u a l i t y  of dsRNA v a r i e s  
unp red ic t ab ly  i n  t h e  s t r a i n  w i th  t h e  
most complex dsRNA pat ters) .  (EP-11.3) . 
The p r o p e r t i e s  of n u c l e i c  a c i d s  and par-  
t icuXate components i n  e x t r a c t s  of 
Enrioothia paw~sit-Lea b e f o r e  and a f t e r  
corlversion by a hypov i ru l en t  s t r a i n  
(EP-113) have been compared. One r e s , u l t  
of i n f e c t i o n  i s  t h e  presence  of l a r g e  
amounts of two me~nbranous f r a c t i o n s  
s e p a r a b l e  by der rs i t  y-gradient  c e n t r i -  
f ugat ion  and no t  p r e s e n t  i n  t h e  un- 
conver ted  s t r a i n .  Only one of t h e s e  
f r a c t i o n s  has  dsRNA a s s o c i a t e d  wi.tl1 it; 
a f r a c t i o n  of t h i s  kind h a s  been de- 
t e c t e d  i n  s e v e r a l  European hypovi ru len t  
s t r a i n s .  The p a r t i c l e s  i n  t h i s  f r a c t i o n  
a r e  club-,shaped and do not  resemble  any 
we l l - cha rac t e r i zed  funga l  v i r u s .  

P rocedures  Used t o  E x t r a c t  Double- 
s t r a n d  RNA 

NEBIOZO, Mark 
West V i r g i n i a  U n i v e r s i t y  
Department or Plarxt Sciences 
Morgantown, West V i r g i n i a  26506 

A g e n e r a l  procedure  f o r  i s o l a t i n g  
double-stranded RNA (dsRNA) was d e- 
s c r i b e d .  The procedure is based on con- 
vent  i o n a l  t e chn iques  employ ing CF-I1 
chromatography and polyacrylamide ge l  
e l e c t r o p h o r e s i s .  The procedure w a s  
adapted f o r  r o u t i n e  u s e  i n  scr teni lzg f o r  
dsRNA in smal l  quanlr i tkes of h&i;i?ia 
-7arns i.t;icn. A net trod based on the it if - 

f e r ~ n r i a l  s o l u b i l i . t y  of n u c l e i c  a c i d s  fm 
l i t h i u m  chloride was judged t o  be  u s e f u l  
p r imar i l y  f o r  i so l r i t  in8 dsKtA flrorn ba tch  
Samples. 

A l l  v i ru len t :  s t r a i n s  i s o l a t e d  i n  t h e  
f i r l d  lacked  dsRNA, but many suspec ted  
hypov i ru l e r~ t  s t r a i n s  conta ined  dsRNA, a s  
d i d  a13. i so l . a t e s  obta ined  from I t a l i a n  
and Frcnch hea l ing  cankers .  The dsWA 
g e l  p r o f i l e s  e x l ~ i b i t e d  one,  two, and 
t h r e e  rntljor bands on 5 percent  g e l s .  A l l  
European s t r a i n s  t e n t e d  appear  t o  have a 
s i n g l e  comnon band. Current  work i s  on 
de t e rmi r~ ing  t'he dsP8A s t a t u s  of i s o l a t e s  
obta ined  from hypovi ru len t  - l i k e  canke r s  
on American ches tnut  growing i n  Michigan. 

Pur i f  f c a t  ion of V i rus - l i ke  P a r t i c l e s  
from a Hypovirulent  S t r a i n  of 
En~lootrh*ia parac&.ti.ocz, EP-4 3 

CIIMELO, Ric11,ard 
West V i rg in i a  I!nivers-ity 
Department of P l a n t  Sc i ences  
I$organtown, West V i r g i n i a  26506 

Virus - l i ke  p a r t  i cLcs  were ptrrif i ed  from 
a hypovirul.ent st r a i n  of En& t71da 
paras i t i ca ,  OF-43. The method used i s  a 
modif  iod ve r s ion  of  odds' procedure;  50 
t o  100 grams of funga l  mycelfa a r e  homog- 
enfzed, subj  ectecl t o  po lye thy lene  g l y c o l  
p r e c i p i t a t i o n ,  d i f f e r e n t i a l  c e n t r i f u g a -  
t i o n ,  and sucrose  d e n s i t y  g r a d i e n t  
c e n t r i f u g a t i o n .  One n 1  f r a c t i o n s  were 
c o l l e c t e d  and read  i n  a spectrophotometer  
a t  254, 260, and 280 nm, Fractions wi th  
t h e  higlriesr o p t i c a l  derlsf ty v a l u e s  were 
d ia lyzed  a g a i n s t  f o u r  changes of  b u f f e r  . 
The d i a l y z a t e  conta ined  t h e  p u r i f i e d  
v i r u s - l i k e  p a r t i c l e s .  S t e p s  used  du r ing  
t h e  procedure t o  q u a n t i f y  t h e  amount of 
dsEJA present included : SDS-phenol ex- 
t r a c t  Lon, erhano: prec  k p i t a t  ion ,  and 
Vhatman CF-21 ccELralose colu;nn ehroxatog-  
raphy .  P u r i f i e d  v i rus - l  lke p a r t i c l e s  
were pfaccd on carbon-coated g r i d s ,  
s t a i n e d  w i r l l  pbosphlotruni;c,tict a c i d ,  and 
examined rancier t h e  e l ec t ro~ i  11.fcroscnpe- 



The v i r u s - l i k e  p a r t i c l e s  were found t o  be 
pleomorphic, but  averaged 90 nm i n  diam- 
eter. Af ter  t rea tment  wi th  chloroform, 
no v i r u s - l i k e  p a r t i c l e s  were seen. 

Attempts t o  Produce Antibodies t o  
Syn the t i c  DoubZ c-strand RNA Poly 
Inos ine :  Cytosine 

STOCKRAUSEN , Anne 
West V i rg in i a  Univers i ty  
Department of P l a n t  Sc ience  
Morgantown, West V i rg in i a  26506 

Attempts were made t o  produce a n t i b o d i e s  
t o  s y n t h e t i c  double-strand RNA (dsRNA) 
as a technique  f o r  r a p i d  f i e l d  a s say  f o r  
dsRNA i n  Endot3tia purusit iea and t o  cor-  
r e l a t e  t h e  amounts and types  of dsRNA 
w i t h  hypovirulence. A weakly s y n t h e t i c  
poly I:C (1nosine:Cytoslne) i n j e c t i o n  
w a s  adminis te red  irxtramuscularly t o  4 .  S- 
pound New Zealand whi te  r a b b i t s  f o r  3 
weeks, fol lawed by an intravenous i n j e c -  
t i o n  tlre 4 t h  week. Then t h e  r a b b i t s  were 
bled weekly f o r  3 weeks. Imuno-di f -  
fu s ion  t e s t s  of t h e  serum were used a s  
a q u a l i t a t i v e  probe f o r  t h e  presence of 
dsRNA i n  funga l  e x t r a c t s .  A second se- 
r i e s  of i n j c c t i o a s  wcre given 1. month 
a f t e r  t h e  last bleeding.  These exper i -  
ment s Imve been dfscont  inued because t h e  
a t t empt s  t o  produce an t ihodfes  t o  dsWA 
were unsuccessfu l .  

Double-stranded RNA from P r o t o p l a s t s  
of fl?z~lot?zia ~m*rz!:% t;ica (EP-4 9) 

CILLIES, Kevin, VAN ALEEN, N e a l . ,  SI>IMONS, 
John,  and BOWMAN, James 
Utah S t a t e  Univers i ty  
Dcpa,rtnent of Biology 
Logan, Utah 84322 

P r o t o p l a s t s  were obtained from 3- t o  4 -  
day-old mycelium of EP-49, a European 
hypovirulent  s t r a i n  of S~zdo th in  parctsit- 
zca,  by glucuron-iilase-cell xrlose d i g e s t  ion 
of t h e  c e l l  waZZs  i n  an  i so ton ic  s o l u -  
Lion- Double-stranded kVA (dsR3A) ex- 

t r a c t e d  from osmot ica l ly  l y s e d  p ro to -  
p l a s t s  was compared w i t h  dsWA from 
glass-bead-homogenized myceli.um of EP-49 
us ing  polyacryIami.de g e l  e l e c t r o p h o r e s i s .  
The two dsRNA p r e p a r a t i o n s  exh ib i t ed  t h e  
same g e l  p a t t e r n .  These d a t a  I .ndica te  
that: glass-bead homogenization does  not  
r e s u l t  i n  f ragmenta t ion  o f  t h e  dsRNA 
genome. 

Although e i t h e r  method of c e l l  d i s r u p t  ion 
y i e l d s  t h e  same dsRNA s p e c i e s ,  glass-bead 
homogenization y i e l d s  more dsRNA p e r  gram 
of mycelium. 

Attempts t o  L i b e r a t e  P r o t o p l a s t  s 
Enzymatical ly from V i r u l e n t  Cu l tu re s  
of Endothia paaasit ica 

STOCKIIAUSEN , Anne 
West V i rg in i a  Univer s i . t y  
Department of P l a n t  Sc i ences  
Morgantown, West Vi rg in i a  26506 

A method t h a t  may be used t o  s tudy t h e  
t ransmiss ion  of  hypovirtil enc e i n  E ~ ~ d o t h i a  
paraasitica i s  t o  remove t h e  fungal  cell 
w a l l  enzymat ica l ly  and i n f e c t  proto-  
y l a s t s  wi th  double-strand RNA (dsmA) ob- 
t a ined  from hypovi ru lent  s t r a i n s .  The 
f i v e  enzymes t h a t  have been used, s i n g l y  
and i n  combination, t o  l i b e r a t e  pro to-  
p l a s t  s a r e :  B-glucuronidase, c h i t i n a s e ,  
laminar inase  , h e l i c a s e ,  and a Ln~Lchodsrma 
v i r i d e  c u l t u r e  f i l t r a t e .  O f  t hese ,  only  
B-glucuronidase has  been e f f e c t i v e  i n  
r e l e a s i n g  p r o t o p l a s t s  from e i t h e r  2-day- 
o ld  mycel ia l  p lugs  a f t e r  a 5- t o  6-hour 
incubat  ion  pe r iod  o r  germinating spo res  
a f t e r  a 12- t o  24-hour pe r iod .  During 
incubat  ion,  mycelia  o r  spo res  a r e  shaken 
r a p i d l y  (150 rpm) at  room tempera ture  
(24°C) i n  the  enzyme s o l u t i o n s  t o  which 
0.5 m MgS04 and 0.05 m Na-maleate are 
added t o  ma in ta in  p r o t o p l a s t  s t a b i l i t y .  



Latent  Hypovirule~lce Phenomena i n  
Zn;:lo.t:iz.ia paras-? i;ica 

VAN ALFEN, Neal, GILLIES, Kevin, SIPMONS, 
John, and R O F , W ,  James 
Utah S t a t e  Universi.ty 
Department of Eiology 
Logan, Utah 84322 

Hypovirulence has  f requen t ly  been iden- 
t i f  Led wi th  white , poorly sporula t  ing 
c u l t u r e s  grown on pota to  dex t rose  agar.  
Such c u l t u r e s ,  when t e s t e d  f o r  v i ru lence ,  
a r e  u s u a l l y  e i t h e r  low in  v i rulence  o r  
a v i r u l e n t  , Colonies of t h i s  desc r ip t ion  
can be obtained w i t h  high frequency (1 
t o  5 percent)  when conidia of v i r u l e n t  
flndoth-ia parasit.i.ca isol.at e s  a r e  ir- 
rad ia ted  with u l t r a v i o l e t  l i g h t .  Such 
colonies  may be t h e  r e s u l t  of induction 
of t h e  hypovirulent  f a c t o r  which has 
o therwise  been l a t e n t  within t h e  fungal 
cell.. Such white co lon ies ,  inducible  a t  
l e v e l s  much g r e a t e r  than normal mutation 
r a t e s ,  have been t e s t e d  f o r  double- 
s t rand RNA (dsRNA) content  and vi rulence .  
They a r e  a l l  low in  v i ru lence  and conta in  
no d e t e c t a b l e  dsRNA. Tes t s  a r e  cu r ren t ly  
being done t o  determine whether they a r e  
t r u l y  hypovirulent  by t e s t i n g  t h e i r  a- 
b i l i t y  t o  conver t  v i r u l e n t  i s o l a t e s  t o  
hypovirulent  ones by cytoplasmic t rans-  
f  e r .  

Al te rna t  i v e  (non-hypovirulence) 
Control Methods 

JAYNES, Richard A.  
Connecticut Agr icu l tu ra l  Experiment 
S t a t i o n  
P.O. Box 1106 
New Haven, Connecticut 06504 

American ches tnut  t r e e s  were maintained 
fo r  3 and 4 years  wi th  annual i n j e c t i o n s  
of methyl -2-benz imidazolecarbamat e (MSC) 
so lu t ions .  Control  t r e e s  were e i t h e r  
k i l l e d  o r  s e r i o u s l y  infected by Bndothia 

paras i t i ca .  New cankers a r o s e  on t r e a t e d  
t r e e s ,  and in fec t ions  present  a t  t h e  t i m e  
of inocula t ion were not e l iminated,  but 
they were held i n  check. Fo l i age  was 
injured on in jec ted t r e e s .  Bioassays 
demonstrated t h a t  fungi toxic  materi.al i s  
f i r s t  t r ans loca ted  t o  t h e  crown and then 
r e d i s t r i b u t e d  downward t o  t h e  bark of t h e  
t r unk .  Redis t r ibut ion of fungi toxic  
m a t e r i a l s  within t h e  t r e c  t o  new twigs 
and l eaves  formcd t h e  year a f t e r  in jec-  
t i o n  a l s o  was observed, a s  we l l  a s  d i s -  
t r i b u t  ion downward i n t o  t h e  r o o t s .  

A Correla t ion Between t h e  Presence 
of Hamamelitannin and Bl ight  
S u s c e p t i b i l i t y  i n  American Chestnut 

ELKZNS, John R.  
Concord College 
Division of Natural  Sciences 
Athens, West Virginia  24712 

Aqueous e x t r a c t s  of 13ark from t h e  b l igh t -  
suscep t ib le  American ches tnut ,  European 
ches tnut ,  and chinquapin were found t o  
contain l a r g e  q u a n t i t i e s  of hamamelitan- 
nin,  a d i e s t e r  o f  g a l l i c  ac id  and hama- 
melose (2-C-hydroxyrnethyl-r ibose) . I n  
c o n t r a s t ,  aqueous e x t r a c t s  of bark from 
t h e  b l igh t - res i s t an t  Chinese ches tnut  and 
Japanese ches tnut  and b l igh t - res  i s t a n t  
r o o t s  of American chestnut were found t o  
contain e s s e n t i a l l y  no hamamelitannin. 
I n  a d d i t i o n ,  a prominent unknown peak is  
present  i n  bark e x t r a c t s  of most samples 
of t h e  b l i g h t - r e s i s t a n t  Japanese and 
Chinese ches tnu t s  and is absent from bark 
e x t r a c t s  of most of t h e  samples of t h e  
b l ight-suscept ib le  American ches tnut .  
The unknown peak is  a l s o  present  i n  ex- 
t r a c t s  from most of t h e  samples of 
European ches tnut ,  which is  less suscep- 
t i b l e  than t h e  American ches tnu t ,  and i n  
severa l  samples from l a r g e  surviv-lng 
American ches tnuts .  Thus t h c r e  does 
appear t o  be a c o r r e l a t i o n  between b l i g h t  
s u s c e p t i b i l i t y  and the presence of 
bnamel i t ann in ,  No chemical co r r e l a t i on  
with r e s i s t a n c e  in l a r g e  surviving 



h e r  i can  ches tnu t  has  been observed, 
though t h e  presence  of t h e  unknown peak 
may s i g n a l  t h e  poss ib i l i . t y  of r e s i s t a n c e ,  

Evalua t ion  of Chestnut Tes t  Plarl t ings 
in t h e  Eas tern  United S t a t e s  

BERRY, F rede r i ck  H.  
Nor theas tern  Fores t  Experiment S t a t i o n  
USDA Fores t  Se rv ice  
Delaware, Ohio 43015 

Both t h e  U.S. Department of  Agr i cu l tu re  
and t h e  Connecticut Agr icul tura l .  Experi- 
ment S t a t i o n  once had programs aimed a t  
breeding b l ight - r  e s i s t a n t  ches tnut  t r e e s .  
To test t h e  performance of t h e s e  hybrid 
c h e s t n u t s  under f o r e s t  cond i t ions  and 
compare t h e i r  growth wi th  t h a t  of Chinese 
c h e s t n u t  spec i e s ,  15  ches tnu t  t e s t  p l o t s  
were e s t a b l i s h e d  i n  13  e a s t e r n  and mid- 
wes tern  s t a t e s  between 1947 and 1955. 

In, 1978, every l i v i n g  ches tnu t  t r e e  on 
t h e  15 p l o t s  wkis examined and d a t a  recorded 
on growtn, b l i g h t  r e s i s t a n c e ,  and t r e e  
fo rn .  Out of a Lota l  of 1,746 t r e e s  
p l an t  a d ,  2 6 percent  survived.  Surviva l  
of  Chinese c h e s t n u t s  was 3 7  percent;  
C:onnecticut k~yhrid~cls 26 perc.ent; and USDA 
h y b r i d s  12 pe rcen t .  USDA hybrids averaged. 
6.3 inchcs in d.i.am.eter a t  breas t  he ight  
(clbh) a.nd 44.7 f cet: high;  Chinese ches t -  
n u t s  averaged 6.2 i.nches dbh and 43.4 
f e e t  l.li:,h; m d  Connect, i c u t  hybrids aver -  
aged 5 .5  inches  db11 and 38.1 f e e t  high. 

I3.L:ij;h.t susccpt fb i l . l . ty  of t h e  t r e e s  was 
r a t e d  on a s c a l e  of 1 ( seve re ly  b l igh ted )  
t a  5 (no b l i g h t ) .  The average r a t i n g  f o r  
b o t h  t ' j .1~:  hybr ids  and t h e  Chi.nese spec ie s  
was about 4 ( l i g h t ) .  Fore.st t r e e  form 
was a l s o  r a t ed  on a s c a l e  of 1 (va lue l e s s )  
t;o 5 (excel lent) .  Average ra t lng  f o r  
1Sl)i.; hybr id . s  was 3 (average) ; Chinese 
chc%stnuts 2 , 7  (between average and poor) ; 
and Coancct i c u t  hybr ids  2 . 5  ('between 
average and poor). 

From a summary 01 t h e  d a t a  from a l l  1 5  
p l o t s ,  t h e  50 most promising t r e e s  were 
s e l e c t e d .  A t  t h e  t ime of examination,  
t h e s e  t r e e s  were b l i g h t - f r e e  and had go4d 
t o  e x c e l l e n t  timber form. The i r  growth 
r a t e s  were above aveyage, Ten were TJS1)A 
hybri.d s ;  15  were Connect i c u t  hybr ids ;  
and 2 5  were Chinese c h e s t n u t s .  The 2 5  
hybrid t r e e s  represented  1 0  percent  of 
t h e  250 su rv iv ing  hybr ids .  These 50 
t r e e s  o f f e r  a good source  f o r  f u r t h e r  
g e n e t i c  s t u d i e s  toward t h e  development 
of b l i g h t - r e s i s t a n t  c h e s t n u t s .  

Role of Double-strand RNA-based 
Hypovirulence i n  Recovery of Chert nut 
from Bl igh t  i n  I t a l y  

ELLISTON, John E. 
Connecticut A g r i c u l t u r a l  Experiment 
S t a t  ion 
P.O. Box 1106 
New Haven, Connecticut 06504 

The s p e c i f i c  r o l e  t h a t  double-s t rand  RNA 
(dsRNA) based hypovirulence has played 
I n  recovery from ches tnu t  b l i g h t  over  t h e  
p a s t  30 y e a r s  i s  u n c l e a r ,  p r i m a r i l y  be- 
cause  many o t h c r  f a c t o r s  may have been 
involved. Impressions ga ined  from a 
month of examining c h e s t n u t  s t ands  i n  
nany p a r t s  of I t a l y  i n c l u d e  t h e  fol low- 
ing:  The p re sen t  d e n s i t y  of ches tnu t  
s p r o u t s  i n  many mountainous a r e a s  of 
I t a l y  i s  h igh  and t h e  inc idence  of b l igh t  
cankers,  given t h e  d e n s i t y  of t h e  h o s t ,  
i s  1 . 0 ~ .  Of s e v e r a l  hundred cankers  ex- 
amined, abnormal, more o r  l e s s  super-  
f i c i a l  cankers w i t h  s p l i t ,  f l a k i n g  bark 
predominate; t y p i c a l  l e t h a l  b l i g h t  can- 
k e r s  a r e  l e s s  abundant and normal cankers 
conta in ing  p e r i t h e c i a  are p r e s e n t  but  
appear  t o  be r a r e .  No p e r i t h e c i a  were 
found on abnormal. canke r s ,  Sa;nples from 
n o m l  cankers y ie lded  rnorphoEogica1ly 
normal s t ra ins  of Endoi';izZcz parasitica. 
Bark samples f rorn abnormal cankers ~ i e l d e d  
s t rafns t h a t  were predominantly w h i t e  in  
c u l t u r e ,  mixtures  of  w h i t e  and normal 
strains, o r  normal s t r a i n s .  A l l  white 



s t r a i n s  t e s t e d  con t a fned  d e t e c t a b l e  l ev -  
e l s  of dsX1\TA arid w h i t e  s t r a i n s  d i sp l ayed  
a wide r a n g e  of p a t h o g e n t c i t i e s  i n  dor- 
mant A~t~ericarl (?.hestnut i n  t h e  l a b o r a t o r y .  
Nine v e g e t a t i v e  compalr i . b i 1 . i . t ~  groups 
have been found s o  f a x  among t h e  i so -  
l a t e s  f rom 1 ta l .y .  

The r e l a t i v e  abscnce  of t h e  ascospore  
s t a g e ,  r educ ing  gene  recornb,i.nst i on  and 
a i r b o r n e  inoculum; t lie a p p a r e n t l y  s r w l l  
number of v e g e t a t i v e  compat t b i l  i t y  
groups,  min imiz ing  o b s t a c l e s  t o  t rans- .  
miss ion  of dsWA; and unknown e f f e c t s  o.E 
hos t  spec- ies  and environment may have 
c o n t r i b u t e d  t o  r ecove ry  by pernii . t t  i11g 
dsRN'A-based hypovirul.ence t o  become e s -  
tab1ishe.d and w e l l  d i s t r i b u t e d  w i th in  
t h e  Fndwthia pa:rcxsit?:cn popula t  ion  i n  
I t a l y .  E x t e n s i v e  s t u d i e s  would be r e -  
qu i red  t o  de t e rmine  t h e  r o l e s  of i n d i -  
vidual.  components n f  t h i . s  complex i n t e r -  
a c t  ion  between h o s t ,  p a r a s i t e ,  pa t  ho- 
gen(s )  of Lhe p a r a s i t e ,  and environment.  
Agents c o n f e r r i n g  hypovi ru lence  i n  t h e  
I t a l i a n  i s o l a t e s  appea r  t o  e l i m i n a t e  t h e  
c a p a c i t y  of t h e  fungus  t o  produce. t he  
sexua l  s t a g e  w i thou t  e l i m i n a t i n g  t h e  
c a p a c i t y  of  t h e  fungus  t o  su rv ive .  
S ince  t h e  abundance of t h e  s cxua l  s t a g e  
i n  Nortl.1 America a p p e a r s  t o  be  a n  iq- 
por t an t  o b s t a c l e  t o  c o n t r o l  o f  b l i g h t  
]]ere,  t h e s e  a g e n t s  [nay be most useful. 
f o r  b i o c o n t r o l  i n  Nor th  America. 

Hypovi ru lence  O f f e r s  Hope, Not 
F a c t s  

K L J H L W ,  E. George 
Sou theas t e rn  F o r e s t  Experiment S t a t  ion  
Research T r i a n g l e  Park, North Caro l ina  
2 7 7 0 9  

A r e c m t  S c i e n c e  (209:  597, 1979)  a r t i -  
c l e  on t h e  u s e  of l a e t r i l e  t o  con t ro l  
cancer  ended by s ay ing  " C l i n i c a l  t r i a l s  
on t h e  d rug  canductcd  by the government 
a r e  u n l i k e l y  t o  r e s o l v e  any th ing  ( i n  
people  s m i n L s )  , because in t 5 e  abscnce 
n f  a c u r e  w h a t  p e o p l e  want i s  hope, no t  

fac t s . , "  At. t imes  hope f o r  s c u r e  c,an 
clotrd s c i e ~ ~ t i f i c  minrls. Ln t h e  l a t e  
1.950's, a rn i rac le  cure f o r  w h i t e  p ine  
b l i . s t e r  r u s t  was wide ly  acclaimed withou 
any exper imenta l  vclr i :f . i c i x t  i on .  F i n a l l y ,  
experilnerlLs demonstrated t h e r e  was no 
c u r a t i v e  e f f e c t  d u e  t o  t h e  t r ea tmen t  and 
a  mil l ion-dol . lnr  program was q u i e t l y  
scrapped.  

With I lypovirulence i n  El.icfut/ri~~ pccms.it."ici 
we have been o f f e r e d  a l o t  of hope but  
few fact :s  t o  subs t an t  i . a te  t h c  premise 
t h a t  hypovi ru lence  is  t h e  f a c c o r  e n a b l i n  
European ches tnu t  t o  s u r v i v e  i n  Xtaly a n  
France. Grca te  ha.s no publ.ished r e s u l t s  
t o  show t h a t  t r e a t m e n t  w i th  hypov i ru l en t  
s t rai .n ,s  would i n c r e a s e  surv iva l .  of Euro- 
pean c21c,stn1zt over what would occur :in 
check pl-ot s. Gren t e ' s  1iypothes:is i s  
f u r r h e r  "snppo,rtcd" by sub j ec t i ve ,  s t a t e -  
ments on an  nssocintj .on of hypov i ru l en t  
i s o l u t c s  w:ith apparcn t  l y  h e a l i n g  ca.nlrers 

Ln a. Darwinian worl.J o f  the. surv lva l .  of 
t h e  f i t t e s t ,  hypovi ru lence  a p p e a r s  t o  be  
a t  t h e  bottom G E  a s t e e p  hi.11. With a  
r e p o r t e d  r a t e  of sp r ead  of 1 t o  2 mete r s  
per  year ,  hypovi ru lcn t  i s o l a t e s  must com 
Fe t e  w i t h  v i r u l e n t  i s o l a t e s  t h a t  spread  
10 t o  20 m i l e s  pe r  y e a r  i n  t h e  e a s t e r n  
I!.$. Io re s t s .  T h i s  t r a n s l a t e s  i n t o  a  
r a t e  t h a t  i s  16,000 t i m e s  s lower .  I f  t h  
r a t e  i s  increased  by a thousand-fold,  t h  
hypovirul.ent Eor~ns wi1 .L st ill t a k e  16 
years  t o  cover  a  m i l e .  Res ides  t h e  slow 
r a t e  of spread ,  hypovi . rulent  forms a r e  
burdened w i th  a  reduced capac i - ty  f o r  
spo ru l a t  i.un and survival . .  Dr. George 
Hepting has  asked i f  t h e  meek can  i n h e r i  
t h e  c h e s t n u t  world.  

I n  t h c  absence  of s o l i d  exper imenta l  d a t  
t o  show t h a t  hypovi ru lence  i s  c o n t r o l l i n  
cllestilut blig1-i-t , an a l t e r n a t i v e  "Iypothes 
is t h a t  E~ypuvi ru lence  i s  the result  of a 
l e s s  Ta.vorabl.e host-patliogen r e la t  i o a s h i  
Cnder Lhese circumst.arrcr?s a resistant ho 
o r  an ~~nFavn-rab?e environment or bath  



l h i r  canker development. When t h i s  
happens t h e  pathogen is d e b i l i t a t e d  
e i t h e r  by becoming infected with t h e  
hypovirulence fac to r  o r  because the fac- 
tor goes from a suppressed t o  an a c t i v e  
s t a t e .  



(USDA For. Serv .  Een. Tech, Rep, NE-64) 

On January 8 and 9 ,  1980, a 2-day meeting of U.S. Forcsr 
Service American chestnut  cooperators  was he1 d a t  P ipestem 
S t a t e  Park,  Pipestem, West Virginia .  A total of 4 3  t a l k s  
were given a t  this meeting. ALI speakers provided short 
a b s t r a c t s  of t h e i r  t a l k s ;  these a b s t r a c t s  are presented 

4 4 3 . 3  : 176.1 (Castanea dentatn) 



Hcadrluaflers of t ? ~ !  Nor2ha*em Forest Experinlent Station are in 
Hrmmall, Pa. Field Iial~)ratoriea and wwarch units are maintained at: 

@ Amhemi, M~s.ciacichr#sc.tts, in cixrpration willr tlne University of 
Maswchuwtts. 

@ Wt?ltsville, Maryland. 
* k m a .  Kentucky, in. coopraliorr with lkcea College. 
C iilurlinflrtn, Venrilunt, in cut,wmtion with the University of 

Vermont. 
@ hiaware, Ohio. 
* I)ut.harn, New Hannrnphirr!, in ctw~rrmtiva with the klniversity of 

New Hurnpshirc, 
a kiuaiden. Comnectictit, in crwprrrtion with Yale Zlniversity. 
@ Kinsqttrn, hnnsy lvariie. 
@ Morguintarvn, West Virglnla, in cooperntiuo with West Virginia 

University, Morgrrntcrwn. 
* Orr~rro, Maine, irrr cuctpuratioo with the Zlniversity of Maine, 

Orontr . 
* Ibaurwns, West Virginiit. 
* I"rLet.lan, West Virginia. 
@ Syralrusc.. New York, in c~)pn'atiun with the Stab University of 

New Ynrk f:ol%ege oaf Envinbnmcntsl Seicienrces and Foredry at 
S y r ~ r t ~ a  Ilinivcrrity, Syracu~?.  

@ Zhiversity Park, pennsylvsnla, in ctmpccrrstion with the 

Z%nnsyilvania State I.jniversity. 
@ Warren, Pennsylvania. 




