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S T U D I E S O F P Y R E N O M Y C E T E S 

IV. NECTRIA (part 1) 
By C. B O O T H 

Commonwealth Mycological Institute 

TH I S p a p e r dea l s w i t h t h e life h i s to r i e s of t h e B r i t i s h Nectria species . I n 
a f u r t h e r p a p e r n o w in p r e p a r a t i o n t h e p r e d o m i n a n t l y t r o p i c a l Nectria 

species will h e desc r ibed . 
T h e n a m e Nectria w a s first p r o p o s e d b y P r i e s (1825). U n d e r ' O r d e r 1 

Sphaeriacei; S u b - o r d e r Sphaerini; g e n u s Hypocrea' h e e r e c t e d t h e fol lowing 
four s e c t i o n s : A . Cordyceps; B . Hypocrea; C. Hypomyce; D . Nectria; t h e l a t t e r 
w i t h ' P e r i t h e c i a superf icial ia sub icu lo t o m e n t o s o i m p o s i t a a u t o m n i n o l i b e r a ' . 
I t s h o u l d b e n o t e d t h a t t h i s d iagnos i s m u s t i n c l u d e c e r t a i n Hypomyces species 
t o g e t h e r w i t h t h e d i sc re te a s t r o m a t i c Nectria s p p . 

D e N o t a r i s (1844) a c c e p t e d t h e F r i e s classif icat ion b u t c h a n g e d t h e n a m e t o 
Hypocreacei; h e sugges t ed t h a t t h e four sec t ions p r o p o s e d b y F r i e s s h o u l d b e 
r e g a r d e d a s d i s t i n c t g e n e r a . H o w e v e r , i t r e m a i n e d for F r i e s (1849) t o e r e c t 
Nectria a s a d i s t i n c t g e n u s w h e n h e g a v e t h e fol lowing d i a g n o s i s : ' Pe r i t hec i i s 
l iber is , m e m b r a n a c e i s (neque cor t i ca t i s n e c p r u i n a ve la t i s ) flaccidis, l a e t e colora-
t i s , pap i l l a pa l l ida , nuc l eo fluxiti pa l l ido g u t t a e 1, floccorum a l b o r u m i n s t a r 
e x p u l s a e , asc i 8-sporis spo r i sque pe l luc id is . ' 

T h u s , a s F r i e s conce ived t h e g e n u s , i t is b a s e d o n s t r u c t u r e , colour , a n d 
t e x t u r e of t h e p e r i t h e c m m . I n a f o o t n o t e h e s t a t e s t h a t i t i nc ludes species w h o s e 
asci a r e v a r i a b l e a n d whose ascospores r a n g e f rom s imple t o filiform. 

W e owe o u r m o d e r n c o n c e p t i o n of t h e g e n u s t o S a c c a r d o (1878) w h o r e s t r i c t e d 
Nectria t o species w i t h 1-septa te h y a l i n e ascospores a n d g a v e t h e fol lowing 
d i a g n o s i s : ' P e r i t h e c i a e rumpent i - super f i c ia l i a v . superf icial ia , caesp i to sa v . d is -
c re t a , s a e p e s t r o m a t e p u l v i n a t o , p r i m i t u s con id iophoro i n s iden t i a , r o sea v . l a e t e 
co lo ra t a . Asc i cy l indrace i v . fusoidei , in i t io inf ra a p i c e m c o a r c i t a t i . S p o r i d i a 
e l l ipsoidea v . ob longa , 1 -sepa ta ta , h y a l i n a , locul is t y p i c e n o n s e c e d e n t i b u s . ' 

S a c c a r d o s e g r e g a t e d t h e d iverse species w h i c h h a d b e e n p l a c e d i n t h e g e n u s 
Nectria o n t h e art if icial b u t u s u a l l y w o r k a b l e bas i s of spo re s e p t a t i o n , s h a p e , 
a n d colour . T h e e x c e p t i o n t o t h i s is t h e g e n u s Sphaerostilbe, w h e r e h e fo l lowed 
T u l a s n e a n d F u c k e l i n b a s i n g t h e g e n u s o n t h e p r e s e n c e of t h e con id ia l fructif ica­
t i o n . W i t h i n h i s s e p a r a t i o n o n spo re c h a r a c t e r s , S a c c a r d o a lso r ecogn ized t h e 
F r i e s i a n d i s t i nc t i ons of p o s i t i o n of pe r i t hec i a w i t h re fe rence t o t h e s t r o m a a n d 
s u b s t r a t u m . Th i s , of course , l e d t o t h e e rec t ion of t h e m a n y n e w g e n e r a i n t h e 
H y p o c r e a c e a e de sc r ibed b y S a c c a r d o . 

I n s p i t e of t h i s seg rega t ion , w h e n S a c c a r d o (1883) c o m p i l e d Nectria i n t h e 
Sylloge Fungorum h e a c c e p t e d 145 species , w h i c h h e a r r a n g e d i n t h e fol lowing 
s u b g e n e r a : 

1. Eu-Nectria: p e r i t h e c i a caesp i tose o n a s t r o m a ; g l a b r e s c e n t . 
2 . Dialonectria: p e r i t hec i a s u b d i s c r e t e ; g l a b r e s c e n t . 
3 . Hyponectria: p e r i t hec i a g l a b r o u s b u t o n a b y s s o i d sub ic le . 
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4 . Lepidonectria: pe r i theo ia sca ly . 
5 . Lasionectria: pe r i theo ia m i n u t e l y pi lose . 
6. Cryphonectria: pe r i theo ia s u b i m m e r s e d i n a c rus tose s t r o m a . 
7 . Cosmospora: ascospores ve r rucose , rufesoent . 
8. Species m i n u s cogn i t ae . 

S ince 1883, myco log i s t s h a v e a c c e p t e d S a c c a r d o ' s c lassif icat ion w i t h m i n o r 
a l t e r a t i o n s a n d a d d i t i o n s . Cooke (1884) r a i s e d Dialonectria t o gener ic r a n k i n 
h i s Synopsis Pyrenomycetum a n d t h i s g e n u s h a s b e e n f r e q u e n t l y u s e d i n B r i t a i n . 
T h e r e s t of C o o k e ' s classif icat ion h a s b e e n l a rge ly ignored . 

S e a v e r (1909) r e v e r t e d t o a r e f i nemen t of t h e F r i e s m e t h o d . H e r ecogn ized 
t h e t w o famil ies H y p o c r e a c e a e a n d N e e t r i a c e a e . T h e l a t t e r h e d i v i d e d i n t o 
t w o t r i b e s : 

1. Nec t r i eae—super f i c i a l or e r u m p e n t n o n - s t r o m a t i c pe r i theo ia . 
2 . Creonec t r ieae—super f ic ia l caesp i tose pe r i t heo i a f o r m e d o n a m o r e or less 

consp icuous conid ia l s t r o m a . 

S e a v e r ' s Nectria co r r e sponds t o Cooke ' s Dialonectria a n d Creonectria t o t h e 
g e n u s Nectria. 

T h e f u n d a m e n t a l ob jec t ion t o S e a v e r ' s classif ication w a s p o i n t e d o u t b y 
The i s sen a n d W e e s e , w h o e m p h a s i z e d t h a t t h e p re sence or a b s e n c e of a s t r o m a 
is a c h a r a c t e r w h i c h va r i e s i n s o m e species w i t h t h e n a t u r e of t h e s u b s t r a t u m 
o n w h i c h i t deve lops . I n Nectria coccinea t h e s t r o m a is a b s e n t w h e n t h e pe r i ­
t h e o i a d e v e l o p o n h a r d w o o d b u t wel l d e v e l o p e d w h e n t h e y occur o n b a r k . 
M o s t of t h e ava i l ab l e ev idence s u p p o r t s t h e v i e w t h a t t h e a r c h i c a r p ar ises i n 
a s t r o m a , w h i c h i n t h e m a t u r e p e r i t h e c i u m m a y b e r e p r e s e n t e d o n l y b y t h e 
o u t e r r eg ion of t h e pe r i thec ia l wal l , or m a y b e well deve loped . 

The i s sen (1911), iden t i fy ing Nectria species f rom Braz i l , w e n t f u r t h e r t h a n 
S a c c a r d o i n u s ing spore c h a r a c t e r s a s a bas i s of s e p a r a t i o n w i t h i n t h e g e n u s , 
for h e p r o p o s e d t h r e e sec t ions b a s e d o n t h e a p p e a r a n c e of t h e o u t e r a scospore 
w a l l : 

A . Leiosporae—spores s m o o t h , n o t l i n e a t e d or w a r t e d . 
B . Ehabdotosporae—spore m e m b r a n e l o n g i t u d i n a l l y s t r i a t e . 
C. Cosmosporae—spore m e m b r a n e w a r t e d . 

S a c c a r d o ' s classif ication is b a s e d o n t h e c o m p i l a t i o n of t h e desc r ip t ions of 
t h e Nectria species p u b l i s h e d a t t h a t t i m e a n d c a n n o t i n a n y sense b e r e g a r d e d 
a s cr i t ica l . Nectria species c a n n o t b e r e a d i l y d i s t i ngu i shed o n t h e S a c c a r d o a n 
p r inc ip les of size a n d s h a p e of t h e pe r i theo ia , asci , a n d ascospores . 

A u s a b l e classif ication m u s t b r i n g t o g e t h e r r e l a t e d species w h i c h h a v e b e e n 
sufficiently wel l desc r ibed t o m a k e t h e i r iden t i f ica t ion a n d s e p a r a t i o n poss ib le . 
T h e a p p l i c a t i o n of T h e i s s e n ' s s e p a r a t i o n as a p r i m a r y d iv i s ion of t h e B r i t i s h 
N e c t r i a s r e su l t s i n c u t t i n g across t h e n a t u r a l g r o u p s , a n d b r ings t o g e t h e r species 
w h i c h h a v e o n l y t h e o r n a m e n t a t i o n of t h e spo re wal l i n c o m m o n . 

T h e m o d e r n a p p r o a c h t o t h e classif ication of Nectria h a s p rogressed a long t w o 
l ines . T h e first w a s b e g u n b y H o h n e l a n d W e e s e , w o r k i n g i n A u s t r i a . T h e y 
b e g a n a r ev i s ion of Nectria a t t h e species level a n d t h i s w o r k r e s u l t e d i n a l a rge 
n u m b e r of species n a m e s be ing r e d u c e d t o s y n o n y m y . 

W e e s e m a d e a m a r k e d c o n t r i b u t i o n t o t h e t a x o n o m y of t h i s g r o u p w h e n h e 



s t ressed t h e s t r u c t u r e of t h e pe r i t hec i a l wa l l as a bas i s of s e p a r a t i o n w i t h i n t h e 
genus . H e w a s t h e first t o e m p h a s i z e t h e c h a r a c t e r i s t i c p s e u d o - p a l i s a d e s t r u c t u r e 
of t h e Mammoidea g r o u p . 

U n f o r t u n a t e l y , W e e s e n e v e r p u b l i s h e d a n y c o m p r e h e n s i v e classif icat ion b a s e d 
o n h i s w o r k , a n d h i s p u b l i c a t i o n s r e m a i n f r a g m e n t a r y a n d s c a t t e r e d . T h e first 
a t t e m p t s t o b a s e a classif ication o n pe r i thec ia l wa l l c h a r a c t e r s w e r e indec is ive , 
b u t Miss D i n g l e y (1951) w a s m o r e successful w h e n she u s e d t h e pe r i t hec i a l wa l l 
s t r u c t u r e a s a p r i m a r y c h a r a c t e r i n t h e s e p a r a t i o n of t h e N e w Z e a l a n d Nectria s p p . 

T h e second l ine of a p p r o a c h t o a m o d e r n classif icat ion of Nectria h a s b e e n 
f rom a s t u d y of t h e i r conid ia l s t a t e s . T h e s e w e r e first m e n t i o n e d b y T u l a s n e , 
whose r e m a r k a b l e w o r k o n t h e p l e o m o r p h i c n a t u r e of fungi w a s p u b l i s h e d i n 
1 8 6 1 - 5 . F u c k e l (1870) also f r e q u e n t l y m e n t i o n e d t h e con id ia l s t a t e s i n h i s 
desc r ip t ions of Nectria s p p . B o t h t h e s e w o r k e r s b a s e d t h e i r e v i d e n c e for t h e 
conidia l s t a t e o n t h e a s soc ia t ion of conid ia a n d pe r i theo ia . 

T h e first ser ious a t t e m p t t o o b t a i n c u l t u r a l e v i d e n c e of t h e conid ia l s t a t e s of 
Nectria species w a s m a d e b y Brefe ld a n d T a v e l (1891) ; t h e y desc r ibed t h e 
con id ia , a t l e a s t t h e mic rocon id ia , f rom ascospore i so la t ions of m o r e t h a n t w e n t y 
Nectria s p p . 

H o w e v e r , t h e g r e a t e s t p rog res s i n t h i s l ine of a p p r o a c h w a s m a d e b y W o l l e n -
w e b e r (1911-43) . H e s p e n t m a n y y e a r s o n t h e m o n o g r a p h i c i n v e s t i g a t i o n s of 
Fusarium species a n d i n t h e course of t h i s w o r k h e e l u c i d a t e d t h e l i fe-his tor ies 
of a l a rge n u m b e r of Nectria s p p . T h e e m p h a s i s of W o l l e n w e b e r ' s w o r k w a s o n 
t h e conid ia l s t a t e a n d h e p a i d c o m p a r a t i v e l y l i t t l e a t t e n t i o n t o t h e pe r i theo ia . 
I n 1926 h e p r o p o s e d a n a t u r a l classification b a s e d o n t h e m o r p h o l o g y of t h e 
fungus as a who le , b u t i n w h i c h t h e p r i m a r y d iv is ions w e r e b a s e d o n t h e s t r u c ­
t u r e a n d fo rm of t h e conid ia l s t a t e . 

T h e conid ia l s t a t e s of t h e B r i t i s h Nectria s p p . h a v e b e e n p l a c e d i n t h e follow­
ing imper fec t g e n e r a : Acrostalagmus, Cephalosporin, Ciliciopodium, Cylindro-
carpon, Fusarium, Gliocladium, Myrofhecium, Sphaeropsis, Stilbella, Stilbum, 
Tubercularia, Verticillium, Zythia, a n d Zythiostroma. 

T h e s e gene ra a r e n o r m a l l y ass igned t o t h e fol lowing four famil ies i n t h e fungi 
i m p e r f e c t i : Mohiliaceae, Nectrioidaceae, Stilbellaceae, a n d Tuberculariaceae. 
W h e n v i e w e d f rom t h i s a s p e c t t h e s e g e n e r a a p p e a r v e r y d ive r se , b u t , i n fac t , a 
v e r y close i n t e r - r e l a t i onsh ip ex i s t s a n d t h e r e is n o c lear l ine of d e m a r c a t i o n 
b e t w e e n t h e m . 

I n t h e first p l ace , t h e y all h a v e ph ia lospores . I n t h e g e n e r a w i t h h y a l i n e a s e p t a t e 
conid ia t h e g e n e r a a r e b a s e d o n t h e w a y t h e ph ia l ides a r e b o r n e . I n t h e s imp le s t 
case, w h e r e t h e con id iophores a r e s ingle l a t e r a l ph ia l ides o n t h e m y c e l i u m , t h e y 
a r e p l a c e d i n t h e g e n u s Gephalosporium. W h e r e t h e con id iophores b r a n c h before 
b e a r i n g t h e ph ia l ides , w e h a v e t h e g e n u s Gliocladium, un le s s t h e ph i a l i de s a r e 
i n whor l s a t each n o d e of t h e con id iophore , i n w h i c h case t h e species is a s s igned 
t o t h e g e n u s Verticillium. W h e r e t h e b r a n c h e d con id iophores a r e a g g r e g a t e d 
o n t h e sur face of a s t r o m a a s p o r o d o c h i u m is f o r m e d as i n Tubercularia; if t h e 
s p o r o d o c h i u m is s t a l k e d , a n d the re fore r e fe r red t o as a s y n e m m a , w e h a v e 
Stilbum or Stilbella. E v e n i n t h e conidia l s t a t e of Nectria cinnabarina {Tubercu­
laria vulgaris) t h e first ph ia l ides fo rm be low t h e sur face a n d t h e o u t e r l a y e r s 
of t h e s t r o m a a re t h e n r u p t u r e d . I f t h e s e o u t e r l aye r s pe r s i s t , t h e n a p y c n i d i u m 
is f o r m e d a s f o u n d in t h e g e n u s Zythia or Zythiostroma. 



O t h e r g e n e r a owe t h e i r s t a t u s t o t h e m o r p h o l o g y of t h e c o n i d i u m . I n Myro-
thecium t h e y a r e d a r k . I n Fusarium a n d Cylindrocarpon, a l t h o u g h st i l l r e m a i n i n g 
h y a l i n e , t h e y a r e e longa t e cy l indr ica l a n d fo rm t r a n s v e r s e s e p t a . 

T h e u s e of conid ia l n a m e s s h o u l d n o t b e a l lowed t o o b s c u r e t h e close r e l a t ion ­
s h i p t h a t ex i s t s b e t w e e n t h e s e species , n o r t h e fac t t h a t n o rea l f u n d a m e n t a l 
d i s t i n c t i o n ex i s t s . 

I n t h e classif icat ion u s e d i n t h i s p a p e r t h e e m p h a s i s h a s b e e n o n t h e s t r u c t u r e 
of t h e p e r i t h e c i u m . H o w e v e r , i t h a s b e e n f o u n d t h a t t h e g r o u p s of B r i t i s h 
N e c t r i a s desc r ibed s h o w a close pa ra l l e l t o W o l l e n w e b e r ' s classif ication b a s e d 
o n t h e con id ia l s t a t e s . 

T h e fol lowing n i n e g r o u p s of B r i t i s h N e c t r i a s p p . h a v e b e e n p r o p o s e d a n d a r e 
b a s e d chiefly o n t h e s t r u c t u r e of t h e p e r i t h e c i a l wal l . 

S t r o m a n o r m a l l y w e l l d e v e l o p e d 

Cinnabarina group 
Coccinea group 
Aquifolii group 
Ochroleuca group 

S t r o m a r e d u c e d , a b s e n t , o r r e p l a c e d b y a p a r t i a l b y s s u s 

Mammoidea group 
Episphaeria group 
Peziza group 
Arenula group 
Lasionectria group 

T h e s e p a r a t i o n of t h e s e n i n e g r o u p s of B r i t i s h n e c t r i a s follows closely o n t h e 
s y s t e m u s e d b y F r i e s (1823 a n d 1828) . T h u s t h e first t w o species desc r ibed b y 
h i m w e r e Nectria (Sphaeria) coccinea a n d Nectria (Sphaeria) cinnabarina. 
A l t h o u g h t h e c h a r a c t e r s g i v e n b y F r i e s t o s e p a r a t e t h e s e t w o species a r e n o t 
i n t h e m s e l v e s sufficient, t h e y d o r e p r e s e n t t h e ba s i c c h a r a c t e r s of t h e g r o u p s t o 
w h i c h t h e s e t w o species be long . U n d e r Caespitosae, species g r o u p e d o n a s t r o m a , 
F r i e s desc r ibed Sphaeria cinnabarina a s h a v i n g r o u g h - w a l l e d g lobose p e r i t h e c i a 
a n d Sph. coccinea w i t h o v a t e s m o o t h - w a l l e d pe r i t hec i a . L a t e r (1828), h e de sc r ibed 
Sph. aquifolii, a lso i n g r o u p Caespitosae, w i t h g lobose p e r i t h e c i a b e c o m i n g n m -
bi l i ea te -eo l lapsed . 

U n d e r Denudatae, species w i t h s imp le n o n - s t r o m a t i c pe r i thec i a , F r i e s desc r ibed 
Sph. episphaeria a s h a v i n g s m o o t h , r e d , l a t e ra l ly -co l l apsed p e r i t h e c i a a n d Sph. 
peziza w i t h r edd i sh -go lden , c u p u l a t e - c o l l a p s e d pe r i t hec i a . 

T h e s e c h a r a c t e r s a r e e x p a n d e d i n t h e i n t r o d u c t i o n t o e a c h g r o u p . I t m a y b e 
e m p h a s i z e d t h a t t h e s e a r e bas ic c h a r a c t e r s a n d r e a d i l y u s a b l e i n t h e field. 

O n e o t h e r i m p o r t a n t field c h a r a c t e r is t h e h o s t r e l a t i o n s h i p . O n t h i s ba s i s 
Nectria s p p . m a y b e d i v i d e d i n t o t h r e e g r o u p s : 

1. Species w i t h a w i d e h o s t r a n g e . 
2 . Species r e s t r i c t e d t o o n e o r t w o h o s t s . 
3 . Species r e s t r i c t e d t o o n e specific h o s t . 

I t i s fe l t w i t h r e a s o n a b l e conf idence t h a t all t h e B r i t i s h species i n t h e first t w o 
g r o u p s a r e i n c l u d e d i n t h i s p a p e r . I n t h e t h i r d g r o u p , col lec t ions a r e m o r e 



d e p e n d e n t o n t h e col lectors w h o sea rch or w o r k o n r e s t r i c t e d h a b i t a t s . M a n y of 
t h e species of t h i s g r o u p m u s t r e m a i n t o b e desc r ibed . S o m e , w h i c h h a v e b e e n 
desc r ibed i n e a r l y B r i t i s h p u b l i c a t i o n s b u t n o t s ince col lec ted , a r e i n c l u d e d i n 
t h e l a s t p a r t of t h i s p a p e r u n d e r ' I n c o m p l e t e l y k n o w n o r m i s d e t e r m i n e d B r i t i s h 
N e c t r i a s ' . O the r s , of wh ich t h e r e i s a d e q u a t e m a t e r i a l d e p o s i t e d i n t h e n a t i o n a l 
h e r b a r i a , a r e desc r ibed u n d e r t h e i r cor rec t g r o u p s . 

A C K N O W L E D G E M E N T S 

I n t h e course of t h e c u l t u r a l s t u d i e s desc r ibed i n t h i s p a p e r , v e r y m a n y 
col lect ions h a v e b e e n rece ived f rom B r i t i s h myco log i s t s a n d I a m g r e a t l y in ­
d e b t e d t o all t h o s e w h o h a v e so k i n d l y s e n t m e t h e fresh m a t e r i a l t h e y h a v e 
col lected. 

I n p a r t i c u l a r I a m i n d e b t e d t o M r . E . W . M a s o n for h i s c o n s t a n t h e l p a n d 
adv i ce d u r i n g t h e w r i t i n g of t h i s p a p e r . Also t o t h e fol lowing, w h o h a v e s e n t 
m e , or m a d e a v a i l a b l e t o m e for e x a m i n a t i o n , col lect ions i n t h e i r k e e p i n g : M r s . 
F . L . B a l f o u r - B r o w n e , Professor C. CappeUet i , D r . R . W . G. D e n n i s , M r . H . R . 
F l e t c h e r , Professor R . H e i m , Professor H . J . L a m , D r . D . P . R o g e r s , a n d 
D r . R . S a n t e s s o n . 

T h e fol lowing a b b r e v i a t i o n s of co l lec tors ' n a m e s a r e u s e d t h r o u g h o u t : C .B. , 
C. B o o t h ; W . G . B . , W . G. B r a m l e y ; E . A . E . , E . A . E l l i s ; M . B . E . , M. B . E l l i s ; 
J . E . , J . E h r l i c h ; S .M.F . , S. M. F r a n c i s ; S . J . H . , S. J . H u g h e s ; E . W . M . , E . W . 
M a s o n ; J . W . , J . W e b s t e r . 

K E Y T O T H E G R O U P S 

A. Perithecia aggregated o n a s troma 
1. Peritheoia globose to pomiform 

2. Perithecia, o n wel l deve loped stroma, wi th a 
rough warted outer wall . . . . 

2. Peritheoia on weak ly developed s troma or 
byssus . . . . . . . 

2. Peritheoia pomiform to cupulate , outer wal l 
covered w i t h furfuraceous layer 

1. Perithecia ovo id to obpyriform, wall smooth . 

B . Peritheoia, discrete or aggregated, wi thout a well de­
ve loped s troma 

3. Outer wall covered wi th hairs . . . . 
3. Outer wall no t covered w i t h hairs 

4. Mature perithecia m o s t l y cupulate w h e n dry 
5. Perithecia 250-350 p in diameter 
5. Perithecia 150-250 ft in diameter 

4. Perithecia ovoid, some w i t h a f lattened apex 
6. Perithecia 250-700 p in diameter 

7. Perithecia wi th flat ostiolar disc differing in 
colour from rest of wall . . . . 

7. Perithecia ovoid, smooth- or rough-walled on 
bare w o o d or cankered bark, not collapsed . 

6. Perithecia smooth-wal led 100-250 p . in diameter 
(some associated w i t h Sphaeriaeeous fungi are 
larger, and show a lateral collapse w h e n dry) . 

C I N N A B A R I N A , p . 26 

O C H R O L E U C A , p . 34 

A Q U I F O L I I , p . 6 
COCCINEA (in part) , p . 42 

L A S I O N E C T R I A , p . 100 

P E Z I Z A , p . 95 
A R E N U L A , p . 98 

M A M M O I D E A , p . 62 

COCCINEA (in part) , p . 42 

E P I S P H A E R I A , p . 72 



T H E A Q U I F O L I I G R O U P 

Nectria aquifolii, N. sinopica, N. coryli, Scoleconectria cucurbitula, Thyro-
nectria balsamea, T. lamyi, a n d T. berolinensis. 

T h e species i n t h i s g r o u p h a v e sHght ly r o u g h - w a l l e d pe r i t hec i a , i n caesp i tose 
c lus te rs o n a s t r o m a , w h i c h u n d e r g o a p o m i f o r m col lapse o n d r y i n g ; n o m a r k e d 
d i f ferent ia t ion i n t o r eg ions is p r e s e n t i n t h e wa l l . 

Nectria aquifolii, N. coryli, Scoleconectria cucurbitula, Thyronectria balsamea, 
a n d T. lamyi h a v e ascospores fo rming ascoconid ia i n t h e a scus . T. berolinensis 
fo rms ascocon id ia f rom t h e l i b e r a t e d ascospores a n d N. sinopica n o t a t a l l . Al l 
s e v e n species f o r m conid ia s imi la r t o t h e ascoconid ia f rom s h o r t p o o r l y d e v e l o p e d 
l a t e r a l ph i a l i de s o n t h e f i rs t - formed h y p h a e . 

T h e d i sc re t e ye l low t o ye l lowish r ed , s c a t t e r e d t u b e r c u l a t e a n d e r u m p e n t 
s t r o m a t a a r e 5 0 0 - 7 0 0 [i i n d i a m e t e r , t h e y ar i se i n t h e p h e l l o d e r m a n d r u p t u r e t h e 
ove r ly ing p e r i d e r m . T h e p e r i t h e c i a a r e r ed , s l igh t ly d a r k e r r o u n d t h e s o m e w h a t 
p a p i l l a t e ost iole a n d a p p e a r g e l a t i n o u s w h e n y o u n g . All e x c e p t Nectria coryli 
b e c o m e cove red w i t h a ye l lowish-green fu r fu raceous scurf, b u t t h i s is l o s t f rom 
older pe r i t hec i a . O n d r y i n g t h e y al l s h o w a p o m i f o r m col lapse i r r e spec t ive of 
t h e i r s t a t e of d e v e l o p m e n t . T h e wal l of t h e y o u n g p e r i t h e c i u m , a p a r t f rom t w o 
t o t h r e e l aye r s of e l o n g a t e d t h i n - w a l l e d cells l in ing t h e i n n e r c a v i t y , is c o m p o s e d 
of h o m o g e n e o u s cells c o n t i n u o u s w i t h t h e cells of t h e u n d e r l y i n g s t r o m a . H o w ­
ever , before d e v e l o p m e n t is comp le t e , t h e o u t e r cells d e v e l o p t h i c k wal ls a n d 
lose t h e i r e l as t i c i ty , t h e n , as t h e p e r i t h e c i u m increases i n s ize, t h e s e o u t e r l a y e r s 
sp l i t a n d pee l off i n flakes cons is t ing of severa l cell l aye r s t o g e t h e r . T h e s e l a y e r s 
g ive t h e p e r i t h e c i u m i t s fu r furaceous a p p e a r a n c e . As s t a t e d , t h i s cover ing is 
a b s e n t i n N. coryli a n d t h i s species h a s a f u r t h e r wa l l cha rac t e r i s t i c . I n t h e u p p e r 
h a l f of t h e m a t u r e p e r i t h e c i u m , t h e c e n t r a l cells of t h e wal l s e p a r a t e a n d b e c o m e 
s u r r o u n d e d b y m u c i l a g e wh ich , i n d r i e d m a t e r i a l , l eaves a c a v i t y i n t h e c e n t r e 
of t h e wal l . T h e r e is s o m e ev idence of t h i s cond i t i on i n N. sinopica a n d N. aqui­
folii, w h e r e a few cells i n t h e c e n t r e of t h e wal l a d j a c e n t t o t h e ost iole s e p a r a t e 
a n d b e c o m e m u c i l a g i n o u s . T h e cond i t i on is n o t r e l a t e d t o t h e pe r i thec ia l col lapse 
o n d r y i n g , a s t h i s is e q u a l l y effective i n al l t h r e e species . 

C U L T U R A L C H A R A C T E R S 

Thyronectria lamyi a n d T. berolinensis h a v e n o t b e e n g r o w n b y m e . I n t h e i r 
g ross a p p e a r a n c e t h e c u l t u r e s of t h e o t h e r five species a r e i den t i ca l i n t h e e a r l y 
s t ages . T h e y h a v e a spa r se myce l i a l f o r m a t i o n w h i c h b e c o m e s s l i m y fol lowing 
con id ia l p r o d u c t i o n a n d g ives a s l igh t ye l low t o o r a n g e d i sco lo ra t ion i n t h e c e n t r e 
of t h e co lony a n d occas iona l ly i n t h e a g a r . All e x c e p t N. sinopica p r o d u c e 
ascocon id ia d i r e c t l y f rom t h e ascospores a l t h o u g h i n T. berolinensis t h e y h a v e 
n o t b e e n o b s e r v e d t o fo rm f rom ascospores st i l l i n t h e a scus . T h e s e ascocon id ia 
g e r m i n a t e t o fo rm h y p h a e . I n N. sinopica t h e ascospores t h e m s e l v e s g e r m i n a t e 
t o fo rm h y p h a e . I n all s e v e n species f u r t h e r mic rocon id ia a r e fo rmed l a t e r a l l y 
f rom p o r e s or p o o r l y d e v e l o p e d ph i a l i de s o n t h e h y p a e i n 3 t o 7 d a y s . I n N. 
coryli a n d iV. aquifolii i nc ip ien t spo rodoch ia l f o r m a t i o n occurs . I n N. sinopica 
S. cucurbitula, a n d T. balsamea m u l t i l o c u l a r p y c n i d i a deve lop a n d t h e locules 
a r e l i ned w i t h ph ia l ides . 

T h e s e closely r e l a t e d species i l l u s t r a t e t h e s i t u a t i o n t h a t a r i ses w h e n g e n e r a 



a re b a s e d o n a s ingle c h a r a c t e r . I n t h e m o s t w i d e l y u s e d classif icat ions of t h e 
Bypocreales, g e n e r a a r e d i s t i ngu i shed p r e d o m i n a n t l y b y t h e s h a p e a n d s e p t a t i o n 
of t h e ascospores . U n d e r t h i s s y s t e m Nectria aquifolii, N. coryli, a n d N. sinopica 
occur i n t h e h y a l o d i d y m a e , Scoleconectria cucurbitula in t h e sco lecosporae , a n d 
Thyronectria balsamea, T. lamyi, a n d T. berolinensis i n t h e h y a l o d i c t y a e . I t m u s t 
b e rea l ized, howeve r , t h a t al l s e v e n species be long t o a closely r e l a t e d g r o u p a n d 
t h a t o n l y i n t h e ascospore fo rm d o t h e y m a r k e d l y differ. 

K E Y T O S P E C I E S 

1. Ascospores ova l t o cylindrical, 1 -septate . . . . . . . . 2 
1. Ascospores scoleco- or dictyospores . . . . . . . . 4 

2. Ascospores producing ascoconidia w i th in the aseus . . . . . 3 
2. Ascospores n o t producing ascoconidia wi th in the ascus . . Nectria sinopica 

3. Perithecia w i t h furfuraceous outer wall , ascospores 9-12 X 3-4 (i N. aquifohi 
3. Perithecia w i t h o u t furfuraceous outer wall , ascospores 11-13 X 3 - 3 - 5 N . coryli 

4. Pr imary ascospores scolecospores, 36-55 X 2-5-3-5 /i . . Scoleconectria cucurbitula 
4. Primary ascospores, dictyospores 

5. Ascospores forming ascoconidia in the ascus 
5. Ascospores no t forming ascoconidia in the ascus 

6. Pr imary ascospores, 17-26 X 5-6 ft . 
6. Pr imary ascospores, 15-24 X 6-8 ft . 

5 
6 

Thyronectria berolinensis 
T. balsamea 

T. lamyi 

As m o s t of t h e s e species a r e h o s t - l i m i t e d t h e y c a n also b e s e p a r a t e d o n t h i s 
c h a r a c t e r . 

O n Coniferous t r e e s 

a. Chiefly Abies sp . ascospores dictyospores • T. balsamea 
b. Other conifers, ascospores scolecospores S. cucurbitula 

O n b road- l ea fed t r e e s 
c. On Hedera helix . . . . . . . . . N. sinopica 
d. On Ilex aquifolium . . . . . . . . . N. aquifolii 
e. On Ribes spp. T. berolinensis 
f. On Berberis spp. . . . . . . . . . T. lamyi 
g. On broad-leafed trees, chiefly Salix and Populus . . . . N. coryli 

N e c t r i a a q u i f o l i i (Fr . ) B e r k . , Ou t l ines B r i t . F u n g . , p . 3 9 3 , 1860. 
Sphaeria aquifolii F r . , S y s t . Myeol . , E l e n c h . , i i , p . 82 , 1828 . 
'Sphaeria aquifolia M o u g . ' a s c i t ed b y B e r k e l e y i n S m i t h ' s E n g l . F L , v , 2 , p . 2 5 3 , 

1836. 
Nectria aquifolia (Fr . ) Be rk . , O u t l . B r i t . F u n g , p . 393 , 1860. 
Nectria inaurata B e r k . & Br . , Ann. Mag. not. Hist., ser . 2 , xi i i , p . 4 6 7 - 8 , 1 8 5 4 . 
Aponectria inaurata (Berk . & Br . ) S a c c , Michelia, i, p . 296, 1878. 
Nectria aquifolii (Fr . ) B e r k . v a r . appendiculata F e l t g e n , V o r s t u d . Pilzfi . L u x e m b . , 

iii, p . 305 , 1903 . T e s t e H o h n e l , S.B. Akad. Wiss., Wien, 1, e x v , p . 1193 , 1906. 
[Nectria flavo-virens T o r r e n d H e r b . B r e s a d o l a , o n Ilex t w i g s . T e s t e H o h n e l & 

W e e s e , Ann. mycol. Berl., vii i , p . 4 6 6 , 1 9 1 0 . ] 
F r i e s (1849) r ecogn ized Sphaeria aquifolii a s a Nectria b u t i t w a s first t r a n s ­

fe r red t o t h i s g e n u s b y B e r k e l e y i n 1860. 
I n 1854 B e r k e l e y a n d B r o o m e p u b l i s h e d t h e n a m e Nectria inaurata b a s e d o n 

a col lect ion b y C u r r e y o n ho l ly . T h e y d i d n o t a p p r e c i a t e t h a t t h e ascospores 
of N. aquifolii p r o d u c e d ascoconid ia , a n d m a t u r e spec imens of t h i s species w i t h 
asc i full of ascoconid ia w e r e re fe r red t o N. inaurata. C u r r e y (1855) s t a t e d t h a t 



i n h i s op in ion t h e col lect ion c i t ed b y B e r k e l e y a n d B r o o m w a s N. sinopica. 

T h e a u t h o r agrees w i t h T u l a s n e w h o s t a t e d t h a t i t w a s N. aquifolii. 

100(1 

F I G . I . Nectria coryli. A , diagrammatic sect ion of perithecia and s t r o m a ; B , asci 
w i t h ascospores and ascoconidia; C , conidiophores and conidia, lower figure shows 

pr imary conidiophores. 
Nectria aquifolii. D , diagrammatic sect ion of perithecia and s t r o m a ; E , asci w i t h 
ascospores and ascoconidia; F , pr imary and secondary conidiophores and conidia. 



C u r r e y (1858) first figured t h e asci a n d ascospores f rom a n a u t h e n t i c collec­
t i o n of Nectria aquifolii s e n t b y F r i e s t o M o u g e o t b u t h e d i d n o t m e n t i o n t h e 
ascocon id ia , t h e s e w e r e first figured i n 1865 b y J a n o w i t s c h a n d i n d e p e n d e n t l y 
i n t h e s a m e y e a r b y T u l a s n e . 

D E S C R I P T I O N 

P e r i t h e c i a c lu s t e r ed o n a n e r u m p e n t ye l low t o r e d t u b e r c u l a t e s t r o m a 5 0 0 -
700 JJ, i n d i a m e t e r . T h e y a r e g lobose , r e d b e c o m i n g d a r k e r a r o u n d t h e p a p i l l a t e 
os t io le . W h e n m a t u r e t h e y a r e cove red w i t h a g reen ish-ye l low fur furaceous scur f 
a n d m e a s u r e 2 7 0 - 3 3 0 /x i n d i a m e t e r , b u t o n d r y i n g s h r i n k a n d u n d e r g o a p o m i ­
fo rm col lapse . T h e l a t e r a l wa l l is 2 4 - 2 8 fi w i d e w i t h cells 1 1 - 1 6 X 7 - 8 p, t h e cells 
of t h e o u t e r wa l l a r e h o m o g e n e o u s w i t h t h e cells of t h e s t r o m a a n d t h e o n l y 
z o n a t i o n s h o w n is 2 - 4 l a y e r s of e l o n g a t e d a n d v e r y t h i n - w a l l e d cells t h a t l ine 
t h e locule . As t h e p e r i t h e c i u m m a t u r e s , t h e cell wal ls i n t h e o u t e r 3 - 4 l a y e r s 
t h i c k e n ; t h e n a s t h e p e r i t h e c i u m increases i n size t h e s e cells flake off t o g ive 
t h e fur furaceous cover ing t o t h e o u t e r wal l . S o m e p e r i t h e c i a s h o w a s e p a r a t i o n 
a n d ge l a t i n i za t i on of some of t h e cells i n t h e m i d d l e of t h e wal l a t e i t he r s ide 
of t h e ost iole , a cond i t i on w h i c h is m o r e m a r k e d i n Nectria coryli. 

T h e asci a r e cy l indr ica l -c lava te , a n d a t t h e s t a g e w h e n t h e y h a v e e i g h t 
d i s t i chous ascospores m e a s u r e 7 0 - 8 0 X 6 -7 fi b u t af ter t h e y h a v e b e c o m e filled 
w i t h ascoconid ia t h e y m e a s u r e 9 0 - 1 0 0 X 8 -9 /z. T h e ascospores a r e b r o a d l y 
fusoid w i t h a s ingle cen t r a l s e p t u m a n d m e a s u r e 9 - 1 2 X 3 -5 /x . W h e n t h e y a r e 
m a t u r e a smal l ph i a l i de deve lops a t e i the r e n d of t h e spo re a n d f rom t h e s e a r e 
p r o d u c e d t h e ascoconid ia w h i c h a r e h y a l i n e , a l l an to id , 3-5^4-5 X 1 /x. T h e asco­
conid ia e n t i r e l y fill t h e l u m e n of t h e a scus a n d t h e ascospores r e m a i n a s e m p t y 
sacs . 

C U L T U R E S 

Ascospores d o n o t g e r m i n a t e d i r e c t l y b u t fo rm ascocon id ia f rom t e r m i n a l 
p o r e s ; t h i s occurs e v e n w h e n ascospores a r e p l a c e d o n a g a r i n a n i m m a t u r e 
cond i t i on . Ascocon id ia g e r m i n a t e r e a d i l y a n d fo rm a h y p h a f rom each e n d . 
T h e in i t i a l m y c e l i u m is 1 -5 -2^ w i d e a n d fo rms a spa r se fel t w h i c h covers t h e 
sur face of t h e a g a r i n a t e s t - t u b e i n a b o u t 14 d a y s . S h o r t l a t e r a l ph ia l ides deve lop 
o n t h i s m y c e l i u m in 4 - 7 d a y s , t h e s e a r e 7-10/u. l ong a n d 2 it w i d e a t t h e base . 
Conid ia a r e p r o d u c e d i n a b u n d a n c e a n d g ive t h e co lony a s l imy a p p e a r a n c e . 
T h e s e conid ia a r e h y a l i n e , cy l indr ica l w i t h r o u n d e d e n d s , a n d m e a s u r e 3 - 4 X 1 -
1-5 yu.. O n 2 p e r cen t , p o t a t o d e x t r o s e o r m a l t a g a r i n l igh t , t h e co lony is first 
colour less . I n a b o u t 7 d a y s i t deve lops a m a r k e d ye l low s t a i n w h i c h i n t h e cen t r e 
b e c o m e s g r a d u a l l y o r a n g e . T h i s o r a n g e colour finally covers t h e who le surface . 

I n 1 0 - 1 2 w e e k s d i sc re te s t r o m a t a deve lop o n t h e sur face of t h e a g a r a n d 
pe r i t hec i a fo rm o n t h e surface of t h e s e . M a t u r e asc i w e r e f o u n d a f te r 16 weeks . 

S P E C I M E N S E X A M I N E D 

E x s i c c a t a ex H e r b . R . B . G . K e w 
M o u g e o t & Nes t l e r , S t i rpes c r y p t o g a m i c a e , N o . 879 (1826) ; Sphaeria aquifolii 

o n Ilex aquifolia. (Two p a r t s , a u t h e n t i c for n a m e . ) 



Cooke, M. C. F u n g i B r i t . N o . 259 (1866) ; Nectria aquifolia, N o . 476 ( 1 8 7 5 - 9 ) ; 
Nectria inaurata B e r k . & B r . 

J a a p , 0 . F u n g i Select i , N o . 5 3 (1904) ; Nectria inaurata B e r k . & B r . 
L i b e r t , M . A . P I . C r y p t . A r d u e n n a e F a s c . ii , N o . 146 (1832) ; Sphaeria aquifolii 

(2 p t s ) . 
R a b e n h o r s t , F u n g i E u r o p a e i , N o . 46 (1859) ; Nectria inaurata B e r k . & B r . 
R o u m e g u e r e , C. F u n g i Select i Gallici , N o . 484 (1879) ; Sphaeria aquifolii. 
S y d o w , H . M y c o t h e c a g e r m a n i c a , N o . 2138 (1924) ; Nectria aquifolii (Fr . ) B e r k . 
Vize, J . E . Micro fungi B r i t . N o . 374 (1882) ; Nectria inaurata B e r k . & B r . 
Nectria aquifolia folder H e r b . B . M . N a t . H i s t . 
L i b e r t , M . A . P I . C r y p t . A r d . F a s c . ii , N o . 146 (1832), Sphaeria aquifolii. 
M o u g e o t & N e s t l e r ' s , S t i r p . C r y p t . N o . 879 (1826), Sphaeria aquifolii. 
Oponectria folder H e r b . B . M . N a t . H i s t . 
R a b e n h o r s t , F u n g i E u r o p a e i N o . 46 (1859), Nectria inaurata B e r k . & B r . o n Ilex, 

Marshfield, Glouces te r sh i re , G. E . B r o o m e ( a u t h e n t i c ) . 

Nectria aquifolii folder H e r b . I . M . I . 
O n Ilex. H a s l e m e r e , S u r r e y , E . W . M . , S e p t . 52 (22780) ; B u r n s a l l , Y o r k s . , 

E . W . M . , O c t . 4 3 (22779) ; K i n g t h o r p e W o o d s , Y o r k s . , S . J . H . , Apr i l 46 (4932) ; 
R a n m o r e C o m m o n , S u r r e y , S . J . H . , J u n e 46 (5962) ; P i c k e r i n g , Y o r k s . , W . G . B . , 
D e c . 56 (68040a ) ; J a n . 57 (68153) ; R a n m o r e C o m m o n , S u r r e y , C .B. , M a r . 5 8 
(72631, 72172) . 

H e r b . I . M . I . E x H e r b . E h r l i c h 
Sphaeria aquifolii F r . M o u g . 278 (ex H e r b . U p p s a l a , s l ide only , ex T y p e coll. 

t e s t e E h r l i c h ) . O n Ilex, R a n m o r e C o m m o n , S u r r e y , J . E . , S e p t . 34 (22782) ; 
N o r w i c h , Norfo lk , E . W . M . , O c t . 34 (22783) ; B u r n h a m Beeches , B u c k s , J . E . , 
Oc t . 34 (22781) ; D u b l i n , E i r e , P . O 'Connor , M a y 35 (51658). 
E x s i c c a t a p u b l i s h e d as Nectria aquifolii a n d f o u n d t o be N. punicea. 

K r y p t o g a m a e exs i eca tae , M u s . m a l a t . V i n d o b o n , N o . 1 6 1 0 ; Nectria aquifolii. 
Vize, J . E . Microfungi B r i t a n n i c a , N o . 373 ; Nectria aquifolia. 
R o u m e g u e r e F u n g i Gallici , N o . 2 1 8 1 ; Nectria aquifolia. 

N e c t r i a c o r y l i F u c k e l , F u n g . R h e n . E x s . , S u p p l . 1, N o . 1582, 1865 a n d S y m b . 
M y c , p . 180, 1870. 

Nectria coryli f. salicis R e h m , Asc . E x s . 14, N o . 680 , 1 8 8 2 ; Hedwigia, xx i i , p . 54 , 
1883. 

CMlonectria coryli (Fuckel ) El l i s & E v e r h . , N o r t h A m e r . P y r e n o m y . , p . 1 1 7 , 1 8 9 2 . 
Greonectria coryli (Fuckel ) S e a v e r , Mycologia, 1, p . 186, 1909. 
Coelosphaeria acervata K a r s t e n , Medd. Soc. Fauna Fl. Fenn., a d d v i , p . 4 1 , 1879, 

t e s t e K a r s t e n Acta Soc. Fauna Fl. fenn., ii, 6, p . 12, 1885. 

Nectria coryli a n d Scoleconectria [Nectria] cucurbitula h a v e b e e n t h e s u b j e c t 
of m u c h confus ion especia l ly i n ear l ier w r i t i n g s . T h e y a r e n o w s e p a r a t e d b y t h e 
f ac t t h a t Scoleconectria cucurbitula h a s scolecospores a n d occurs o n l y o n conifers . 
N. coryli occurs o n m a n y d e c i d u o u s t r e e s exc lud ing Ilex a n d h a s d i d y m o s p o r e s . 
T h e p a r t of F r i e s ' Scler . Suec . N o . 183 N. coccinea i n H e r b . R . B . G . K e w , e x 
H e r b . B e r k , is i n fac t N. coryli. 

W e e s e (1914) s t a t e d t h a t Galonectria aurigera (Berk . & R a v . ) Sacc . i s t h e s a m e 
species as Nectria coryli. W e e s e w a s e x a m i n i n g a n e x s i c c a t u m b y El l i s ( F u n g i 



D E S C R I P T I O N 

P e r i t h e c i a c lu s t e r ed o n a n e r u m p e n t t u b e r c u l a t e s t r o m a a r e g lobose , w i t h o u t 
a n os t io la r pap i l l a , r e d b e c o m i n g d a r k e r i n co lour a n d m e a s u r e 2 9 0 - 3 5 0 it i n 
d i a m e t e r . T h e y s h o w a p o m i f o r m col lapse o n d r y i n g w h e n t h e y s h r i n k t o 2 4 0 -
2 6 0 ti i n d i a m e t e r . T h e wal l is 4 5 - 5 5 p t h i c k a n d c o m p o s e d of cells 8 - 1 0 X 5 - 8 tt. 
T h e s e a r e h o m o g e n e o u s w i t h t h e cells of t h e s t r o m a in t h e y o u n g p e r i t h e c i u m , 
b u t t h e o u t e r 2 - 3 l aye r s of cells h a v e a t h i c k e n i n g of t h e i r o u t e r wal l s a t m a t u r i t y . 
N o s e p a r a t i o n or flaking of t h e s e cells h a s b e e n seen a n d h e n c e n o fur furaceous 
cove r ing is p r e s e n t . A m a r k e d c h a r a c t e r i s t i c of t h i s species is t h e g e l a t i n i z a t i o n 
of t h e c e n t r a l r eg ion of t h e wal l i n t h e u p p e r ha l f of t h e m a t u r e p e r i t h e c i u m , 
h e r e t h e cells s e p a r a t e as t h e i r wal ls b e c o m e ge l a t i nous . 

T h e asc i a r e e l a v a t e w i t h a t h i n wal l a n d e i g h t d i s t i c h o u s a s c o s p o r e s ; a t t h i s 
s t a g e t h e y m e a s u r e 6 0 - 6 5 X 6 - 8 T h e ascospores a r e n o t d i s c h a r g e d b u t d e v e l o p 
a p o r e a t e a c h e n d a n d t h e s e ph i a l i de s f o r m ascocon id ia u n t i l t h e l u m e n of t h e 
a scus is full a n d t h e a s c u s en la rges t o 7 5 - 1 0 0 X 9 - 1 2 ft. T h e ascospores a r e b r o a d l y 
fusoid a n d m e a s u r e 1 1 - 1 3 X 3 - 3 - 5 it, b y t h e t i m e ascocon id ia l p r o d u c t i o n is com­
p l e t e t h e y a r e d e v o i d of c o n t e n t s . T h e ascocon id ia a r e a l l an to id , h y a l i n e , a n d 
m e a s u r e 3 - 5 X 1 - 1 - 5 / x . T h e sur face of t h e deve lop ing s t r o m a before t h e in i t i a ­
t i o n of pe r i t hec i a is c o v e r e d w i t h h y a l i n e fusoid con id ia 3 - 6 x 1 • 5 - 2 it w h i c h 
d e v e l o p f rom s h o r t ph ia l ides . 

C U L T U R E S 

Ascospores d o n o t g e r m i n a t e d i r ec t ly , b u t p r o d u c e a scocon id ia w h i c h ge rmi ­
n a t e t o fo rm a h y p h a a t one or b o t h e n d s . G r o w t h o n p o t a t o d e x t r o s e a g a r a t 
2 4 ° C. e x t e n d s a b o u t 3 c m . a long t h e s l a n t af ter 1 0 d a y s . T h e co lony is c o m p o s e d 
of a spa r se h y a l i n e m y c e l i u m w h i c h is a c c o m p a n i e d b e l o w w i t h a s l igh t ye l low 
a n d l a t e r ye l l owi sh -b rown d i sco lo ra t ion of t h e a g a r . A l l a n t o i d , h y a l i n e con id ia 
3 - 5 - 6 x 1 - 1 - 5 ^ a r e f o r m e d f rom p o o r l y d i f fe ren t ia ted l a t e r a l ph i a l i de s a long t h e 
h y p h a a n d a s t h e s e con id ia a c c u m u l a t e i n l a r g e n u m b e r s , t h e sur face of t h e 
co lony a p p e a r s s l imy a n d finally o r a n g e i n colour . I n o lder c u l t u r e s t h e ph i a l i de s 
fo rm a s t e r m i n a t i o n s t o d i c h o t o m o u s l y b r a n c h e d con id iophore s a n d aggrega ­
t i o n s of t h e s e con id iophores fo rm a loose s y n e m m a o r p s e u d o s t r o m a . N o per i ­
t h e c i a d e v e l o p e d i n m y aga r cu l t u r e s . 

S P E C I M E N S E X A M I N E D 

Nectria coryli folder H e r b . R . B . G . K e w 
F u c k e l , F u n g i R h e n . N o . 1 5 8 2 ( 1 8 6 5 ) , Nectria coryli ( t y p e col l . ) ; R e h m , 

A s c o m y c e t e n N o . 2 3 1 ( 1 8 7 4 ) , N. coryli F u c k e l ; R e h m , A s c o m y c e t e n N o . 6 8 0 
( 1 8 8 2 ) , N. coryli F u c k e l f. salicis R e h m ; S y d o w , M y c o t h e c a M a r c h i c a N o . 1 1 5 1 
( 1 8 8 6 ) , N. coryli F u c k e l f. salicis R e h m ; R e h m , A s c o m y c e t e n N o . 5 2 6 ( 1 8 7 9 ) , 
N. coryli F u c k e l f. populi R e h m ; S a c c a r d o , M y c o t h e c a v e n e t a N o . 1 4 4 6 ( 1 8 8 1 ) , 
Aponectria inaurata (Berk . & Br . ) S a c c . ; F r i e s , Scler . Suec . N o . 1 8 3 ( 1 8 2 1 ) , 
Sphaeria coccinea (pro p a r t e H e r b . R . B . G . K e w ) . 

N o v a Caes . N o . 6 9 o n Chionanihus) w h i c h is a m i s d e t e r m i n a t i o n . E x a m i n V 
of B e r k e l e y a n d R a v e n e l ' s col lec t ion of N. aurigera o n Fraxinus, S a n t a cs® 
S.C., i n H e r b . R . B . G . shows i t t o b e a Calonectria species . 



- 7 / / . T h e cen t r a l r eg ion m e a s u r e s 2 5 - 3 5 //. a n d h a s cells wh ich r e m a i n u n -

O t h e r col lect ions 

O n Salix, Mar i shes , Y o r k s . , W . G . B . , J a n . 5 7 ( I .M. I . 6 8 2 5 7 ) . T h i s col lect ion w a s 
t h e on ly o n e o b t a i n e d i n a f resh cond i t i on a n d su i t ab l e for cu l t u r i ng . 

N e c t r i a s i n o p i c a F r i e s , S u m . Veg . S c a n d . , i i , p . 3 8 8 , 1 8 4 9 . 
Sphaeria- sinopica F r i e s , S y s t . Mycol . , E l e n c h . , ii , p . 8 1 , 1 8 2 8 . 
Nectria inconspicua B e r l . ( non S t a r b . ) H e r b . M u s . B o t . Ber l . , t e s t e Weese , 

S.B. Akad. Wise., Wien, 1, c x x v , p . 5 2 6 , 1 9 1 6 . 
S t a t , con id . 

Sphaeria mougeotii F r . , E l e n c h . F u n g . , i i , p . 1 0 0 , 1 8 2 8 . 
Sphaeronema hederae F u c k e l , F u n g . R>hen. E x s . vii i , N o . 7 7 5 , 1 8 6 3 , a n d S y m b . 

M y c , p . 1 7 8 , 1 8 7 0 . 

Sphaeronaemella mougeotii (Fr . ) S a c c , Syll. Fung., h i , p . 6 1 7 , 1 8 8 4 . 
Zythia mougeotii (Fr . ) J a e z e w s k y , Nouv. Mem. Soc. Nat., Moscow, x v [ x x ] , 

p p . 3 6 7 - 8 , 1 8 9 8 . 

Zythiostroma mougeotii (Fr . ) H 6 h n . , Mitt. bot. Lab. tech. Hochsch., Wien, v i i i , 
p p . 8 8 - 9 0 , 1 9 3 1 . 

T h i s species s t r o n g l y r e s e m b l e s Nectria aquifolii b u t differs i n h a b i t a t , v e r y 
s l igh t ly i n a scospore size, a n d i n a b s e n c e of ascoconid ia l p r o d u c t i o n w i t h i n t h e 
a scus . 

D E S C R I P T I O N 

P e r i t h e c i a l d e v e l o p m e n t is u s u a l l y p r e c e d e d b y t h e f o r m a t i o n of p y c n i d i a . 
T h e s e f o r m i n t h e c o r t e x a l t h o u g h t h e ove r ly ing p e r i d e r m is u s u a l l y sp l i t off 
b y t h e t i m e t h e y a r e m a t u r e . T h e y m a y also f o r m o n t h e pe r i thec ia l s t r o m a , 
e i t h e r i n t h e ea r ly s t ages of i t s d e v e l o p m e n t or a c c o m p a n y i n g t h e pe r i t hec i a . 
T h e y a r e 3 5 0 - 5 0 0 //, i n d i a m e t e r a n d 4 5 0 - 5 0 0 /x h i g h ; g lobose , r ed , a n d s l i gh t l y 
d a r k e r r o u n d t h e ap ica l p o r e w h i c h m e a s u r e s 1 0 0 - 1 5 0 //. i n d i a m e t e r . O n d r y i n g 
t h e y s h o w a p i n c h e d col lapse a n d t h e ap ica l p o r e fo rms a s l i t . T h e u p p e r wa l l 
i s 3 0 - 4 5 jj, t h i c k a n d f o r m e d of t h i ck -wa l l ed cells 6 - 7 //. i n d i a m e t e r ; t h e lower 
wal l i n c o n t a c t w i t h t h e h o s t is p o o r l y d e v e l o p e d a n d w i t h o u t t h i c k - w a l l e d cells. 
Convo lu t i ons of t h i s wal l fo rm folds of t i s sue t h a t p ro j ec t i n t o t h e c a v i t y of t h e 
p y c n i d i u m , t h e r e b y inc reas ing t h e i n n e r wa l l a r e a a n d i n consequence t h e n u m b e r 
of ph ia l ides . T h e ph ia l ides a r e f l a sk-shaped 8 - 1 0 X 2 / / . a t t h e b a s e . Conid ia a r e 
fusoid t o a l l a n t o i d 2 - 3 X l f i . • 

T h e pe r i thec ia l s t r o m a t a e x t e n d a long t h e b r a n c h e s of r e c e n t l y c u t i v y . T h e y 
a r e d i spersed , ye l low t o r ed , t u b e r c u l a t e , f inally e r u m p e n t a n d 5 0 0 - 7 0 0 / / , i n 
d i a m e t e r . T h e g lobose p e r i t h e c i a a r e c r o w d e d o n t h e surface of t h e s t r o m a a n d 
a p p e a r ge l a t inous a n d l igh t r e d w h e n y o u n g , b u t b e c o m e d a r k e r w i t h age a n d 
f inal ly m a y b e cove red w i t h a ye l lowish-green fur furaceous scurf. T h e y m e a s u r e 
2 5 0 - 3 0 0 /x i n d i a m e t e r w h e n m o i s t b u t o n d r y i n g s h r i n k t o 1 4 0 - 1 7 0 //. i n d i a m e t e r 
a n d s h o w a p o m i f o r m col lapse. T h e wal l is 4 0 - 6 5 / / t h i c k ; i n t h e e a r l y s t ages 
of d e v e l o p m e n t t h e wal l cells a r e c o n t i n u o u s a n d h o m o g e n e o u s w i t h t h e cells 
of t h e s t r o m a . A s d e v e l o p m e n t p roceeds , t h r e e wal l reg ions b e c o m e a p p a r e n t . 
T h e o u t e r r eg ion is f o r m e d of t h e o u t e r t w o t o t h r e e l aye r s of cells w h i c h d e v e l o p 
t h i c k wal ls a n d b e c o m e yel low, g lobose 6 - 9 / / . i n d i a m e t e r or e l o n g a t e d 8 - 1 2 X 



di f fe ren t ia ted 8 - 1 0 X 6 - 8 it . A s t h e locule of t h e p e r i t h e c i u m fo rms , i t is l i ned b y 
severa l l aye r s of e l o n g a t e d cells w i t h v e r y t h i n w a l l s ; t h e s e cells b e c o m e com­
pres sed d u r i n g t h e l a t e r s t ages of d e v e l o p m e n t . Cop ious p e r i p h y s e s f o r m be low 
t h e os t io le a n d i n t h e u p p e r q u a r t e r of t h e p e r i t h e c i u m , t h e r e m a i n d e r of t h e 
i n n e r wa l l is covered b y t h e asci . 

CD 

F I G . . 2. Nectria sinopica. A , asci and ascospores; B , microconidia and 
conidiophores; C, pycnospores and phialides from pycn id ium. 

T h e asci a r e cy l indr ica l w i t h a r o u n d e d t h i c k e n e d a p e x a n d e igh t m o n o s t i c h o u s 
t o ob l ique ly m o n o s t i c h o u s ascospores , a n d m e a s u r e 5 5 - 7 0 X 6 - 8 ju. 

Ascospores a r e s m o o t h h y a l i n e , b r o a d l y e l l ip t ica l w i t h a s ingle c e n t r a l sep­
t u m ; t h e y m e a s u r e 9 - 1 2 X 4 - 6 / x . 

C U L T U R E S 

Ascospores g e r m i n a t e r ead i ly , b u t g r o w t h is s low a n d ae r i a l m y c e l i u m 1-1-5 ti 
w i d e fo rms spa r se ly o n p o t a t o d e x t r o s e a n d p o t a t o c a r r o t a g a r . T h e superf ic ial 
h y p h a e fo rm p o o r l y d i f fe ren t ia ted l a t e r a l ph ia l ides u p t o 10/x l ong i n 4 - 8 d a y s , 
t h e s e p r o d u c e h y a l i n e , a l l a n t o i d conid ia 4 - 8 X 1 - 1 - 5 p . T h e s e con id ia g ive t h e 
c u l t u r e a ye l low t o o r a n g e colour a n d s l i m y a p p e a r a n c e . P y c n i d i a b e g i n t o 
d e v e l o p i n c u l t u r e i n 5 - 6 weeks a n d f inal ly m e a s u r e 4 0 0 - 5 0 0 /J. i n d i a m e t e r a n d 
450-550 /J, h i g h w i t h ph ia l ides 6 - 1 0 x 1 - 1 - 5 ^ ; p y c n o s p o r e s a r e h y a l i n e , fusoid, 
3 - 4 X 1 - 1 -5 /x. ( T h e p y c n i d i a l wa l l is e v e n l y d e v e l o p e d , i n v a g i n a t i o n occu r r ing 
al l r o u n d t h e i n n e r wal l , w h e r e a s , u n d e r n a t u r a l c o n d i t i o n s , i n v a g i n a t i o n is con­
fined t o t h e b a s e a n d t h e u p p e r p a r t of t h e wal l is t h i c k e n e d . ) 

Type habitat 

O n d e a d b a r k a n d o n t h e w o o d of r e c e n t l y c u t b u t st i l l firm s t e m s a n d ad­
v e n t i t i o u s r o o t s of Hedera helix L . 



H e r b . U p p s a l a Sphaeria sinopica F r . (Scripsi t F r ies ) Scan ia , L u n d in H . B o t . 
( a u t h e n t i c for n a m e , t e s t e E h r l i c h , s l ide i n H e r b . I .M. I . ) . 

T h i s species is r e s t r i c t e d t o o n e h o s t a n d h a s b e e n r e c o r d e d for m o s t coun t r i e s 
i n E u r o p e . I t w a s first r e c o r d e d for B r i t a i n b y B e r k e l e y (1838). 

S P E C I M E N S E X A M I N E D 

Nectria sinopica folder H e r b . R.B.G-. K e w 

Cooke, F u n g . B r i t . E x s . , ed . 1, N o . 664 ( 1 8 6 5 - 7 1 ) ; ed . 2, N o . 477 (1875-9) . 
P l o w r i g h t , S p h a e r . B r i t . 1, N o . 9 (1873). D e s m . , P L C r y p t . F r . ed . 1, x x v i , N o . 
1259 (1843), s u b . Sphaeria sinopica; M o u g . & N e s t l . , S t i r p . C r y p t . V o g . - R h e n . 
x i v , N o . 1335 (1854), s u b . Sph. sinopica; D e N o t . E r b . Cr i t t . I t a l . N o . 4 9 3 ; 
F u c k e l , F u n g . R h e n . E x s . v i h , n o . 775 (1863), s u b . Sphaeronema hederae; S u p p l . 
v i , N o . 2051 (1867), s u b . Nectria sinopica. T h i i m e n , M y c . U n i v . iii , N o . 271 
(1875), (Leg. P l o w r i g h t , B a n g ' s L y n n , Nor fo lk ) . K u n z e , F u n g i Sel . E x s . i v , 
N o . 343 (1880). Sacc . M y c . V e n . x v , N o . 1483 (1881). R o u m e g u e r e , F u n g i Gal l . 
E x s . i v , N o . 372 (1879). R e h m , Asc . E x s . xvi i i , N o . 878 (1886). S y d o w , M y c . 
G e r m , x x x i x , N o . 1930 (1923). 

Nectria sinopica fo lder i n H e r b . I . M . I . 

O n Hedera, E g h a m , S u r r e y , Miss N o t l e y , J a n . 4 3 (9766) ; S t r a d e y W o o d s , 
L l ane l ly , M . B . E . , A u g . 46 (6666) ; M u l g r a v e W o o d s , Y o r k s . , M . B . E . , S e p t . 46 
(7475) ; S t e p s b r i d g e , D e v o n , S . J . H . , S e p t . 47 (19096) ; M u l g r a v e W o o d , Y o r k s . , 
C .B. , S e p t . (53560) ; P e t w o r t h , Sussex , S. H o l m a n , N o v . 55 (71244) ; P i cke r ing , 
Y o r k s . , W . G . B . , M a r . 56 (62651 a n d 6 2 6 5 2 ) ; P r e s t e i g n , R a d n o r s h i r e , J . M . 
D ing l ey , S e p t . 57 (71245). 

H e r b . I . M . I . E x H e r b . E h r l i c h 

R a n m o r e C o m m o n , S u r r e y , E . W . M . a n d J . E . , S e p t . 34 (22847) ; D r o i t w i c h , 
W o r e s . , J . E . a n d C. G. C. Ches t e r s , N o v . 34 (22848) ; B i r m i n g h a m , W a r w i c k s , 
C. G . C. Ches t e r s , J a n . 35 (52222) ; S u r l i n g h a m , Norfo lk , E . A . E . , J a n . 35 (52221). 

A D I S S E R T A T I O N O N T H E G E N E R A O P H I O N E C T R I A A N D 
S C O L E C O N E C T R I A 

Ophionectria is s e p a r a t e d f rom Scoleconectria b y t h e a b s e n c e of a s t r o m a a n d 
f rom Calonectria b y a l e n g t h : b r e a d t h r a t i o of t h e ascospores of m o r e t h a n 1 0 : 1 
w h i c h i n t h e y o u n g a scus a r e pa ra l l e l a n d of e q u a l l e n g t h . I t is d i s t i ngu i shed 
f rom Podonectria a n d Tubeufia b y t h e a b s e n c e of b i t u n c a t e asc i a n d p s e u d o p a r a -
p h y s e s . A l t h o u g h t h e ascospores a r e m o r e t h a n t e n t i m e s a s long a s b r o a d i n 
Ophionectria t h e y a r e n o t filiform i n t h e sense of t h r e a d - l i k e . 

T h e g e n u s Ophionectria w a s p r o p o s e d b y S a c c a r d o (1878) w h o g a v e t h e 
fol lowing d i a g n o s i s : P e r i t h e c i a Nec t r i ae -Asc i oc to-spor i . Spor id i a filiformia 
m u l t i s e p t a t a v . m u l t i g u t t u l a t a . T h r e e species w e r e i n c l u d e d i n t h e fol lowing 
o r d e r : 

Ophionectria trichospora (Berk . & Br . ) Sacc . 
Ophionectria mellina (Mont . ) Sacc . 
Ophionectria paludosa (Crouan) Sacc . 



OpMonectria trichospora w a s t a k e n a s t h e t y p e of t h e g e n u s b y S e a v e r (1909) 
a n d H o h n e l (1912). T h i s is u n d o u b t e d l y t h e b e s t choice a s 0. mellina w a s t r a n s ­
fe r red t o Ccdonectria b y H o h n e l a n d W e e s e (1910) a n d t h e p e r i t h e c i a of 0. palu­
dosa w e r e desc r ibed a s ' a l b o - c a r n e a ' , w h e r e a s i n S a c c a r d o ' s d iagnos i s of t h e 
g e n u s OpMonectria t h e y a r e desc r ibed a s be ing nec t r io id . 

S ince 1898 t h e g e n u s h a s b e c o m e a d e p o s i t o r y for u n r e l a t e d species w h i c h 
h a v e m e r e l y filiform ascospores i n c o m m o n . T h e fol lowing B r i t i s h species r e ­
c o r d e d a s OpMonectria s e rve i n p a r t t o exempl i fy t h e h e t e r o g e n e o u s n a t u r e of 
t h i s g e n u s : OpMonectria cylindrospora, 0. cerea, a n d 0. paludosa. 

T h e first species h a s nec t r i o id p e r i t h e c i a deve lop ing o n a s t r o m a w i t h 2 - 4 
s p o r e d a s c i ; t h e ascospores d o n o t g e r m i n a t e d i r e c t l y b u t f o r m ascocon id ia w i t h i n 
t h e a scus . Conid ia a r e f o r m e d f rom s h o r t l a t e r a l ph i a l i de s o n t h e superf icial 
m y c e l i u m a n d l a t e r i n p y c n i d i a . OpMonectria cerea a n d t h e species for w h i c h t h e 
n a m e 0. paludosa w a s u s e d i n B r i t a i n a r e closely r e l a t e d t o e a c h o t h e r b u t differ 
f rom 0. cylindrospora i n h a v i n g pe r i t hec i a a n d asci r e s e m b l i n g t h e a scosca rps 
of t h e Pseudosphaer idles. G r o w t h i n c u l t u r e is s low a n d t h e o n l y con id ia f o r m e d 
a r e of t h e fo rm g e n u s Helicosporium. 

OpMonectria trichospora, t h e t y p e species of t h e g e n u s , h a s so l i t a ry n o n -
s t r o m a t i c pe r i t hec i a , u n i t u n i c a t e asci , a n d ascospores t h a t d o n o t fo rm asco­
conidia i n t h e a scus . 

I n t h i s p a p e r i t is p r o p o s e d t o follow S e a v e r (1909) i n p l ac ing OpMonectria 
cylindrospora i n t h e g e n u s Scoleconectria. T h i s g e n u s w a s e r e c t e d b y h i m for 
Ophionectria-like species w i t h pe r i t hec i a s e a t e d o n a s t r o m a ; h e g a v e t h e t y p e 
species a s O. scolecospora Bref. Af te r e x a m i n i n g S e a v e r ' s m a t e r i a l I cons ide r 
t h i s l a t t e r species t o b e iden t i ca l w i t h 0. cylindrospora (Sollm.) B e r l . & Vogl . 
H o w e v e r , Scoleconectria cucurbitula ( T o d e e x F r . ) B o o t h p r o v i d e s a n ear l ier n a m e 
t h a n e i the r 0. cylindrospora or 0. scolecospora for t h i s species a n d i t is t he re fo re 
u s e d h e r e . 

OpMonectria paludosa w a s r e c o r d e d for t h i s c o u n t r y b y P e t c h (1944) f rom a 
col lec t ion b y Mr . E . A . El l i s . O n e x a m i n a t i o n , t h i s col lec t ion w a s f o u n d t o b e 
i d e n t i c a l w i t h Tubeufiahelicomyces H o h n e l a n d , as i t is o b v i o u s l y co-generic w i t h 
t h e or ig ina l species of Tubeufia, t h i s g e n u s is u s e d for b o t h t h i s species a n d O . cerea. 

P e t c h (in l i t t . 1944) s t a t e d t h a t h e h a d t a k e n u p t h e n a m e OpMonectria palu­
dosa f rom S a c c a r d o ' s desc r ip t ion . T h e r e is n o m a t e r i a l of t h i s species l i s t ed i n 
S a c c a r d o ' s H e r b a r i u m a n d I h a v e b e e n u n a b l e t o v i s i t F i n i s t e r e t o see C r o u a n ' s 
m a t e r i a l . I f t h e s e t w o a r e t h e s a m e species t h e n paludosa is t h e ear l ier e p i t h e t . 

A desc r ip t i on of Scoleconectria cucurbitula, Thyronectria balsamea, a n d T. 
lamyi is n o w g iven . T h e i r r e l a t i o n s h i p t o t h e Aquifolii N e c t r i a s h a s b e e n dis­
cussed o n p . 6. ' y / 
S c o l e c o n e c t r i a c u c u r b i t u l a (Tode e x F r . ) B o o t h , c o m b . n o v . 
Nectria cucurbitula (Tode e x F r . ) F r i e s , S u m m a Veg . S c a n d . , ii , p . 388 , 1849. 
Sphaeria cucurbitula T o d e , F u n g . Meckl . , i i , p . 38 , 1 7 9 1 . 
Sphaeria cucurbitula T o d e ex F r . , Sys t . Mycol . , ii , p . 415 , 1823 . V i d e F r . Scler . 

S u e c , vii i , p . 263 , 1822. 
Nectria cylindrospora Sol lm. , Bot. Ztg., xx i i , p . 265 , 1864. 
OpMonectria cylindrospora (Sollm.) Ber l . & Vogl . , i n S a c c , Syl l . F u n g . , x i , p . 995 , 

1 8 9 1 . 



Nectria rosellinii Cares t i a , i n R a b e n h . , F u n g . E u r o p . E x s . N o . 923 , 1866. 
Chilonectria rosellinii (Carest ia) Sacc . , Michelia, 1, p . 280, 1878. 
Ophionectria scolecospora Bref. & T a v e l i n Brefeld , U n t e r s , G e s a m t g . M y k . , x , 

p . 178, 1 8 9 1 . 
Scoleconectria scolecospora (Bref. & T a v . ) Seaver , Mycologia, 1, p . 198, 1909. 
Zythia pinastri K a r s t e n , Rev. Mycol., v i i , p . 106, 1885. 
Zythiostroma pinastri ( K a r s t e n ) H o h n e l a p u d Weese , Mitt. hot. Lab. Tech. 

Hochsch. Wien, vii i , p . 90 , 1931 . 

Sphaeria cucurbitula w a s first desc r ibed b y T o d e (1791) loc . c i t . I n h i s f igures, 
t h e co l lapsed c u p u l a t e pe r i t hec i a w i t h r o u g h wal ls a r e c lear ly s h o w n ( these a r e 
n o t f ea tu re s of Nectria cucurbitula s ensu F u c k e l ) . T o d e d i d n o t m e n t i o n t h e h o s t , 
b u t A l b e r t i n i & Schwein i t z (1905) s a id t h a t t h i s species w a s f r e q u e n t o n conifers . 

T h e species w a s i n c l u d e d b y F r i e s (1823), i n h i s ' S y s t e m a ' c i t ing h i s exsicca-
t u m Scler . Suec . N o . 263 a s a u t h e n t i c . T h e first B r i t i s h r e c o r d w a s i n f a c t a 
m i s d e t e r m i n a t i o n b y B e r k e l e y , w h o c i t ed i t as occur r ing o n sma l l d e a d shoo t s 
of a s h : t h i s col lect ion is Nectria cinnabarina. B e r k e l e y a n d B r o o m e (1851) 
s t a t e d : 'Sph. cucurbitula T o d e is eas i ly d i s t i ngu i shed f rom all o t h e r s imi la r ly 
co loured species b y i t s asc i be ing filled w i t h n u m e r o u s m i n u t e c u r v e d spor id ia . ' 
C u r r e y ' s figure (1859) of N. cucurbitula w a s i n fac t N. coryli. 

A s n o T o d e m a t e r i a l of Sph. cucurbitula is k n o w n t o exis t , a n d as F r i e s ' Scler . 
Suec . 236 Sph. cucurbitula ag rees w i t h T o d e ' s figures, p a r t of t h i s e x s i c c a t u m 
c i t ed be low i n H e r b . R . B . G . K e w is t a k e n as l e c t o t y p e of t h e species . 

Table showing the writer's determinations of S p h . c u c u r b i t u l a Fries 263 

Label 
S. cucurbitula 

S. cucurbitula Tod. 
S. cucurbitula Tod . 
S. cucurbitula Tod . 
S. cucurbitula Tod . 

Herbarium 
K e w 

Substratum 
Bark a n d leaf scars, 

conifers 
K e w i 
Brit . Mus. „ 
Ed inb . 
Uppsa la , , 

1 Lec to type marked in Herb . K e w . 

Scol. cucurbitula 

Scol. cucurbitula 
Scol. cucurbitula 
Scol. cucurbitula 
Scol. cucurbitula 

F u c k e l (1870) r e s t r i c t e d t h e species t o coniferous h o s t s b u t n e i t h e r h i s desc r ip ­
t i o n n o r h i s e x s i c c a t u m F u n g . R h e n . 893 , w h i c h is c i t ed as a u t h e n t i c , ag ree 
w i t h T o d e ' s d e s c r i p t i o n or figures of Sphaeria (Nectria) cucurbitula. U n f o r t u ­
n a t e l y , i t is F u c k e l ' s c o n c e p t of t h e species t h a t h a s b e e n genera l ly a d o p t e d i n 
E u r o p e . As t h i s c a n n o t b e a c c e p t e d , F u c k e l ' s col lec t ion is r e n a m e d Nectria 
fuckeliana, p . 56 . 

T h e r e l a t i o n s h i p b e t w e e n t h e pe r i t hec i a a n d p y c n i d i a w a s first d e m o n s t r a t e d 
b y Brefe ld a n d T a v e l (1891) w h e n t h e p y c n i d i a d e v e l o p e d i n ascospore i so la t ions 
of t h e Scoleconectria. 

D E S C R I P T I O N 

T h e pe r i t hec i a a r e c r o w d e d o n a n e r u m p e n t s t r o m a t h a t a r i ses i n t h e c o r t e x 
a n d r u p t u r e s t h e ove r ly ing p e r i d e r m . T h i s s t r o m a is p s e u d o p a r e n c h y m a t o u s 
a n d f o r m e d of h o m o g e n e o u s t h i n - w a l l e d cells 1 0 - 1 8 x 8-10/x. 

P e r i t h e c i a a r e g lobose t o p o m i f o r m w i t h a r a t h e r r o u g h wal l t h a t m a y b e 



c o v e r e d w i t h a g r e e n fur furaceous scurf. T h e y m e a s u r e 2 5 0 - 4 0 0 /x i n d i a m e t e r 
a n d o n d r y i n g s h o w a c u p u l a t e col lapse . I n sec t ion , t h e wal l is 7 0 - 8 0 /x t h i c k , 
a n d , a p a r t f rom t h e 3—4 l aye r s of v e r y t h i n - w a l l e d cells l in ing t h e p e r i t h e c i a l 
c a v i t y , n o m a r k e d d i f fe ren t ia t ion i n t o l aye r s is p r e s e n t . T h e o u t e r wa l l is f o r m e d 
of g lobose cells 9 - 1 1 / / i n d i a m e t e r i n t e r s p e r s e d w i t h h e x a g o n a l cells 1 0 - 1 4 x 
5 - 9 /x. T h e s e g r a d u a l l y m e r g e i n t o t h e m o r e e l o n g a t e cells of t h e i n n e r l a y e r s 
w h i c h m e a s u r e 8 - 1 4 X 3^4 /x. 

F I G . 3. Scoleconectria cucurbitula. A, asci wi th ascospores and ascoconidia; B , ascospores; C , 
aseospore forming ascoconidia; D , conidia and conidiophores from y o u n g culture. 

T h e asci a r e cy l indr ica l t o c l a v a t e w i t h a r o u n d e d a p e x a n d m e a s u r e 6 0 - 7 5 X 
7 - 9 /x w i t h u p t o four a s c o s p o r e s ; w h e n full of a scocon id ia t h e asci inc rease t o 
7 5 - 9 5 X 8-10 /x . 

T h e ascospores a r e h y a l i n e , n a r r o w l y c l ava t e , a n d t a p e r i n g t o w a r d s t h e b a s e . 
T h e y h a v e 1 4 - 1 8 i r r egu la r t r a n s v e r s e s e p t a a n d m e a s u r e 3 6 - 5 5 X 2-5-3-5 /x. 
Ascospores a r e n o t d i s cha rged d i rec t ly , b u t p r o d u c e ascocon id ia f rom sma l l 
t e r m i n a l p o r e s whi l s t sti l l w i t h i n t h e a scus , u n t i l t h e who le l u m e n of t h e a s c u s 
is filled a n d t h e ascospores d i s i n t eg ra t e . T h e ascoconid ia a r e h y a l i n e , a l l an to id , 
a n d 3^=-5 X 1 /x. 

Scoleconectria cucurbitula h a s a Zythiostroma p y c n i d i a l s t a t e . T h e s e p y c n i d i a 
occur i n a s imi la r pos i t i on t o a n d gene ra l ly before t h e p e r i t h e c i a a n d a r e o f t en 
a s soc ia t ed w i t h t h e l a t t e r in t h e ea r ly s t ages of p e r i t h e c i a l d e v e l o p m e n t . 
P y c n i d i a m a y also occur o n b a r e wood , i n wh ich case t h e r e is n o a p p r e c i a b l e 
s t r o m a f o r m a t i o n be low. T h e y r e s e m b l e t h e pe r i t hec i a i n colour , b u t h a v e a 
m o r e i r r egu la r g lobose s h a p e , a l a rge r ost iole , a n d m e a s u r e 2 5 0 - 4 0 0 /x i n d i a m e t e r 
w i t h a wa l l 3 0 - 4 3 /x t h i c k . T h e wal l cells a r e g lobose t o e l o n g a t e d w i t h a w i d e 
v a r i a t i o n i n size. W h e n e l o n g a t e d t h e y m e a s u r e 6 - 1 9 x 8 / i , a n d w h e n g lobose 
6 - 8 / x i n d i a m e t e r . T h e i n n e r wa l l shows convo lu t i ons t h a t i nc rea se t h e i n n e r 
sur face a rea , t h e who le of w h i c h is cove red b y p h i a l i d e s ; t h e s e a r e 6 - 8 X 2 /x a t 
t h e b a s e a n d n a r r o w i n g t o w a r d s t h e a p e x . Conid ia p r o d u c e d f rom t h e s e fill t h e 
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l u m e n of t h e p y c n i d i u m a n d a r e h y a l i n e , ye l low t o o r a n g e i n m a s s , a l l an to id , 

a n d 4 - 6 X 1 /x. 

C U L T U R E S 

T h e in i t i a l m y c e l i u m is spa r se , h y a l i n e , w i t h h y p h a e 1-5/x w i d e ; h o w e v e r , 
t h i c k e r h y p h a e 2 - 3 it w i d e soon deve lop . S h o r t l a t e r a l ph ia l ides f o r m on t h e s e 
h y p h a e i n 2 - 3 d a y s o n 2 p e r cen t , m a l t or p o t a t o d e x t r o s e a g a r a t 22° C. T h e s e 
ph ia l ides r e s e m b l e s h o r t pegs a n d a r e 2 - 3 // w i d e a t t h e b a s e . T h e masse s of 
conid ia f o r m e d f rom t h e s e g ive t h e y o u n g co lony a s l imy a p p e a r a n c e , t h e conid ia 
a r e o r a n g e i n m a s s , cy l indr ica l t o a l l an to id , 3 - 8 X 1 - 1 - 5 /x. N o m a r k e d discolora­
t i o n of t h e a g a r occurs . 

I n 2 - 3 w e e k s t h e superficial h y p h a e fo rm w h i t e floccose p u s t u l e s a n d be low 
t h e s e loose p s e u d o p a r e n c h y m a t i c s t r o m a t a deve lop . P y c n i d i a beg in t o fo rm o n 
t h e surface of t h e s e i n 5 - 7 weeks , t h e y a r e i r r egu l a r l y g lobose w i t h a c o n v o l u t e d 
i n n e r wal l . T h e wal l is 2 6 - 3 5 x 6 t h i c k a n d f o r m e d of 5 - 6 l aye r s of cells. I n t h e 
o u t e r l a y e r s t h e cells a r e g lobose 12 -16 X 6 - 8 xt. T h e i n n e r l aye r s h a v e p rogres ­
s ive ly smal le r cells u n t i l t h o s e g iv ing r ise t o t h e ph ia l ides a r e 3 - 4 X 2 -3 / x . 
P h i a l i d e s d e v e l o p d i r e c t l y f rom t h e s e i n n e r cells or occur as t e r m i n a t i o n s t o 
s h o r t - b r a n c h e d con id iophores . T h e y a r e n a r r o w l y s u b u l a t e , dense ly c r o w d e d 
ove r t h e i n n e r wa l l of t h e p y c n i d i u m , a n d m e a s u r e 8 -14 X 1 - 2 /x a t t h e b a s e a n d 
1 [x. a t t h e a p e x . P y c n o s p o r e s a r e h y a l i n e b u t o r a n g e i n m a s s , cy l indr ica l t o 
a l l an to id , 3 - 4 x l - l - 5 x t . 

Conid iophores m a y also fo rm o n t h e sur face of t h e s t r o m a w h e r e t h i s is n o t 
cove red b y t h e f o r m a t i o n of p y c n i d i a . 

S P E C I M E N S E X A M I N E D 

OpMonectria cylindrospora fo lder H e r b . R . B . G . K e w 

O n Abies balsamea, N e w B r u n s w i c k , C a n a d a , J . E . , D e c . 1930. 

OpMonectria scolecospora fo lder H e r b . R . B . G . K e w 

O n Pinus strobus, Newfield, N e w J e r s e y , J . B . El l i s , 1886. O t t o J a a p , F u n g i 

select i exs icca t i , N o . 54 (1904). 

CMlonectria cucurbitula folder H e r b . R . B . G . K e w 

J . B . El l i s , F u n g i of N e w J e r s e y , U . S . A . N o . 3083 , s u b . Nectria cucurbitula. 

R a b e n h o r s t , F u n g i E u r o p a e i N o . 923 (1866), s u b . N. rosellinii Cares t . 

Nectria cucurbitula folders H e r b . R . B . G . K e w 

El l is & E v e r h a r t , N o r t h A m e r . F u n g i , N o . 1551 (1886), Nectria cucurbitula. 
Fr i e s , Scler. Suee . N o . 263 (1822), S.[phaeria] cucurbitula T o d e (2 p a r t s ) , e x 
H e r b . B e r k . 4688 Sph. cucurbitula, N . J e r s e y . K l o t z s c h , H e r b . Myco l . 248 , 
N. cucurbitula. J . W . El l i s , N. cucurbitula, T o d e , B r i d s t o n , G .B . , 1 9 1 1 . 
Scoleconectria scolecospora folders H e r b . N e w Y o r k B o t a n i c a l G a r d e n , U . S . A . 

El l i s & E v e r h a r t , N o r t h A m e r i c a n F u n g i , N o . 1551 (1886), s u b . Nectria cucurbi­
tula. C. F . B a k e r , Pacif ic S lope F u n g i , N o . 68 , OpMonectria scolecospora; E l l i s 
& E v e r h a r t , F u n g i C o l u m b i a n i con t . C. L . S h e a r N o . 1433 , CMlonectria cucur­
bitula (Tode) Sacc . O n Pinus, D u r h a m , N . Caro l ina d e t . F . J . S e a v e r 1 9 3 7 ; 
Beave rk i l l , N e w Y o r k , A u g . 1938, conf i rmed F . J . Seave r . 



Scoleconectria cucurbitula folder H e r b . I . M . I . 

O n Firms strobus, B a g s h o t , S u r r e y , J . W . M u n r o e , F e b . 24 (18528). O n P. 
sylvestris, W i s h a n g e r , n r . Chu r t . , S u r r e y , S. B a t k o , Apr i l 5 5 (59874). O n P. 
strobus, E x s . F u n g i C o l u m b i a n i 4770 (18533) Scoleconectria scolecospora (Bref . ) 
Seav . , O n t . , C a n a d a , J . D e a r n e s s . 

Conidial 

O n Pinus nigra. P e t r a k , M y c o t h e c a genera l i s , 2100, Zythiostroma pinastri 
(Kars t . ) H o h n e l (33503). O n P . sylvestris, n r . C a m b r i d g e , J . R i s h b e t h , A u g . 56 
(63519). O n Pinus s p . n r . B r a n d o n , Sussex , J . R i s h b e t h , J a n . 57 (68124a) . 
H e r b . I . M . I . E x H e r b . E h r l i c h 

O n Abies balsamea. A l m a , N . B . , C a n a d a , J . E . , S e p t . 30 (52267) ; B e a r I s l a n d , 
O n t a r i o , G. D . D a r k e r , J u n e 26 (52276) ; G a g e t o w n , N . B . , C a n a d a , R . E . B a l c h , 
N o v . 34 (52277) ; on A. grandis, n r . Corval l i s , Oregon , N . L . Good ing , D e c . 2 9 
(52281) ; o n Pinus strobus, N e w H a m p s h i r e , U .S .A . , A . G. K e v o r k i a n , S e p t . 32 
(52269) ; o n P. sylvestris, W i n d s o r P a r k , B e r k s . , J . E . , A p r i l 35 (18527). 

T H Y R O N E C T R I A A N D P L E O N E C T R I A 

B r i t i s h a u t h o r s h a v e u s e d t h e n a m e Pleonectria i n c o n n e x i o n w i t h t h e t w o 
d o u b t f u l l y B r i t i s h species wh ich h a v e m u r i f o r m ascospores . T h e s e axe Pleonectria 
berolinensis a n d P. lamyi. 

Seeler (1940), i n h i s m o n o g r a p h i c s t u d y of t h e genus Thyronectria, fo l lowed 
S e a v e r (1909) i n t r e a t i n g Pleonectria a s a s y n o n y m of Thyronectria. T h i s l a t t e r 
genus w a s e r ec t ed b y S a c c a r d o (1875) t o i nc lude all Nectria-\ike species w i t h 
m u r i f o r m ascospores . I n t h e fol lowing y e a r h e spl i t t h e g e n u s , r e t a i n i n g Thyro­
nectria for species w i t h p e r i t h e c i a i m m e r s e d i n a s t r o m a w i t h t h e t y p e species 
T. patavina. T h o s e species w i t h d i sc re te or caesp i tose p e r i t h e c i a s e a t e d o n a 
s t r o m a were p l a c e d i n t h e g e n u s Pleonectria w i t h P. lamyi a s t h e t y p e . S a c c a r d o 
s t a t e d t h a t Pleonectria differed f rom Thyronectria a l m o s t a s Cucurbitaria f rom 
Thyridium. 

S e a v e r (1909) a n d Seeler (1940) f o u n d t h e s t r o m a t i c c h a r a c t e r insufficient 
jus t i f ica t ion for e rec t ing t h e g e n u s Pleonectria, e spec ia l ly as t h e y w e r e a b l e t o 
a s c e r t a i n f r o m t h e S a c c a r d o figures t h a t t h e pe r i t hec i a of Thyronectria patavina 
were n o t i m m e r s e d comple t e ly . I n t h i s p a p e r i t is p r o p o s e d t o u s e t h e g e n u s 
Thyronectria a n d t o cons ider Pleonectria a s a s y n o n y m . 

Fo l lowing Seeler, Thyronectria balsamea is a lso p l a c e d h e r e . Al l t h r e e species 
a r e d o u b t f u l l y Br i t i sh , b u t all h a v e b e e n r e c o r d e d i n E u r o p e a n d f r e q u e n t l y i n 
N o r t h A m e r i c a . 

T h e y al l s h o w a close s im i l a r i t y i n pe r i t hec i a l s t r u c t u r e , a n d al l f o r m asco­
con id ia , a l t h o u g h i n Thyronectria berolinensis t h e y a r e o n l y f o u n d a f te r t h e 
ascospores h a v e b e e n l i b e r a t e d f rom t h e a scus . I n T. lamyi a n d T. balsamea, 
s e c o n d a r y o r m a c r o c o n i d i a a r e f o r m e d i n p y c n i d i a o n a s t r o m a , b u t i n T. bero­
linensis t h e y a r e f o r m e d o n a spo rodoch ia l s t r o m a . I n al l t h r e e t h e y a r e u s u a l l y 
succeeded b y pe r i t hec i a o n t h e s a m e s t r o m a . 

T h y r o n e c t r i a b a l s a m e a (Cooke & P e c k ) Seeler , J. Arnold Arbor., x x i , p . 442 , 
1940. 

Scoleconectria balsamea (Cooke & P e c k ) Seave r , Mycologia, i, p . 200, 1909. 



Nectria balsamea Cooke & P e c k i n Cooke , Grevillea, x i i , p . 8 1 , 1 8 8 4 , e t n o m e n i n 
P e c k , N. York State Mus. Ann. Rept. x x v i , p . 8 1 , 1 8 7 4 . 

Oalonectria balsamea (Cooke & P e c k ) S a c c . Syll. Fung., i x , p . 9 8 6 , 1 8 9 1 . 
Pleonectria pinicola K i r s c h s t e i n , Abh. Bot. Ver. Prov. Brandenburg, x l vh i , p . 5 9 , 

1 9 0 6 . (Tes te E h r l i c h i n l i t t . ) 
OpMonectria cylindrospora (Sollm.) B e r l . & Vogl . v a r . tetraspora W e e s e , Zbl. 

Bakt., 2 A b t . xli i , p . 5 9 8 a n d 6 0 2 , 1 9 1 4 . [Weese app l ies t h i s n a m e t o Pleo­
nectria pinicola.] 

Pleonectria calonectrioides W o l l e n w . Z. Parasitenk, iii, p . 4 9 3 , 1 9 3 1 . (Tes te 
E h r l i c h i n l i t t . ) 

U n d e r n a t u r a l cond i t ions , p y c n i d i a a r e t h e first obse rvab l e f ruct i f icat ions t o 
d e v e l o p o n t h e h o s t . T h e s e f o r m o n t h e sur face of a s t r o m a w h i c h deve lops i n t h e 
c o r t e x a n d r u p t u r e s t h e ove r ly ing p e r i d e r m . I t h a s a h o m o g e n e o u s p s e u d o -

F I G . 4. Thyronectria balsamea. A, asci wi th ascospores and ascoconidia; B , asco­
spores forming ascoconidia; C , conidia and conidiophores from culture. 

p a r e n c h y m a t i c s t r u c t u r e f o r m e d of e longa t e cells 1 0 - 1 6 X 6 - 9 ti. T h e p y c n i d i a 
a r e g lobose , d e e p r e d i n colour w i t h a d a r k - e d g e d ost iole , a n d m e a s u r e 3 5 0 - 6 0 0 jtt 
i n d i a m e t e r . I n sec t ion , t h e wal l is 2 5 - 3 0 / x t h i c k w i t h 5 - 6 l aye r s of cells. T h e s e 
t e n d t o b e c o m p r e s s e d i n t h e m a t u r e p y c n i d i a b u t o r ig ina l ly m e a s u r e d 7 - 9 X 
5 - 7 tt. T h e i n n e r wal l is especia l ly c o n v o l u t e d i n t h e b a s a l reg ion , a n d t h e who le 
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surface of t h e i n n e r wa l l is covered w i t h h y a l i n e ph i a l i de s 1 0 - 1 6 X 2 it a t t h e 
base . Conid ia a r e h y a l i n e , a l l an to id , 3 - 4 x 1 - 1 •5 it. 

T h e pe r i t hec i a gene ra l ly deve lop r o u n d t h e p y c n i d i a o n t h e s a m e s t r o m a a n d 
a re 2 5 0 - 4 0 0 it i n d i a m e t e r , g lobose , w i t h a r o u g h o u t e r wa l l c o v e r e d w i t h a fur­
furaceous coa t ing , a l t h o u g h t h i s cover ing m a y b e a b s e n t . T h e y u n d e r g o p o m i ­
form t o c u p u l a t e col lapse o n d r y i n g . T h e l a t e r a l wa l l is 5 0 - 6 0 it t h i c k a n d i n t h e 
ea r ly s t ages of d e v e l o p m e n t h a s a h o m o g e n e o u s s t r u c t u r e w i t h t h e cells of t h e 
s t r o m a ; l a t e r i t s hows a g r a d a t i o n f rom t h e o u t e r l a y e r s of t h i c k - w a l l e d g lobose 
cells 8 - 1 0 x 6 - 8 it t o t h e t h i n n e r - w a l l e d a n d m o r e e l o n g a t e cells of t h e i n n e r 
l aye r s w h e r e t h e cells m e a s u r e 9 - 1 2 x 4 - 6 it. E l o n g a t e cells w i t h t h i n wa l l s l i ne 
t h e pe r i t hec i a l c a v i t y a n d t h e s e m e a s u r e 1 2 - 1 8 X 2 - 3 it . 

T h e asci a r e cy l indr ica l t o c l a v a t e w i t h a r o u n d e d a p e x a n d m e a s u r e 7 0 - 1 3 0 X 
8 - 1 0 /x, u s u a l l y w i t h four m o n o s t i c h o u s ascospores . 

T h e ascospores a r e d i c tyospo re s w i t h i r r egu l a r s e p t a t i o n a n d a r e h y a l i n e , 
b r o a d l y fusiform, 1 7 - 2 6 x 4 - 6 it. W h i l s t sti l l w i t h i n t h e a scus t h e y p r o d u c e 
ascoconid ia f rom s h o r t ph ia l ides or p o r e s a t e a c h e n d of t h e spo re . T h e s e a sco­
conid ia a r e h y a l i n e , a l l an to id , 3 - 4 X 1 it, a n d soon fill t h e w h o l e l u m e n of t h e 
ascus , t h e ascospores finally d i s i n t e g r a t i n g . 

W h e n i so l a t ed o n t o m a l t or p o t a t o d e x t r o s e a g a r t h e ascocon id ia g e r m i n a t e 
t o fo rm h y p h a e w h i c h soon p r o d u c e a spa r se a n d s o m e w h a t floccose m y c e l i u m 
over t h e sur face of t h e a g a r . P r o m t h e h y p h a e s h o r t l a t e r a l pegs 2 - 3 it l ong f o r m 
in 5 - 6 d a y s a t 2 2 ° C. i n t h e l i g h t ; t h e s e smal l ph ia l ides fo rm h y a l i n e , a l l a n t o i d 
mic rocon id i a , 4 - 5 X 1 it. T h e superficial h y p h a e soon g ive r i se - to d a r k s t r o m a t i e 
p u s t u l e s 1 - 1 - 5 m m . i n d i a m e t e r . I n 5 - 6 weeks p y c n i d i a b e g i n t o f o r m as loeules 
in t h e s t r o m a a n d n o t a s s e p a r a t e p y c n i d i a . E a c h locule is l i ned b y s h o r t -
b r a n c h e d con id iophores w h i c h t e r m i n a t e i n flask-shaped p h i a l i d e s 6 - 2 0 X 1 - 1 -5 it . 
T h e o n l y a g a r d i sco lo ra t ion is a s l igh t ye l low t i n g e i n t h e y o u n g cu l tu re s a n d 
a gene ra l d a r k e n i n g w i t h a g e . 

M o s t f r e q u e n t l y r e c o r d e d o n d e a d b a r k of t w i g s a n d b r a n c h e s of Abies bal­
samea, b u t also o n Pinus sylvestris, P. strobus, a n d Psuga canadensis. 

Nectria balsamea folder H e r b . R . B . G . K e w 

Go-type; (ex H e r b . Cooke) Nectria balsamea Cooke & P e c k , o n b a r k of d e a d 
b a l s a m t r e e s (Abies balsamea), N o r t h E l b a , N . Y . , J u l y [ 1 8 7 3 ] . E x H e r b . N e w 
Y o r k B o t . G a r d . , Calonectria balsamea (Cooke & P e c k ) El l is & E v e r h a r t , o n 
Abies balsamea, N o r t h E l b a , N . Y . , C. H . P e c k . 
Thyronectria balsamea folder H e r b . I . M . I . 

O n Abies balsamea, V e r m o n t , U .S .A . , J . E . , A u g . 3 4 ( 5 2 2 6 8 ) ; Clear L a k e , 
D o r s e t , O n t a r i o , M. K . N o b l e s , Oc t . 5 4 ( D A O M 4 4 8 9 4 , I . M . I . 5 8 0 9 1 ) ; loc . c i t . 
O c t . 5 4 ( D A O M 4 4 8 9 7 , I . M . I . 5 8 0 9 2 ) . 

T h y r o n e c t r i a l a m y i (Desm.) Seeler , J. Arnold Arbor., x x i , p . 4 4 9 , 1 9 4 0 . 
Sphaeria lamyi D e s m . , P I . C r y p t . F r . , N o . 3 8 9 , 1 8 3 6 ; Ann. Sci. Nat., 2 , V I , p . 

2 4 6 , 1 8 3 6 . 

C U L T U R E S 
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Nectria lamyi (Desm.) d e N o t . , Sfer. I t a l . , 1, p . 13 -14 , 1863. 
Pleonectria lamyi (Desm.) S a c c , M y c . V e n . E x s . , v i i , N o . 688, 1876. 

I h a v e f o u n d n o a u t h e n t i c B r i t i s h col lect ion of t h i s spec ies ; m o s t B r i t i s h 
r eco rds refer t o a m i s d e t e r m i n a t i o n of Nectria cinnabarina. I n t h e H e r b a r i u m 
of t h e R o y a l B o t a n i c G a r d e n s , K e w , t h e r e a r e s e v e n col lect ions f rom Cook ' s 
H e r b a r i u m . 

D r . M a l c o l m Wi l son , i n l i t t . , s t a t e s t h a t t h e s e a r e p a r t s of a col lect ion of 
c r y p t o g a m i c spec imens g i v e n t o t h e E d i n b u r g h B o t a n i c a l Soc ie ty , i n 1842, b y 
Professor R a b e n h o r s t a n d n o t B r i t i s h . 

P e r i t h e c i a a n d p y c n i d i a s e a t e d o n smal l d i s c re t e s t r o m a t a w h i c h d e v e l o p i n 
t h e c o r t e x a n d r u p t u r e t h e ove r ly ing p e r i d e r m . W h e n t h e p e r i d e r m is loose or 
a b s e n t t h e p y c n i d i a a n d pe r i t hec i a d e v e l o p on a m u c h - r e d u c e d s t r o m a o n t h e 

sur face of t h e c o r t e x . O n l y o n e t o t w o p y c n i d i a d e v e l o p o n each s t r o m a , a n d t h e y 
a r e s imi la r t o t h o s e of Scoleconectria cucurbitula, d e e p r e d w i t h a l a rge d a r k -
e d g e d ost iole a n d a n i r r egu l a r g lobose s h a p e w i t h a s m o o t h w a l l ; t h e y m e a s u r e 
3 5 0 - 4 5 0 /x i n d i a m e t e r . T h e wal l is 3 0 - 4 0 fx t h i c k a n d f o r m e d of g lobose cells 5 -7 ju. 
i n d i a m e t e r . T h e cells of t h e o u t e r 3-4 l aye r s h a v e t h i c k r e d d i s h - b r o w n wal ls 
wh i l s t i n t h e i n n e r l a y e r s t h e cell wa l l s a r e colour less . T h e i n n e r wa l l of t h e 
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F I G . 5. Thyronectria lamyi. A, ascus w i t h primary ascospores; B , ascus with 
ascoconidia; C, ascospore forming ascoconidia. 



p y c n i d i u m is c o n v o l u t e d a n d t h e whole sur face is cove red w i t h s h o r t - b r a n c h e d 
con id iophores t e r m i n a t i n g i n n a r r o w s u b u l a t e ph ia l ides 7-9/ / . l ong a n d 1-1 -5 //. 
a t t h e b a s e . T h e s e ph ia l ides p r o d u c e h y a l i n e , a l l a n t o i d con id ia , 3 - 4 x 1 //• w h i c h 
fill t h e l u m e n of t h e p y c n i d i u m . 

P e r i t h e c i a d e v e l o p r o u n d t h e p y c n i d i u m or o n a d i s t i n c t s t r o m a . T h e y a r e 
globose w i t h a r o u g h , o f ten fur furaceous w a l l w h i c h is b r o w n i s h r e d a n d d a r k e r 
r o u n d t h e os t io l e ; t h e y of ten u n d e r g o a p o m i f o r m col lapse w h e n m a t u r e a n d 
m e a s u r e 3 0 0 - 3 5 0 it i n d i a m e t e r . I n sec t ion , t h e l a t e r a l wa l l is 40 -48 / / , w i d e a n d 
is f o r m e d of g lobose t o ob long cells 8 - 1 0 X 5 -7 //,. T h e o u t e r 3 -6 l aye r s h a v e 
t h i c k e r b r o w n wal ls a n d t h e s e m e r g e i n t o t h e r a t h e r t h i n n e r - w a l l e d cells of t h e 
i n n e r l aye r s . L in ing t h e pe r i thec ia l c a v i t y a r e severa l l a y e r s of e l o n g a t e d t h i n -
w a l l e d cells t h a t b e c o m e c ru shed i n t h e m a t u r e p e r i t h e c i u m . 

T h e asci h a v e a t h i n und i f f e ren t i a t ed a p e x a n d a r e cy l indr ica l t o c l a v a t e w h e n 
y o u n g w i t h 6 - 8 subd i s t i chous p r i m a r y ascospores , t h e y m e a s u r e 7 8 - 8 5 X 1 2 - 1 4 //.. 
As t h e asc i m a t u r e t h e y b e c o m e filled w i t h ascocon id ia a n d en la rge , b e c o m i n g 
m a r k e d l y c l ava t e , a n d m e a s u r e 9 0 - 1 0 0 X 2 2 - 2 4 //. 

T h e ascospores a r e h y a l i n e , o v a l t o ob long , w i t h 5 t r a n s v e r s e a n d 3 - 4 longi­
t u d i n a l s e p t a , t h e y m e a s u r e 1 5 - 2 9 x 5 - 5 - 8 / / . ( 2 0 - 2 x 5 - 7 / / ) . T h e ascospores a r e 
n o t d i s cha rged d i rec t ly , e a c h cell fo rms a sma l l ph i a l i de f rom w h i c h ascocon id ia 
a r e p r o d u c e d . T h e s e a r e h y a l i n e , a l l a n t o i d o r cy l indr ica l , 3 -4-5 X 1 - 1 - 5 p. 
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Pleonectria lamyi folder H e r b . R . B . G . K e w 

D e s m . , P I . C r y p t . P r a n c e , ser. 1, 18, N o . 839 (1836), Sphaeria lamyi i n r a m i s 
Berberidis e m o r t u i s ( co- type i s sued w i t h d iagnos is ) . R a b e n h o r s t , F u n g i E u r o ­
pae i 752 (1865), Nectria lamyi. R e h m , A s c o m y e e t e n 39 (1870), N. lamyi. Sacc . 
M y c o t h e c a V e n e t a 688 (1876), Pleonectria lamyi (Desm.) Sacc . ( co - type m a t e r i a l 
of Pleonectria). 

Thyronectria lamyi folder H e r b . I . M . I . 

O n Berberidis vulgaris, H u n g a r y (V indobon , K r y p t . E x s . 822) Pleonectria 
lamyi (11401) ; N o r t h of W i l c o x L a k e , O n t . , C a n a d a , H . S. J a c k s o n , M a y 32 
(27031). 

T h y r o n e c t r i a b e r o l i n e n s i s (Sacc.) Seave r , Mycologia, 1, p . 205 , 1909. 
Pleonectria berolinensis S a c c a r d o , Michelia, 1, p . 123, 1878. 
Nectria berolinensis (Sacc.) Cooke, Grevillea, x i i , p . 107, 1884. 

T h e i d e n t i t y of t h e fungus t o w h i c h T o d e a p p l i e d t h e n a m e Sphaeria ribis is 
u n c e r t a i n . I n p u b l i s h e d exs i cca t a i t a p p e a r s t o h a v e b e e n a p p l i e d t o Nectria 
cinnabarina a n d Pleonectria berolinensis w i t h e q u a l f r equency . T h e fol lowing 
t a b l e gives some i n d i c a t i o n of t h e u s e of t h e n a m e b y s o m e of t h e myco log i s t s 
w h o p u b l i s h e d exs i cca t a . 

Exsiccata issued as N e c t r i a r ibes with the writer's determination 
P l o w r i g h t , S p h a e r . B r i t . iii. 11 (1878), iV. ribis F r . = N. cinnabarina 
Vize, Microfungi B r i t . i i . 153 (1879), N. ribis F r . = N. cinnabarina 
S y d o w , M y c . G e r m . vi i i . 389 (1905), N. ribis (Tode) O u d . = N. cinnabarina 



R e h m , A s c o m . xi i i . 635b (1885), JV. ribis R a b . = JV. cinnabarina 
R a b e n h . , F u n g . E u r . iii. 247 (1860), JV. ribis (Tode) R a b . = T. berolinensis 
J a c z . , K o m a r o v & T r a n z , F u n g . R o s s . ii. 81 (1895), JV. ribes (Tode) O u d . = 

T. berolinensis 
Griffiths, W . A m e r . F u n g . ii. 195 (1902), JV. ribis (Tode) R a b . = T. berolinensis 
Zah lb r . , M u s . P a l a t . V i n d o b . ix . 820 (1903), JV. ribis (Tode) O u d . = T, bero­

linensis 

I t c a n b e seen f rom t h e t a b l e t h a t Nectria ribis is a ' n o m e n c o n f u s u m ' a n d 
t h e r e is n o jus t i f ica t ion for u s ing t h i s e p i t h e t i n pre fe rence t o berolinensis g i v e n 
t o t h e species b y S a c c a r d o w h e n h e p l a c e d i t i n Pleonectria. 

F u c h s (1913) r e p o r t e d four fo rms of spores i n t h e life h i s t o r y of Thyronectria 
berolinensis, a scospores , a scocon id ia (no t i n ascus) , mic rocon id ia , r e s e m b l i n g 
Tubercularia vulgaris, a n d a Fusarium m a c r o c o n i d i a l s t a t e . T h e l a t t e r w a s d e n i e d 
b y W o l l e n w e b e r (1913) a n d w o u l d i n f ac t b e q u i t e a l ien t o t h i s g r o u p of Nectrias. 

I n m a n y of t h e col lec t ions e x a m i n e d b y m e , h a v i n g m a t u r e pe r i thec i a , t h e 
asci h a d d i s i n t e g r a t e d a n d t h e free ascospores were p r o d u c i n g ascoconid ia i n t h e 
locule of t h e p e r i t h e c i u m . A l t h o u g h I h a v e n o t h a d fresh m a t e r i a l of t h i s species , 
sec t ions of t h e conidia l a n d pe r i t hec i a l s t r o m a t a s h o w t h e l a t t e r t o d e v e l o p 
r o u n d t h e fo rmer on t h e s a m e s t r o m a . T h e conid ia l s t r o m a is a s p o r o d o c h i u m 
a n d al l ied t o Nectria aquifolii a n d JV. coryli. 

D E S C R I P T I O N 

A conid ia l s t r o m a in t h e f o r m of s p o r o d o c h i u m p recedes t h e pe r i t hec i a l f o rma­
t i o n . T h e sporodoch ia l s t r o m a t a a r e 0-6-1 m m . i n d i a m e t e r a n d a r e f o r m e d of 
h o s t a n d fungal t i s sues i n t h e lower l aye r s . T h e u p p e r 8 0 - 1 0 0 it is a l m o s t all 
funga l t i s sue f o r m e d of a p s e u d o p a r e n c h y m a of h o m o g e n e o u s t h i n - w a l l e d cells 
8 -12 tt i n d i a m e t e r . T h e sur face is c o v e r e d w i t h a p a l i s a d e of h y p h a e w h i c h 
a r e 9 0 - 1 2 0 it l ong a n d f o r m e d of u p r i g h t , occas ional ly b r a n c h e d , f i laments 2 - 3 it 
w i d e w h i c h t e r m i n a t e i n a swol len , r o u g h - w a l l e d t i p . T h e i n d i v i d u a l cells a r e 
1 6 - 2 0 it l ong a n d of ten f o r m sma l l l a t e r a l ph ia l ides n e a r t h e t i p s . T h e s e ph ia l ides 
a r e 4 - 7 it l ong a n d 1-5-2 it n e a r t h e b a s e , n a r r o w i n g s l igh t ly t o w a r d s t h e a p e x 
w h e r e t h e l a t e r a l wal l is t h i c k e n e d t o f o r m a collar. T h e conidia p r o d u c e d f rom 
t h e s e ph ia l ides a r e h y a l i n e , cy l indr ica l , a s e p t a t e , a n d m e a s u r e 6 - 9 X 2 -2 -5 / x ; 
t h e y cover t h e s p o r o d o c h i u m w i t h a c r eam-co lou red l a y e r . 

P e r i t h e c i a m a y d e v e l o p r o u n d t h e con id ia l s t r o m a , or o n a s e p a r a t e s t r o m a . 
T h e pe r i t hec i a a r e g lobose t o ovo id b u t of ten m i s s h a p e n b y m u t u a l compress ion . 
T h e o u t e r wa l l is r o u g h , o f ten f issured, r e d t o d e e p b r o w n i s h r e d i n colour a n d 
s l igh t ly d a r k e r r o u n d t h e o s t i o l e ; n o ap ica l pap i l l a is p r e s e n t . T h e y t e n d t o 
u n d e r g o a p o m i f o r m col lapse w h e n d r y , a n d m e a s u r e 300 -375 /x i n d i a m e t e r . I n 
sec t ion t h e wal l is 4 0 - 5 0 / t w i d e a n d f o r m e d of t w o reg ions . A c t u a l l y , t h e o u t e r , 
w h i c h f o r m s t h e g r e a t e r p a r t of t h e w a l l , h a s a n o u t e r r eg ion of 3—4 l aye r s of 
g lobose , b r o w n , a n d a p p a r e n t l y d e a d cells w h i c h m e a s u r e 4 - 6 p i n d i a m e t e r . 
T h e s e m e r g e i n t o t h e l a y e r s of o v a l t o ob long cells w h i c h m e a s u r e 6 -9 X 3 - 5 it. 
T h e fissures of ten vis ible o n t h e su r face of t h e wal l e x t e n d t h r o u g h t h e b r o w n 
cells o n l y . T h e cells of t h e i n n e r r e g i o n l ine t h e pe r i thec ia l c a v i t y , t h e y a r e 
e longa te , h y a l i n e , w i t h v e r y t h i n wa l l s . 

T h e asci a r e cy l indr ica l w i t h a r o u n d e d t h i c k e n e d a p e x b e a r i n g a po re , t h e y 



h a v e e igh t "monost ichous a n d l a t e r ob l ique ly m o n o s t i e h o u s ascospores a n d 
m e a s u r e 9 0 - 1 1 0 x 1 0 - 1 2 / 1 . N o ev idence of ascoeonid ia l f o r m a t i o n i n t h e a scus 
w a s found . 

F I G . 6. Thyronectria berolinensis. A , ascus w i t h ascospores; B , free ascospores 
forming conidia; C , conidia and conidiophores from host . 

T h e ascospores a r e s m o o t h , h y a l i n e , cy l indr ica l , w i t h b l u n t l y r o u n d e d e n d s , 
5 -7 t r a n s v e r s e s ep t a , a n d 1-2 i n c o m p l e t e l o n g i t u d i n a l s e p t a . T h e y b e c o m e s t r a w -
co loured w h e n m a t u r e a n d m e a s u r e 18 -20 X 6 - 8 ix. W h e n t h e ascospores a r e 
r e l eased f rom t h e a scus t h e y b e g i n t o fo rm ascocon id ia f rom sma l l ph i a l i de s o r 
p o r e s i n t h e wal l . T h e s e conid ia a r e a l l a n t o i d t o ova l , h y a l i n e , a s e p t a t e , 2 - 5 -
3 - 5 x 1 / / . 

Pleonectria berolinensis folder H e r b . R . B . G . K e w 

El l is , N . A m e r . F u n g . v . 470 (1880) ; R a b e n h . - W i n t e r , F u n g . E u r . x x x v i i . 
3650 (1890) ; Zah lb r . , K r y p t . E x s . i x (Mus. P a l a t . V indob . ) 820 (1903) ; S y d o w , 
M y c . G e r m . xv i i . 896 (1910) ; ib id . xx i i . 1593 (1921) ; P e t r a k , F u n g i P o l o n . E x s . 
x x . 500 (1920) ; F u n g i A l b a n . e t B o s n , E x s . vi i . 157 (1921) ; M y c . C a r p a t . x i . 
257 (after 1921) ; F a r l o w H e r b . , H a r v a r d U n i v . , Re l i q . F a r l . 1, 7 4 (1922). 
Nectria ribis folder H e r b . R . B . G - K e w 

R e h m , A s c o m y c e t e n 634 (1882), Pleonectria ribis — T. berolinensis. 

S P E C I M E N S E X A M I N E D 



Nectria berolinensis folder H e r b . B . M . N a t . H i s t . 

S y d o w , M y c . M a r c h , xxx i i . 3139 (1891) ; El l is & E v e r h . , E u n g i C o l u m b . 1, 26 
(1893) ; ib id . v i i . 619 (1895) ; V e s t e r g r e n , M i c r o m y c . E a r . Sel . x x x v i i . 925 (1905) ; 
W i l s o n & Seaver , A s c o m . a n d L o w e r F u n g i , h i . 67 (1909). 
Nectria ribis folder H e r b . B . M . N a t . H i s t . 

J a c z e w s k i , K o m a r o v & Tranzsche l , F u n g i R o s s . E x s . 1 1 , 81 (1895) ; Griffiths, 
W . A m e r . F u n g i , 1 1 , 195 (1902). 
Thyronectria berolinensis folder H e r b . I . M . I . 

O n R i b e s , K u l m , U .S .A . , F . B r e n c k l e ( F u n g . D a k o t e n s e s 125), J u l y 09 (18460) ; 
N y l a n d G r o v e , L a m o u r e C o u n t y , U .S .A . , F . B r e n c k l e ( F u n g . D a k o t e n s e s 239) , 
M a y 13 (18461) ; W i n n i p e g , M a n . , C a n a d a , G. R . B i s b y , M a y 22 (31211) ; T a m s e l , 
G e r m a n y , P . Vogel (F lora de r M a r k . ) , N o v . 26 (31210) ; S t e r n b e r g , A u s t r i a , 
J . P i s k o r ( P e t r a k , M y c . gen . 1861), N o v . 30 (33338) ; B r a n t Co., On t . , C a n a d a , 
R . F . Ca in , M a r . 32 (27030) ; Vidsmuif r . , L a t v i a , K . S t a r e s , J a n . 34 (31212) ; 
W i n n i p e g , M a n . , G. R . B i s b y & B . B r o w n , J u n e 35 (26917). 

T H E C I N N A B A R I N A G R O U P 

T h i s g r o u p is r e p r e s e n t e d i n B r i t a i n b y t h e following s p e c i e s : Nectria cinna­
barina, N. aurantiaca, a n d N. ralfsii. 

T h e pe r i t hec i a fo rm o n a we l l -deve loped s t r o m a e i t he r a l one or g r o u p e d r o u n d 
t h e conid ia l f ruct i f icat ion, t h e y a r e r o u g h - w a l l e d t o w a r t e d a n d i n sec t ion t h e 
wal l is seen t o b e f o r m e d of g lobose cells loosely a t t a c h e d i n t h e o u t e r l a y e r s . 
T h e s e ceUs fo rm t h e w a r t s or g ive t h e p o w d e r y a p p e a r a n c e t o t h e wal l . 

Asc i a r e c l a v a t e w i t h a n und i f f e r en t i a t ed a p e x a n d ob l ique ly m o n o s t i c h o u s 
t o d i s t i chous ascospores w h i c h m a y b e v a r i a b l e i n s h a p e a n d size w i t h i n a s ingle 
a scus . 

T h e conid ia l s t r o m a is p r i m a r i l y spo rodoch ia l b u t i n Nectria aurantiaca i t is 
a s y n n e m a . 

T h e conid ia a r e t y p i c a l l y h y a l i n e , ova l t o cy l indr ica l a n d a s e p t a t e . N. ralfsii 
is a t y p i c a l i n h a v i n g d a r k , l e m o n - s h a p e d conid ia . 

Cu l tu r e s s h o w l i t t l e a g a r d i sco lo ra t ion , spa r se w h i t e ae r ia l m y c e l i u m , a n d 
p u s t u l e s of h y p h a e fo rming s c a t t e r e d spo rodoch ia or s y n n e m a t a . 

I n T u l a s n e ' s (1865) d iagnos is of t h e g e n u s Sphaerostilbe t h e o n l y d i s t i n c t i o n 
t h a t is m a d e b e t w e e n i t a n d t h e g e n u s Nectria is t h e m e t h o d of conid ia l f o r m a ­
t i o n . A p a r t f rom t h e close s imi l a r i t y b e t w e e n t h e pe r i thec ia l s t r u c t u r e a n d 
a p p e a r a n c e of Nectria cinnabarina a n d N. aurantiaca t h e r e is a s t r u c t u r a l 
s im i l a r i t y of t h e con id iophores a n d conid ia . I n fac t t h e o n l y d i s t i n c t i o n is t h e 
s t a l k e d Stilbum-like con id iophores of t h e l a t t e r . T h a t t h i s c h a r a c t e r is n o t of 
gener ic v a l u e is e v i d e n t f rom a n e x a m i n a t i o n of t h e ea r ly conidia l f ruct i f icat ions 
of Sphaerostilbe aurantiaca, t h e s e a r e w i t h o u t a s t a l k a n d s h o u l d the re fo re b e 
a s s igned t o t h e g e n u s Tubercularia a n d n o t Stilbum or Stilbella. 

T h e t e n d e n c y t o fo rm a s h o r t s y n n e m a is a lso f o u n d i n Nectria cinnabarina 
a n d t h e v a r i e t y N. cinnabarina v a r . dendroidea W o l l e n w e b e r (1926) w a s b a s e d 
o n t h i s cha r ac t e r . 

Nectria ralfsii is u n u s u a l a m o n g s t B r i t i s h n e c t r i a s i n h a v i n g d a r k l e m o n -
s h a p e d conidia , b u t i t is c lear ly al l ied t o t h e o t h e r t w o species i n i t s m e t h o d of 
conidia l f o r m a t i o n a n d i n t h e s t r u c t u r e of t h e p e r i t h e c i u m . 



K E Y T O S P E C I E S 

Perithecia yel low, following or associated w i t h a Myrothecium conidial s tate N. ralfsii 
Perithecia red, following or associated w i t h a 'Tubercularia or S t i lbum' 

conidial s tate 
Ascospores 16-3 X 5-9 p . . . . . . . . . N. cinnabarina 
Ascospores 21-5 X 7 - 5 / i ^ / . . . . . . . . N.aurantiaca 

N e c t r i a c i n n a b a r i n a (Tode ex F r . ) F r i e s , S u m m a Veg . S c a n d . , i i , p . 388 , 1849. 
Sphaeria cinnabarina T o d e , F u n g . Meckl . , ii , p p . 9 - 1 0 , 1 7 9 1 . E x F r i e s , S y s t . 

Mycol . , ii , p . 412 , 1823. 
Gucurbitaria cinnabarina (Tode ex F r . ) Grev . , Sco t . C r y p t . F L , iii, p . 1 3 5 , 1 8 2 5 . 
Nectria russellii B e r k . & C u r t . a p u d . B e r k . , Grevillea, i v , p . 4 5 , 1875. 
Nectria qffuscata B e r k . & C u r t , a p u d B e r k . , Grevillea, i v , p . 4 5 , 1875. 
Nectria nigrescens Cooke, Grevillea, vi i , p . 50 , 1878. 
Nectria fusco-purpurea Wakef . , Kew Bull., p . 232 , 1918. 
Sphaeria decolorant P e r s . , S y n . M e t h . F u n g . , p . 49 , 1 8 0 1 . F r i e s , S y s t . Mycol . , 

i i , p . 412 , 1823 . 
Tubercularia vulgaris T o d e ex F r i e s , S y s t . Mycol . , iii, p . 464 , 1832. 

F e w of t h e e a r l y mic rofung i a r e m o r e s o u n d l y e s t ab l i shed , b y t h e or ig ina l 
f igure a n d desc r ip t ion , t h a n Nectria cinnabarina. 

T o d e (1791) desc r ibed i t as a s imple Sphaeria w i t h o v a l , g r a n u l a r , a n d a p i c a l l y 
dep res sed pe r i t hec i a s u r r o u n d i n g Tremella purpurea L . , o u r Tubercularia vul­
garis. T h i s de sc r ip t i on w a s s u p p o r t e d b y four f igures. 

F r i e s (1823) t o o k u p t h e n a m e Sphaeria cinnabarina w i t h t h e fol lowing 
d i a g n o s i s : 

G r o u p . C a e s p i t o s a e : Sphaeria cinnabarina, caesp i tosa , pe r i thec i i s globosis 
co r ruga t i s c innaba r in i s d e c o l o r a n t i b u s , ost iolo pap i l l ae fo rmi . 

H . A . J o r g e n s e n (1952) p u b l i s h e d a m o n o g r a p h o n Nectria cinnabarina i n 
w h i c h b o t h t h e t a x o n o m i c a n d p a t h o g e n i c a spec t s a r e d e a l t w i t h e x h a u s t i v e l y ; 
ev idence is g i v e n s u p p o r t i n g t h e v i ew t h a t t h i s species is a f a c u l t a t i v e p a r a s i t e 
a n d s a p r o p h y t e . H e f o u n d n o c u l t u r a l or morpho log i ca l v a r i a t i o n s b e t w e e n h i s 
different i so la tes of t h e fungus f rom different h o s t s e x c e p t t h o s e f rom Bibes. 
T h e f u n g u s r e semb l ing N. cinnabarina o n Bibes h a s b e e n ca l led N. ribis. 
J o r g e n s e n cons iders i t as a v a r i e t y of N. cinnabarina b e c a u s e of t h e s o m e w h a t 
l a rge r a v e r a g e size of t h e ascospores a n d con id ia a n d i t s h i g h e r g r o w t h - i n t e n s i t y 
i n c u l t u r e . I n a n y case N. ribis (Tode ex F r . ) R a b . is a ' n o m e n c o n f u s u m ' (see 
p . 24) . 

M y i so la t ions f rom different h o s t s s u p p o r t J o r g e n s e n ' s f inding. T h e s e i so la t ions 
w e r e chosen f rom t h e a b u n d a n t m a t e r i a l a v a i l a b l e b e c a u s e t h e y s h o w e d s o m e 
v a r i a t i o n f rom n o r m a l i n t h e i r a p p e a r a n c e . T h e y f o r m e d i d e n t i c a l c u l t u r e s a n d 
n o c o n s t a n t morpho log i ca l difference w a s o b s e r v e d t h a t w o u l d jus t i fy t h e i r 
s e p a r a t i o n as va r i e t i e s . U n f o r t u n a t e l y , I h a v e h a d n o fresh m a t e r i a l f rom Bibes, 
b u t col lect ions o n t h i s h o s t e x a m i n e d b y m e t h a t h a v e b e e n d i sposed i n h e r b a r i a 
a s Nectria ribis a n d N. cinnabarina o n Bibes s h o w a close r e l a t i o n s h i p t o e a c h 
o t h e r a n d t o N. cinnabarina o n o t h e r h o s t s . 

Nectria cinnabarina h a s a w i d e h o s t r a n g e , a n d t h e superf icial a p p e a r a n c e of 
t h e p e r i t h e c i a is of ten r e l a t e d t o t h e cond i t ions u n d e r w h i c h t h e y deve loped . 



D E S C R I P T I O N 

U s u a l l y t h e first i n d i c a t i o n of t h e p re sence of Nectria cinnabarina is t h e p r o ­
t r u s i o n of s c a t t e r e d d i sc re te s t r o m a t a t h r o u g h t h e p e r i d e r m of t h e h o s t . T h e s e 
a r e 3 5 0 - 5 0 0 /x i n d i a m e t e r a n d o r a n g e t o o r ange - r ed i n colour . P h i a l i d e s a r i se 
j u s t be low t h e sur face of t h e s t r o m a a n d t h e ove r ly ing t i s sue is sp l i t a n d folds 

P I G . 7. Nectria cinnabarina. A , mature asci and ascospores, one ascospore 
germinat ing; B , conidia and conidiophores from h o s t ; C, conidia and conidio­

phores from culture. 

b a c k . T h i s t i s sue p r o b a b l y a c t s as a p r o t e c t i v e cover ing a s t h e s t r o m a forces 
i t s w a y t h r o u g h t h e p e r i d e r m . T h e ph ia l ides a r e f o r m e d l a t e r a l l y or a s t e r m i ­
n a t i o n s t o s h o r t - b r a n c h e d h y p h a e w h i c h ar i se f rom t h e p s e u d o p a r e n c h y m a t i e 
s t r o m a . T h e y a r e s u b u l a t e 2 0 - 3 0 jx l ong a n d 2 - 3 - 5 / x a t t h e b a s e a n d b e c o m e 
s o m e w h a t n a r r o w e r t o w a r d s t h e a p e x w h e r e t h e l a t e r a l wal l is t h i c k e n e d t o 
fo rm a col lar . Masses of cy l indr ica l t o ova l conid ia 5 - 7 X 2 - 3 /x a r e f o r m e d f rom 
t h e ph i a l i de s a n d t h e s e cover t h e t o p of t h e spo rodoch ia w i t h a c r e a m , a n d l a t e r 
cora l -coloured , l a y e r of conid ia . 

P e r i t h e c i a f r e q u e n t l y fo rm r o u n d t h e edge of t h e conid ia l s t r o m a or m a y 
d e v e l o p on a s e p a r a t e s t r o m a in g r o u p s of 1 - 1 5 . T h e y a r e g lobose w i t h a p o m i ­
fo rm col lapse a n d a r o u g h c r u s t a c e o u s o u t e r wal l , r e d t o b raz i l r e d i n colour , 
a n d a t t i m e s a p p e a r t o b e d u s t e d w i t h a w h i t e p o w d e r ; t h i s a p p e a r a n c e is c a u s e d 
b y t h e d i s i n t e g r a t i o n a n d s e p a r a t i o n of t h e d e a d cells of t h e o u t e r wa l l . I n 
sec t ion t h e wal l is 5 0 - 6 0 ti t h i c k a n d f o r m e d of t w o reg ions . T h e o u t e r r eg ion 
shows cons iderab le v a r i a t i o n i n t h e size of cells, t h e s e a r e g lobose 1 0 - 1 6 tt i n 
d i a m e t e r or ob long 1 2 - 2 4 x 8 - 1 0 /x i n t h e o u t e r l a y e r s , b u t t h e i n n e r l aye r s a r e 
a m i x t u r e of t h e s e l a rge cells a n d smal le r g lobose cells 4 - 8 /x i n d i a m e t e r . T h e 



i n n e r r eg ion is 1 0 - 1 2 it w ide a n d f o r m e d of v e r y t h i n - w a l l e d e l o n g a t e cells w h i c h 
a r e c ru shed i n t h e m a t u r e p e r i t h e c i u m . 

T h e asci a r e cy l indr ica l w i t h a t h i n r o u n d e d a p e x ; l a t e r t h e y m a y b e c o m e m o r e 
c l a v a t e as t h e ascospores b e c o m e subd i s t i chous . T h e y m e a s u r e 6 0 - 9 0 X 9 -14 / x . 

T h e ascospores of ten s h o w a v a r i a t i o n i n size w i t h i n a s ingle a scus , t h e y a r e 
cy l indr ica l t o ell ipsoid, h y a l i n e , a n d s l igh t ly c o n s t r i c t e d a t t h e c e n t r a l s e p t u m . 
T h e y m e a s u r e 1 2 - 2 0 x 4 - 5 - 6 - 5 (16-3 X 5-9) jx. 

Ascospores g e r m i n a t e r e a d i l y p r o d u c i n g o n e or m o r e h y p h a e f rom e a c h cell, 
conid ia m a y d e v e l o p f rom l a t e r a l po re s , or p o o r l y d e v e l o p e d ph ia l ides , o n t h e s e 
h y p h a e i n 24 h o u r s . T h e s e con id ia a r e h y a l i n e , cy l ind r ida l 4 - 7 X 2 -2 -5 it . T h e 
sur face of t h e a g a r is cove red w i t h a w h i t e c o t t o n y m y e e H u m i n a b o u t 4 w e e k s 
a n d agg rega t ions of h y p h a e fo rm s t r o m a t i c in i t i a l s . No d i sco lo ra t ion of t h e a g a r 
o c c u r r e d e x c e p t d a r k e n i n g a s t h e a g a r d r i e d o u t . T h e s e w h i t e s t r o m a t i c p u s t u l e s 
f o r m spo rodoch ia covered w i t h ph ia l ides as o n t h e h o s t b u t t h e s t r u c t u r e is 
loose, w h i t e , a n d m o r e c o t t o n y i n t e x t u r e . T h e sur face b e c o m e s c o v e r e d w i t h 
h y a l i n e , cy l indr ica l t o fusoid con id ia t h a t m e a s u r e 5 -7 X 2 - 3 /x. 

Nectria cinnabarina folder H e r b . R . B . G . K e w 

Fr i e s , Scler. Suec . 184 (1821), Sphaeria decolorans. F u c k e l , F u n g . R h e n . 978 
(1864), Nectria cinnabarina F r . , 2657 N. cinnabarina T u l . R a b e n h o r s t , F u n g . 
E u r o p a e i 324 (1861), N. cinnabarina (Tode) F r . R e h m , A s c o m y c e t e n 184 (1873), 
N. cinnabarina (Fr . ) T u l . f. obscura. Mik i , 282 (1875) N. cinnabarina (Fr . ) T u l . 
R o u m e g u e r e , F u n g , gallici 982 (1880) a n d 1466 (1881) N. cinnabarina v a r . minor 
a n d N. cinnabarina, 1173 N. tiliae K a r s t (N. cinnabarina f. tiliae). S y d o w , 
M y c o t h e c a Mar . 888 (1884), 909 (1885), a n d 1150 (1886) N. cinnabarina, M y c o ­
t h e c a g e r m a n i c a 80 (1903), N. cinnabarina (Tode) F r . B a x t e r , S t i rpes C r y p t . 
O x o n , 26 (1825), Gucurbitaria cinnabarina G r e v . U . S . D e p t . a g r i c , P a t h . & 
Mycol . 1549 N. cinnabarina (Tode) F r . o n Ribes. 
Nectria fusco-purpurea folder H e r b . R . B . G . K e w 

Nectria fusco-purpurea Wakef . , on p l u m . 
Nectria nigrescens folder H e r b . R . B . G . K e w 

Nectria nigrescens o n Gleditschia, R a v e n e l 2380. 
Nectria offuscata folder H e r b . R . B . G . K e w 

Sph. offuscata B . & C , 2865 Car . Inf. ( H e r b . B e r k . ) . 
Nectria russellii folder H e r b . R . B . G . K e w 

Nectria russellii B e r k . & Cur t . 5447 . 

N e c t r i a a u r a n t i a c a (Tul.) J a c z e w s k i , Opred l i t e l g r i bov , T o m . 1 ( K e y t o F u n g i , 
1 Pe r f ec t fungi) , p . 215 , 1913. 

Sphaerostilbe aurantiaca T u l . , Sel . F u n g . Carp . , 1, p . 131 , 1861 (Groves ' T r a n s l a ­
t i o n ) . 

Nectria aurantiaca (Tul.) Wol l enw. , Angew. Bot., vii i , p . 186, 1926. 
Stilbum aurantiacum B a b i n g t o n ( ' in Abstr. of Linn. Soc. Trans., 1839 ' ) e x B e r k . 

& Br . , Ann. Mag. nat. Hist., ser . 1, v i , p . 432 , 1841 . 

C U L T U R E S 

S P E C I M E N ' S E X A M I N E D 



Stilbella aurantiaca ( B a b i n g t o n ) L i n d a u i n R a b e n h . , K r y p t . F L , 1, ix , p . 298 , 
1908. 

Ditiola tubercularioides L i b e r t i n H e r b . , N o . 470 ( K e w , e x H e r b . H o r t . B o t . 
B r u x e l l e s ; e t R o u m . E x s . 1788). 

Ciliciopodium tubercularioides (L iber t ) S a c c , F u n g . I t a l . de l . t a b . 755 , 1881 . 

All t h e col lect ions of t h i s species e x a m i n e d b y m e h a v e b e e n o n Ulmus. T h e 
jus t i f i ca t ion for m a m t a i n i n g i t i n a d i s t i nc t g e n u s b a s e d p u r e l y o n i t s conid ia l 
s t a t e h a s b e e n r e j e c t e d i n t h e i n t r o d u c t i o n t o t h i s g r o u p . 

D E S C R I P T I O N 

Conid ia fo rm before , a n d of ten d i s t i n c t f rom, t h e pe r i t hec i a , a l t h o u g h t h e 
l a t t e r t y p i c a l l y f o r m r o u n d t h e b a s e of t h e conid ia l f ruct i f ica t ion. A l t h o u g h t h i s 

P I G . 8. Nectria aurantiaca. A, mature ascus and free ascospores; B , conidia and 
conidiophores from h o s t ; C , conidia and conidiophores from culture. 



is u s u a l l y i n t h e fo rm of a s y n n e m a t h e first-formed con id ia a r e o n a spo ro ­
d o c h i u m . T h i s ar i ses i n t h e c o r t e x a n d r u p t u r e s t h e ove r ly ing p e r i d e r m , a n d 
m e a s u r e s 300-500 / x i n d i a m e t e r . S y n n e m a t a a r e f o r m e d i n a s imi la r p o s i t i o n 
b u t t h e c o m p o n e n t h y p h a e e longa t e t o fo rm t h e s t a l k w h i c h b e a r s t h e c h a r a c ­
t e r i s t i c c r eam-co lou red h e a d . T h e s y n n e m a t a a r e e rec t , cy l indr ica l or f l a t t ened , 
t a p e r f rom t h e b a s e t o be low t h e r o u n d e d a p e x , a n d m e a s u r e 1-2 m m . h i g h a n d 
75—125 xi w ide a t t h e b a s e . T h e y a r e b raz i l r e d a t t h e b a s e b u t l i gh t e r a b o v e 
w i t h a c r eam-co lou red h e a d . T h e s t a l k is f o r m e d of pa ra l l e l a n d f r e q u e n t l y 
a n a s t o m o s e d h y p h a e w i t h cells 2 0 - 2 4 x 2 - 3 /x. T h e h y p h a e a r e s h o r t l y b r a n c h e d 
a t t h e a p e x a n d e a c h b r a n c h t e r m i n a t e s i n a s u b u l a t e p h i a l i d e 2 5 - 3 5 it l ong 
a n d 2 - 3 /x a t t h e b a s e . Conid ia p r o d u c e d f rom t h e s e ph i a l i de s a r e h y a l i n e , cyl in­
dr ica l , a s e p t a t e w i t h a t h i c k wal l , a n d m e a s u r e 1 6 x 6 / x (12 -19 X 6 -7 /x). T h e y 
a c c u m u l a t e o n t h e s y n n e m a t o fo rm a c r eam-co lou red h e a d . 

T h e pe r i t hec i a occur i n sma l l g r o u p s o n a n e r u m p e n t s t r o m a or, as s t a t e d , 
r o u n d t h e b a s e of t h e conidia l s t r o m a . T h e y a r e b r i c k r ed , g lobose w i t h a r o u g h 
w a r t e d o u t e r wal l . T h e os t io la r r eg ion is conical , s m o o t h e r , a n d d a r k e r t h a n t h e 
r e s t of t h e wal l . I n sec t ion t h e l a t e r a l wal l is 6 0 - 7 0 it w i d e ; i t m a y b e d i v i d e d 
i n t o t w o reg ions a l t h o u g h t h e s e a r e n o t v e r y d i s t i nc t . T h e o u t e r is f o r m e d of 
l a rge globose cells 10 -12 or o v a l 8 -12 /x, i n t e r s p e r s e d w i t h t h e s e , espec ia l ly i n 
t h e i n n e r l aye r s of t h i s reg ion , a r e sma l l e r g lobose cells 4 - 8 /x i n d i a m e t e r . T h e 
i n n e r r eg ion 20 xi w ide h a s e l o n g a t e d cells 1 0 - 1 6 X 2 - 3 /x, t h e wal l s of t h e s e cells 
b e c o m e g r a d u a l l y t h i n n e r t o w a r d s t h e pe r i t hec i a l c a v i t y a n d t h o s e fo rming t h e 
l in ing t o t h e c a v i t y b e c o m e c ru shed as t h e p e r i t h e c i u m m a t u r e s . 

T h e asci a r e 9 5 - 1 2 5 X 1 6 - 2 2 xt, c l a v a t e w i t h a t h i n r o u n d e d a p e x a n d w i t h e igh t 
ob l ique ly m o n o s t i c h o u s t o d i s t i chous ascospores . 

T h e ascospores a r e el l ipt ical , some inequ i l a t e r a l , s m o o t h , b e c o m i n g p a l e b r o w n 
w i t h a s l igh t cons t r i c t ion a t t h e cen t r a l s e p t u m ; t h e y m e a s u r e 21-5 X 7-5 (17 -26 X 
7 - 9 ) , . . 

C U L T U R E S 

Ascospores g e r m i n a t e t o fo rm a h y p h a l p r i m o r d i u m a t e a c h e n d of t h e spo re 
w h i c h g ives r ise t o a spa r se m y c e l i u m . Conid ia a r e f o r m e d f rom s h o r t l a t e r a l 
ph ia l ides a long t h e h y p h a e i n 3 - 4 d a y s i n l i gh t a t 2 2 ° C. o n b o t h p o t a t o d e x t r o s e 
a n d m a l t aga r . 

I n 7 - 1 0 d a y s p u s t u l e s of b r a n c h e d h y p h a e f o r m s p o r o d o c h i a t h a t a r e c o v e r e d 
w i t h ph ia l ides 2 0 - 2 4 ii long a n d 2 - 2 - 5 / x a t t h e b a s e . Con id ia f o r m e d f rom t h e s e 
a r e h y a l i n e , cyl indr ica l , a s e p t a t e , a n d m e a s u r e 1 2 - 1 9 X 4 - 5 - 6 xi, t h e s e a r e r a t h e r 
n a r r o w e r t h a n t h o s e f o u n d on t h e h o s t a n d h a v e t h i n n e r cell wal l s . N o discolora­
t i o n occurs i n t h e m e d i a . I n o lder cu l tu r e s t h e spo rodoch i a l p r i m o r d i a g r o w 
u p w a r d s a n d fo rm s y n n e m a ; t h e s t a lk s of t h e s e r e m a i n h y a l i n e a n d t h e h y p h a e 
a r e n o t so compres sed as i n t h e s y n n e m a f o u n d o n t h e h o s t . T h e y a r e 1 - 1 - 5 m m . 
l ong a n d 1 0 0 - 1 5 0 /x w i d e a n d t e r m i n a t e i n a g lobose h e a d w h i c h , as o n t h e h o s t , 
b e c o m e s cove red w i t h c r eam-co lou red conid ia . 

M a t u r e cu l tu re s a r e cove red w i t h s p a r s e ae r ia l m y c e l i u m w i t h s y n n e m a t a 
d i spe r sed ove r t h e surface , t h e a g a r b e c o m e s d a r k e r a s i t d r ies o u t b u t t h e r e is 
no p r o n o u n c e d d i sco lora t ion . Conid ia f o r m e d i n c u l t u r e g e r m i n a t e r e a d i l y . 



S P E C I M E N S E X A M I N E D 

Sphaerostilbe aurantiaca fo lder H e r b . R . B . G . K e w 

O n Ulmus, E l m h u r s t , B e r k . 28 , xi i , 1852, e x H e r b . B e r k . 

Ciliciopodium tubercularioides folder H e r b . R . B . G . K e w 

E x H e r b . J a r d . B o t . B r u x e l l e s Ditiola tubercularioides s u r Ulmus, L i b . i n 
H e r b . (& penci l led) Giliciopodium tubercularioides Coll. L i b e r t N o . s u p p l . 470 . 
R o u m e g . F u n g . ga l l . E x s . 1788 (1881), O. tubercularioides (Lib.) Sacc . 

Nectria aurantiaca folder H e r b . I . M . I . 

O n Ulmus, n r . B r i s to l , E . W . M . , Oc t . 29 (50376), t h i s col lec t ion w a s c i t ed b y 
Wol l enw. F u s , A u t o . de l . 7 8 9 ; B lock ley , Glos . , C. G. C. Ches te r s , N o v . 34 
(22785) ; Bra i l es , S. W a r w i c k s . , E . A . E . , N o v . 55 a n d A u g . 56 (62101a a n d 
63581) . 

/ 
N e c t r i a r a l f s i i B e r k . & B r . , Ann. Mag. not. Hist., ser . 2 , xi i i , p . 467 , 1854. 
Nectria daldiniana d e N o t . , Sfer. I t a l . , 1, p . 12, 1863. 
Calonectria verruculosa Niess l a p u d T h i i m . , Eev. Sci. Lift. C o i m b r a , xxv i i , 1 8 7 9 ; 

(in s e p a r a t e p p . 3 1 - 3 2 , N o . 288) . 
Nectria verruculosa (Niessl.) P e n z i g , Michel ia , ii, p . 420 , 1882. 

T h e w r i t e r h a s o n l y o b t a i n e d conid ia l m a t e r i a l of t h i s species a n d t h e s e fai led 
t o g e r m i n a t e . T h e species h a s , h o w e v e r , b e e n g r o w n b y Mr . E . W . M a s o n a n d t h e s e 
cu l tu re s a n d t h e m a t e r i a l f rom w h i c h t h e y w e r e o b t a i n e d a r e d e p o s i t e d i n H e r b . 
I . M . I , u n d e r N o . 1530. A n o t e w r i t t e n b y Mr . M a s o n a n d p u b l i s h e d b y R i l s t o n e 
(1941) is r e p r o d u c e d i n p a r t h e r e . 

Miss Wakefield collected t h e Nectria on t h e Totnes F o r a y of t h e Br i t i sh Mycological 
Society from t h e middle of a pile of cu t brush-wood, a n d I isolated t h e ascospores 
a n d go t t h e conidia in cul ture . T h e y were a b u n d a n t l y present a n d in association wi th 
t h e Nectria per i thecia . I h a d a browse r o u n d he rba r ium specimens wi th t h e following 
r e su l t s ; t h e conidia a re present on au then t i c mate r ia l of N. ralfsii Berk . & B r . ; also 
on au then t i c mate r ia l of i ts synonyms Nectria daldiniana de N o t . ( I ta ly) a n d 
Calonectria verruculosa Niessl (Por tugal) . Niessl saw these conidia, as he described 
t h e per i thec ia ; ' u t v ide tu r paras i t ans in pyreniis stylosporiferis Anthostomel lae . ' 
T h e y also received a n a m e , pa r t l y the i r own, in P o r t u g a l — S p h a e r o p s i s henriquisii 
Thurnen—for I found the per i thecia of N. ralfsii on au then t i c mate r ia l of t h a t so-
called Sphaeropsis. Thi imen was qu i t e mis taken in th ink ing t h a t t h e conidia a re 
borne in t h e pycnidia he descr ibed; t h e y a re no t , a n d t h e fungus canno t possibly 
be classified as a n y sor t of Sphaeropsis. I r ecommend holding t h e fungus as conidial 
Nectria ralfsii; i t is a Medi ter ranean species a n d should be n o t u n c o m m o n in our 
south-western peninsula . I t is n o t host- l imited a n d can p robab ly be found b y t u rn ­
ing over piles of st icks. 

T h e r e is n o r e c o r d of t h e d i s t r i b u t i o n of t h i s species i n B r i t a i n h a v i n g b e e n 
e x t e n d e d s ince t h i s d a t e a n d m y col lect ion w a s f rom t h e Br i s t o l a r ea . 

W e e s e (1918) i n h i s desc r ip t ion of t h i s species c l a imed t h a t t h e a scospore 
m e a s u r e m e n t s g iven b y S a c c a r d o , Syll . F u n g , ii, p . 492 a n d b y W i n t e r , R h a b . 
K r y p t . F I . 1, i i , p . 119, 1887 for N. daldiniana a r e incor rec t . H e c la ims t h a t 
b o t h F u c k e l a n d Bref. & S t a v . d e a l t n o t w i t h N. daldiniana b u t w i t h s o m e f o r m 
of N. ochroleuca. 



D E S C R I P T I O N 

T h e s t r o m a m a y b e d i sc re te o r e l o n g a t e d a l o n g t h e fissures of t h e p e r i d e r m , 
i t ar ises i n t h e c o r t e x a n d r u p t u r e s t h e o v e r l y i n g p e r i d e r m . B a s a l l y i t is f o r m e d 
of loosely a n a s t o m o s e d h y p h a e , b u t t h e e r u m p e n t p a r t is p s e u d o p a r e n c h y m a 
a n d i t is f rom t h i s t h a t t h e con id iophores a n d p e r i t h e c i a d e v e l o p . 

Con id iophores fo rm a s p o r o d o c h i u m o n t h e sur face of t h e y o u n g s t r o m a a n d 
t h i s m a y b e re fe r red t o t h e imper fec t g e n u s Myrothecium. T h e s t a l k of t h e 
con id iophore is 5 - 6 xi w ide a n d b e a r s a p i c a l l y 3 - 4 cells 1 8 - 2 2 x 6 /x. E a c h of 

F I G . 9. Nectria ralfsii. A , ascus and ascospores; B , conidia and 
conidiophores from host . 

t h e s e cells b e a r s 2—4 ap ica l cells a n d t h e s e t e r m i n a t e i n 1-2 ph ia l i des , t h u s t h e 
con id iophores h a v e a c o m p a c t pen ic i l l a te b r a n c h i n g . T h e p h i a l i d e s a r e dol i form 
13 -25 X 4 - 5 xt. Conid ia p r o d u c e d f rom t h e s e a r e l e m o n - s h a p e d , a s e p t a t e , h y a l i n e 
a t first b u t a s t h e y d e v e l o p a t h i c k wal l t h e y b e c o m e g reen i sh i n c o l o u r ; t h e y 
m e a s u r e 11-17 X 6-5-8 /x. 

T h e p e r i t h e c i a d e v e l o p r o u n d t h e edge of t h e conid ia l s t r o m a . T h e y a r e ye l low 
t o o r ange , flattened globose , a n d s h o w a p o m i f o r m t o a l m o s t c u p u l a t e col lapse 
w h e n m a t u r e , t h e sur face a p p e a r s g r a n u l a r or w a r t e d , a n d i n d i a m e t e r t h e y 
m e a s u r e 3 2 0 - 4 0 0 ti. I n sec t ion t h e l a t e r a l wa l l is 7 5 - 8 5 /x w i d e a n d f o r m e d of 
t w o reg ions . T h e o u t e r r eg ion w h i c h occupies t h e g r e a t e r p a r t of t h e wal l i s 
6 0 - 7 0 xi w i d e ; t h e o u t e r 6 - 8 l aye r s of t h i s r eg ion a r e f o r m e d of loose ly a t t a c h e d 
globose cells 8 -11 xi i n d i a m e t e r ; be low a r e 4 - 5 l a y e r s of o v a l cells 8 -12 X 4 - 6 xi. 

T h e i n n e r reg ion is 1 5 - 2 0 xt w ide a n d f o r m e d of e l o n g a t e d t h i n - w a l l e d cells 
t h a t a r e c r u s h e d i n m a t u r e pe r i t hec i a . 

B 8165 c 



T h e asci a r e c l a v a t e , s h o r t l y s t i p i t a t e w i t h a r o u n d e d und i f f e r en t i a t ed a p e x 
a n d e igh t u s u a l l y d i s t i chous ascospores , t h e y m e a s u r e 7 5 - 9 6 X 1 2 - 1 6 it. 

T h e ascospores a r e e l o n g a t e d e l l ip t ical a n d s l igh t ly cons t r i c t ed a t t h e c e n t r a l 
s e p t u m ; t h e y a r e h y a l i n e , s m o o t h - w a l l e d , a n d s o m e w h a t v a r i a b l e i n size i n t h e 
a s c u s ; t h e y m e a s u r e 1 8 - 2 3 X 6 - 8 it. 

C U L T U R E S 

Cul tu r e s o n 2 p e r cen t , m a i z e m e a l a g a r h a v e spa r se , w h i t e ae r ia l m y c e l i u m 
a n d l i t t l e d i sco lo ra t ion of t h e aga r , loose s p o r o d o c h i a a r e s c a t t e r e d over t h e 
sur face a n d t h e s e p r o d u c e m a s s e s of d a r k g r e e n con id ia w h i c h a r e m o r e i r r egu la r 
i n s h a p e t h a n t h o s e f o u n d o n t h e h o s t a n d w i t h o u t such a m a r k e d t h i c k e n i n g 
of t h e w a l l ; t h e y m e a s u r e 1 0 - 1 4 X 7 - 8 it. 

S P E C I M E N S E X A M I N E D 

Nectria ralfsii folder H e r b . R . B . G . K e w 

Nectria ralfsii B . & B r . (S. salmonicolor Be rk . ) Ulex, P e n z a n c e ; Nectria ralfsii 
o n Fagus (all t h r e e p a r t s of t h i s a r e o n Acer a n d t h i s is t h e t y p e coUection) . 
N. peziza, Cornwal l , J . Ra l f s ( B r o o m e in l i t t . ) , J a n . 5 t h 1 8 5 2 ; R a b e n h o r s t , F u n g i 
eu ropae i 2041 (1880), Nectria ralfsii. 
Nectria verruculosa folder H e r b . R . B . G . K e w 

Calonectria verruculosa Niess l on Citri limoni, J . H e n r i q u e s , 1 8 7 8 ; Calo­
nectria verruculosa Niess l on Citrus, P o r t u g a l , E x H e r b . C a t h . d e T h i i m e n , 
M y c o t h e c a un ive r sa l i s 1550 (1880), Calonectria verruculosa N i e s s l ; R o u m e g u e r e , 
F u n g i Gall , e x s 4760 (1889), Nectria verruculosa (Niessl) Penz ig . 
Nectria ralfsii folder H e r b . I . M . I . 

O n Acer, B e r r y P o m e r o y , D e v o n , E . M. Wakef ie ld , S e p t . 35 (1530) ; Cleeve 
C o o m b e , Br i s to l , A . H . S. B r o w n , Sep t . 55 (61054cZ). O n Carmichaelia, L i t t l e 
Ber r i e s I s . , A u c k l a n d , N . Z . , J . M. D ing l ey , D e e . 47 (50401). O n Coprosma, 
M o u m a u k a i Va l ley , A u c k l a n d , N . Z . , J . M. D ing l ey , 54 (70018). O n Edwardsia, 
P i k a , A u c k l a n d , N . Z . , J . M. Ding ley , J a n . 47 (50410) ; W h a n g a r e i , A u c k l a n d , 
N . Z . , J . M. D ing l ey , Oc t . 47 (49992). O n Ulmus, P e r r a n z a b u l o e , Cornwal l , 
F . R i l s t o n e , J a n . 49 (33897). O n Pyrus, P e r r a n z a b u l o e , Cornwal l , F . R i l s t o n e , 
D e c . 38 (33897) (1533). O n Wintera, O t a g o , L o w e r Ho ly fo rd , N . Z . , J . M. Ding ley , 
Mar . 51 (49989). 

T H E O C H R O L E U C A G R O U P 

T h i s g r o u p is r e p r e s e n t e d i n B r i t a i n b y Nectria pallidula a n d p rov i s iona l ly 
b y N. solani a n d N. keithii. 

Nectria ochroleuca was desc r ibed b y Schwe in i t z (1832) a n d n u m b e r e d 144 i n 
h i s col lect ion. U n f o r t u n a t e l y , Schwein i t z of ten i n c l u d e d severa l coUections of 
w h a t h e t o o k t o b e t h e s a m e species u n d e r one n u m b e r a n d the re fo re t h e ' T y p e ' 
m a t e r i a l c a n n o t b e a sce r t a ined . P a r t of t h e m a t e r i a l u n d e r t h i s n u m b e r i n 
Schwein i t z ' s h e r b a r i u m w a s s e n t t o B e r k e l e y b y Cur t i s a f ter Schwe in i t z ' s d e a t h . 
E x a m i n a t i o n of t h i s m a t e r i a l n o w i n H e r b . R . B . G . K e w s h o w s i t t o b e d i s t i n c t 
f rom a n y B r i t i s h species so far col lected. 



T h i s g r o u p fo rms a l a rge a n d i m p o r t a n t sec t ion of t h e t r o p i c a l Nectria s p p . 
T h e B r i t i s h species r e p r e s e n t t h e m e r e fr inge of t h e g r o u p w h i c h h a s n o t b e e n 
sufficiently defined t o fo rm a h o m o g e n e o u s u n i t . T h e species a r e typi f ied b y 
t h e i r s m o o t h t o w a r t e d , ye l low pe r i t hec i a s e a t e d o n a s t r o m a . T h i s is gene ra l l y 
p s e u d o p a r e n c h y m a t o u s b u t is p a r t i a l l y bys so id i n t w o of t h e Br i t i sh species . 
T h e conidia l s t a t e s wh ich be long t o t h e g e n u s Gliocladium c a n o n l y b e d i s t in ­
g u i s h e d f rom each o t h e r b y cr i t ica l e x a m i n a t i o n . 

T w o of t h e t h r e e B r i t i s h col lect ions c i t ed as Nectria ochroleuca a n d i n c l u d e d 
b y P e t c h (1938) were f o u n d t o b e N. pallidula a n d t h e o t h e r w a s N. citrino-
aurantia. P e t c h c i t ed t h e m a s conf i rmed b y E h r l i c h , h o w e v e r , E h r l i c h (in l i t t . 
H e r b . I .M. I . ) w a s a p p a l l e d b y t h e confusion ex i s t ing i n t h i s g r o u p a n d m e r e l y 
h o p e d t o d r a w a t t e n t i o n t o i t . H e d i d n o t cons ider h imse l f c o m p e t e n t t o de t e r ­
m i n e t h e species . I h a v e seen n o B r i t i s h col lect ions of N. ochroleuca. 

P e t c h also i n 1938 c i t ed Nectria heithii a s a s y n o n y m of iV. subquaternata. 
T h i s l a t t e r species w a s desc r ibed b y B e r k e l e y a n d B r o o m e f rom a col lec t ion 
m a d e i n Ceylon b y T h w a i t e s (No. 173). I t h a s s ince p r o v e d t o b e o n e of t h e 
m o s t c o m m o n t r o p i c a l Nectrias b u t i t is q u i t e d i s t i n c t f rom N. keiihii. 

Nectria keiihii a n d N. solani a r e r a r e B r i t i s h species , a n d a r e impe r f ec t l y k n o w n 
f rom t h e few col lect ions o b t a i n e d . T h e pe r i thec ia l a n d conidia l s t a t e s of N. solani 
w e r e desc r ibed b y R e i n k e a n d B e r t h o l d . N o f u r t h e r r e c o r d h a s b e e n f o u n d of 
t h e ascospores h a v i n g been g r o w n . 

K E Y T O S P E C I E S 

1. Perithecia aggregated on a pseudoparenchymatous stroma, ascospores 
1 0 - 1 4 x 3 - 5 - 5 ^ 

1. Perithecia seated on a byssus or scattered 
a. Ascospores 8 -12 x 3-5—5 / /: on Brassica s tems . . . . 
6. Ascospores 10-14 X 3-5-5/x: on pota to tubers . . . . 

y 
N e c t r i a p a l l i d u l a Cooke , Grevillea, xv i i , p . 3 , 1888. 

Mos t of t h e B r i t i s h r eco rds of Nectria ochroleuca h a v e b e e n f o u n d t o b e N. 
pallidula. T h e conidia l s t a t e is s imi lar t o t h a t r e c o r d e d for Nectriopsis aureonitens 
b u t t h i s h a s dense r penic i l la te h e a d s w i t h smal le r ph ia l ides a n d conid ia t h a n 
Nectria pallidula. 

D E S C R I P T I O N 

T h e pe r i t hec i a deve lop i n success ion o n a w e a k l y e r u m p e n t s t r o m a t h a t in­
creases i n size w i t h age . T h i s s t r o m a , wh ich deve lops i n t h e co r t ex a n d r u p t u r e s 
t h e ove r ly ing p e r i d e r m , is f o r m e d a t first as a fascicle of h y p h a e b u t t h e s e fuse 
l a t e r t o fo rm a loose p s e u d o p a r e n c h y m a t o u s s t r o m a . B o t h t h e s t r o m a a n d t h e 
pe r i t hec i a a r e ye l low b u t m a y b e c o m e s t r aw-co lou red w i t h age . T h e p e r i t h e c i a 
a r e g lobose 250 -300 (250-375) xx i n d i a m e t e r w i t h a finely r o u g h e n e d wal l a n d 
a smal l , l i gh t b r o w n , os t io lar pap i l l a . T h e l a t e r a l wal l is 3 5 - 5 0 xx t h i c k a n d 
consis ts of four reg ions . T h e ou t e r , wh ich is c o n t i n u o u s w i t h t h e wal l of t h e 
s t r o m a , is 20 -25 / x t h i c k a n d f o r m e d of g lobose cells 7 - 9 xi i n d i a m e t e r or 
e l o n g a t e d cells 8 -14 x 5 -7 xi. Be low is a r eg ion 8 -12 ix w i d e f o r m e d of a r e t i c u l u m 
of h y p h a e 2 - 3 /x wide wh ich m a y d i s i n t e g r a t e in p a r t s a s t h e p e r i t h e c i u m m a t u r e s . 
T h e t h i r d reg ion is 6 - 9 /x w ide a n d fo rmed of dense ly c o m p a c t e d e longa t e ce l l s ; 

xV. pallidula 

N. heithii 
N. solani 



ap ica l ly t h e s e cells fo rm pa ra l l e l h y p h a e w h i c h g ive r ise t o t h e os t io lar d isc . 
T h e f o u r t h a n d i n n e r r eg ion is f o r m e d of 3 - 4 l a y e r s of v e r y t h i n - w a l l e d cells 
w h i c h b e c o m e compres sed a s t h e asci m a t u r e . 

E I G . 10. Nectria pallidula. A , asci and ascospores; B , conidia a n d conidiophores 
of Gliocladium penicillioides from C.B.S . ; C, conidia and conidiophores of Nectria 

pallidula from culture. 

T h e asci a r e c l a v a t e w i t h a s h o r t s t a l k a n d a r o u n d e d a p e x b e a r i n g a c e n t r a l 
r ing , t h e y m e a s u r e 5 5 - 8 0 X 7 - 1 2 it. I n t h e y o u n g asci t h e a scospores a r e ob l ique ly 
s u b d i s t i c h o u s b u t w h e n m a t u r e t h e ascospores t e n d t o a g g r e g a t e i n t h e u p p e r 
p a r t of t h e a s c u s . 



T h e ascospores a r e b r o a d l y fusoid a n d s l i gh t l y cons t r i c t ed a t t h e s ingle c e n t r a l 
s e p t u m ; w h e n m a t u r e t h e y a r e s l i gh t ly r o u g h e n e d , b e c o m e l i gh t b r o w n , a n d 
m e a s u r e 1 0 - 1 4 x 3 - 5 - 5 / / . 

C U L T U R E S 

T h e ascospores swell before g e r m i n a t i o n a n d t h e n p r o d u c e a h y p h a l p r i -
m o r d i u m f rom each cell of t h e spo re . G r o w t h a t 21° C. w a s d e n s e b u t s low, a f t e r 
21 d a y s i t e x t e n d e d 3 c m . d o w n t h e t u b e a n d b y t h i s t i m e e x t e n s i v e con id ia l 
p r o d u c t i o n w a s occur r ing . T h e aer ia l m y c e l i u m w a s w h i t e , b u t t h e c u l t u r e f r o m 
be low w a s s a l m o n p i n k o n m a i z e m e a l a g a r a n d p i n k i s h b r o w n o n m a l t a g a r . 
A p a r t f rom a d a r k e n i n g w i t h age n o f u r t h e r a g a r d i sco lo ra t ion occu r r ed , t h e 
ae r ia l m y c e l i u m r e m a i n e d floccose, a n d a b u n d a n t con id iophores w e r e f o r m e d 
ove r t h e sur face . N o p e r i t h e c i a d e v e l o p e d e i t he r i n a g a r c u l t u r e s o r i n c u l t u r e s 
o n s ter i l ized e lm tw igs . 

T h e first conidia a r e f o r m e d o n r e l a t i v e l y c o m p l e x con id iophores . T h e s e b e g i n 
t o deve lop af ter 6 - 8 d a y s a s a n u p r i g h t s t i pe f rom t h e superficial h y p h a e w h i c h 
a r e 2 // w ide . T h e s t ipe is 100-180 // l ong a n d b r a n c h e s once or t w i c e a t t h e a p e x . 
T h e s e c o n d a r y b r a n c h e s , wh ich m a y b e t e r m e d m e t u l a e , b e a r 2 - 4 ph i a l i de s a t 
t h e a p e x . T h e s e a r e h y a l i n e o b c l a v a t e , 1 4 - 2 3 ft l ong a n d 2 - 5 - 3 / / a t t h e b a s e , 
t h e y n a r r o w t o w a r d s t h e a p e x w h i c h t e r m i n a t e s i n a collar f o r m e d b y a t h i c k e n ­
i n g of t h e l a t e r a l wal l . Conid ia f o r m e d f rom t h e s e a r e h y a l i n e , ova l , o f ten s o m e ­
w h a t i r regu la r , a n d m e a s u r e 4 - 7 X 2 - 3 //. 

T h i c k e r h y p h a e 2-5-4-5/x w i d e deve lop i n t h e c u l t u r e s a f te r a b o u t 14 d a y s , 
t h e s e a lso p r o d u c e con id iophores wh ich a r e s imi la r t o t h o s e desc r ibed b u t h a v e 
a t h i c k e r s t i pe a n d a m o r e dense ly b r a n c h e d a n d c o m p a c t e d h e a d . T h e con id ia 
p r o d u c e d a r e i nd i s t i ngu i shab le f rom t h o s e of t h e ear l ier con id iophores . 

S P E C I M E N S E X A M I N E D 

Nectria pallidula folder H e r b . R . B . G . K e w 

Nectria pallidula Cke, Carl isle, S e p t . 1885, D r . Car ly le (on Fagus, s c r ips i t 
Cooke) . T y p e col lect ion. O n Fagus, Carl isle, D r . Car ly le 1888. 

Nectria ochroleuca folder H e r b . R . B . G . K e w 

O n W y c h e lm (Ulmus glabra), F o r d e n , Vize , N o . 2 . O n i n d e t . w o o d , Coed 
Coch, O c t . 1880 (Cooke as N. ralfsii). 

Nectria pallidula folder H e r b . B .M. N a t . H i s t . 

O n Fagus, Carlisle, D r . Car ly le (ex H e r b . Massee , p a r t of T y p e coll .) . O n 
broom, N o r t h W o o t t o n , Oct . 34 a n d M a r . 3 5 . 

Nectria ochroleuca folder H e r b . B .M. N a t . H i s t . 

O n r o o t s of h o r s e - c h e s t n u t (Aesculus hippocastanum), B i r m i n g h a m , S e p t . 
1886 as Nectria ochroleuca. 

Nectria pallidula folder H e r b . I . M . I . 

O n Acer, Cleeve C o o m b e , Br i s to l , A . H . S. B r o w n , Sep t . 55 (61054a) a n d J . W . , 
Sep t . 55 (71731). O n Bobinia, Mou l in H u e t , G u e r n s e y , M. B . & J . P . E l l i s , S e p t . 
48 (33709). O n Solanum, W h e a t f e n B r o a d , Norfo lk , E . A . E . , A u g . 46 (6358). 



N e c t r i a k e i t h i i B e r k . & Br . , Ann. Mag. nat. Hist., ser . 4 , xv i i , p . 1 4 4 , 1 8 7 6 . 
Nectria keithii w a s i n c l u d e d b y P e t c h ( 1 9 3 8 ) a s a s y n o n y m of N. subquaternata. 

T h i s species is a c o m m o n t r o p i c a l Nectria b u t I h a v e f o u n d n o B r i t i s h col lec t ions . 
T h e processes s u r r o u n d i n g t h e os t io le of N. keithii w e r e a p p a r e n t l y m i s t a k e n 
for t h e w a r t s f o u n d o n t h e p e r i t h e c i a of N. subquaternata. N. keithii h a s b e e n 
f o u n d tw ice i n B r i t a i n s ince t h e col lec t ion de sc r ibed b y B e r k e l e y a n d B r o o m e . 

T h e v e r y cha rac t e r i s t i c p e r i t h e c i a a r e closely a s soc ia t ed w i t h a Gliocladium 
s t a t e w h i c h is m a r k e d l y different f rom t h e Gliocladium s t a t e of Nectria sub­
quaternata. N. keithii also differs f rom t h i s species i n t h e smal le r , t h i n n e r - w a l l e d 
cells i n t h e o u t e r l a y e r s of t h e pe r i t hec i a l wa l l a n d i n t h e flat-topped p e r i t h e c i a 
f o r m e d b y t h e p a l i s a d e of b r a n c h e d h y p h a e , w h i c h a l l t e r m i n a t e a t t h e s a m e 
level , s u r r o u n d i n g t h e ost iole . 

N o asci a n d few ascospores w e r e p r e s e n t i n t h e t y p e m a t e r i a l a n d t h e s e a r e 
desc r ibed f rom t h e col lect ion b y P e t c h . B e r k e l e y a n d B r o o m e g a v e t h e m e a s u r e ­
m e n t s of t h e ascospores a s 5 - 6 - 5 it . T h i s is t h e size of t h e con id ia w h i c h t h e y 
a p p a r e n t l y m i s t o o k for t h e ascospores . 

D E S C R I P T I O N 

T h e pe r i t hec i a a r e s c a t t e r e d t o g rega r ious o n t h e s t a l k s of c a b b a g e a n d d e v e l o p 
a m o n g s t a dense agg rega t i on of Gliocladium s po rodoch ia . T h e l a t t e r a r e p r e s u m e d 
t o b e t h e conidia l s t a t e a n d h a v e a s t a l k 1 0 0 - 1 2 3 it l ong a n d 1 0 0 ft b r o a d f o r m e d 

20ji' 

F I G . 11. Nectria keithii. A , a scus ; B , associated conidia and conidiophores on 
h o s t ; C , part of perithecial wall near ostiole. 

of t i g h t l y compres sed para l l e l h y p h a e w h i c h s e p a r a t e ap ica l ly a n d b r a n c h r e ­
p e a t e d l y t o fo rm t h e h e a d . E a c h b r a n c h t e r m i n a t e s i n 2 - 3 m e t u l a e a n d t h e s e 
e i the r b e a r 2 or m o r e m e t u l a e a t t h e a p e x , or 3 - 5 ph ia l ides . T h e ph i a l i de s a r e 
hya l ine , sub-dol i form, 1 0 - 1 2 x 2 - 2 - 5 it. Conid ia f o r m e d f rom t h e s e cover t h e 



s p o r o d o c h i u m w i t h a c r eam-co lou red h e a d ; t h e y a r e h y a l i n e , ova l , a n d m e a s u r e 
5 - 7 x 2 - 2 - 5 / x . 

T h e pe r i t hec i a deve lop o n a b y s s u s o r w e a k l y d e v e l o p e d p s e u d o p a r e n c h y m a -
t o u s s t r o m a a n d a r e ye l low t o l igh t b r o w n in colour w i t h a s m o o t h or w a r t e d 
o u t e r wal l . T h e y a r e o v a l t o g lobose , w i t h a n ap ica l col lar s u r r o u n d i n g t h e 
os t io le , a n d m e a s u r e 2 0 0 - 2 6 0 ft i n d i a m e t e r . T h e collar is f o r m e d of s h o r t l y 
b r a n c h e d h y p h a e w h i c h t e r m i n a t e a t t h e s a m e level t o fo rm a f l a t - t opped per i ­
t h e c i u m . I n sec t ion t h e l a t e r a l wa l l is 26-32fx w i d e a n d f o r m e d of t w o reg ions . 
T h e ou t e r , 1 2 - 1 5 [x w ide , is f o r m e d of t h i ck -wa l l ed g lobose cells 5 - 6 fx i n d i a m e t e r . 
I n t h e ap ica l r eg ion t h e s e cells g ive r ise t o t h e processes s u r r o u n d i n g t h e os t io le . 
T h e i n n e r r eg ion is f o r m e d of e l o n g a t e d cells w h i c h s h o w a g r a d a t i o n f rom t h e 
o u t e r l a y e r s t o w a r d s t h e cen t r e , t h e y m e a s u r e 8 - 1 0 x2/x. 

T h e asci a r e c l a v a t e w i t h a r o u n d e d a p e x b e a r i n g a c e n t r a l p o r e , t h e y m e a s u r e 
5 0 - 7 0 X 7 -10 /x , a n d h a v e 6 - 8 s u b d i s t i c h o u s ascospores . 

T h e ascospores a r e el l ipsoid t o o v a t e , h y a l i n e , s m o o t h - w a l l e d , a n d m e a s u r e 
8 -12 X 3-5-5 fx. 

S P E C I M E N S E X A M I N E D 

Nectria keithii folder H e r b . R . B . G . K e w 

Nectria keithii o n c a b b a g e (deco r t i ca t ed s t e m s ) , F o r r e s , R e v . J . K e i t h ( T y p e 
coll.) . 

Nectria subquaternata folder (Br i t , coll.) H e r b . B .M. N a t . H i s t . 

O n s t a lk s of Brassica, N o r t h W o o t t o n , T . P e t c h , N o v . 3 5 . 

Nectria keithii folder (Br i t , coll.) H e r b . B . M . N a t . H i s t . 

O n c a b b a g e s t a l k s , B a t h e a s t o n , M a r . 1877, C. E . B r o o m e . 

toe cfev\e > V - ai-:< '•-

N e c t r i a s o l a n i R e i n k e & B e r t h o l d , Zersetz d. Kartoffel, p . 39, 1879. 
Assoc i a t ed w i t h t h e pe r i t hec i a is a Gliocladium conid ia l s t a t e . R e i n k e a n d 

B e r t h o l d (1879) s t a t e d t h a t t h e y h a d g r o w n t h i s f rom t h e ascospores of Nectria 
solani. A l t h o u g h t h i s h a s n o t b e e n r e p e a t e d t o m y k n o w l e d g e , t h e r e is n o r e a s o n 
t o su spec t t h a t i t is i ncor rec t . R e i n k e a n d B e r t h o l d re fe r red t o i t as Spicaria 
solani d e B a r y w h i c h P e t c h (1944) t r a n s f e r r e d t o Gliocladium solani ( H a r t i n g ) 
P e t c h . As s t a t e d b y P e t c h , loc. c i t . , d e B a r y t o o k t h e n a m e f rom H a r t i n g (1846). 
A l t h o u g h t h e r e is some d o u b t as t o w h e t h e r R e i n k e a n d B e r t h o l d h a d t h e co r rec t 
G. (Spicaria) solani (see B r o w n a n d S m i t h 1957) t h e r e is l i t t l e d o u b t t h a t t h e y 
h a d t h e cor rec t conidia l s t a t e of N. solani. 

U n f o r t u n a t e l y , P e t c h d i d n o t g r o w t h e ascospores of t h e col lec t ion m a d e b y 
B r a m l e y i n 1944 b u t t h e Gliocladium a s soc ia t ed w i t h t h e s e p e r i t h e c i a agrees 
w i t h R e i n k e a n d B e r t h o l d ' s desc r ip t ion a n d figures. I n 1957 Mr . B r a m l e y s e n t 
m e a fresh coUection of t h i s Gliocladium o n p o t a t o . T h i s w a s i so l a t ed a n d c u l t u r e d 
o n a v a r i e t y of m e d i a inc lud ing s ter i l ized p o t a t o e s a n d e l m t w i g s . O n t h e l a s t 
t w o , per i thec ia l - l ike bod ie s s imi lar t o t h o s e of Nectria solani d eve loped , b u t 
u n f o r t u n a t e l y n o asci or ascospores were fo rmed . T h u s , a l t h o u g h n o t conf i rmed, 
t h e ava i l ab l e ev idence s u p p o r t s R e i n k e a n d B e r t h o l d ' s s t a t e m e n t s . 



D E S C R I P T I O N 

T h e pe r i t hec i a fo rm o n a t h i c k e r u m p e n t s t r o m a wh ich is f o r m e d of a m a s s 
of p u l v i n a t e ye l low h y p h a e w i t h o u t p s e u d o p a r e n c h y m a . T h e pe r i t hec i a a r e 
o b o v o i d t o g lobose , ye l lowish b r o w n w i t h a n o p a q u e r o u g h e n e d o u t e r wa l l a n d 
u s u a l l y a s h o r t o b t u s e os t io lar pap i l l a . T h e y m e a s u r e 5 0 0 - 6 0 0 [x h i g h a n d 3 0 0 -
4 0 0 fx i n d i a m e t e r . I n sec t ion t h e l a t e r a l wa l l is 40—45 LL w i d e a n d f o r m e d of t h r e e 

F I G . 12. Nectria solani. A , asci and ascospores; B , y o u n g conidiophores and 
conidia from culture; C, mature conidiophores and conidia. 

reg ions . T h e o u t e r is 1 8 - 2 2 it w i d e a n d c o m p o s e d of t h i n , ye l low-wal led , ova l t o 
h e x a g o n a l cells, 1 0 - 1 6 X 4 - 6 LI. T h e i n n e r r eg ion h a s t h i n , ye l low-wal led , com­
p re s sed cells, 8 - 1 6 X l - 5 - 2 - 5 i i . L i n i n g t h e pe r i t hec i a l c a v i t y a r e 3 - 5 l aye r s of 
v e r y t h i n - w a l l e d h y a l i n e cells. 

T h e asci a r e cy l indr ica l t o c l a v a t e w i t h a t h i n r o u n d e d a p e x a n d ob l ique ly 
m o n o s t i c h o u s t o s u b d i s t i c h o u s ascospores , t h e y m e a s u r e 6 0 - 7 5 X 7 - 8 JX. 

T h e ascospores a r e h y a l i n e , b r o a d l y fusoid t o el l ipsoid, w i t h a r o u g h o u t e r 
wal l , w h e n m a t u r e t h e y m e a s u r e 1 0 - 1 4 X 3 - 5 - 5 fx. 

T h e Gliocladium conidia l s t a t e a s soc ia t ed w i t h t h e p e r i t h e c i a h a s conidio­
p h o r e s f o r m e d of a s t i p e 9 0 - 1 2 0 JX l ong a n d 5 - 7 fx w ide a t t h e b a s e . T h e y b r a n c h 
once o r tw ice t o w a r d s t h e a p e x a n d each b r a n c h b e a r s 2 - 5 m e t u l a e 1 0 - 1 8 X 
3 - 3 - 5 fx w i t h a swol len a p e x b e a r i n g a c lus te r of 3 - 8 ph i a l ides . T h e s e ph ia l ides 



a r e h y a l i n e o b c l a v a t e w i t h a n ap ica l collar a n d m e a s u r e 1 0 - 1 6 X 2 - 5 - 3 / t . T h e y 
p r o d u c e h y a l i n e , el l ipsoid t o ova l , a s e p t a t e conid ia , 5 - 7 x 2 - 5 - 3 / / . 

C U L T U R E S 

I s o l a t i o n s of t h e conid ia o n p o t a t o d e x t r o s e or m a l t a g a r f o r m e d a co lony of 
w h i t e floecose m y c e l i u m w h i c h covered t h e a g a r s lope i n a b o u t 1 4 d a y s . T h e 
a g a r h a d a s l igh t ye l low d i sco lora t ion . T h e con id iophores w h i c h soon cover t h e 
surface of t h e co lony a r e f o r m e d of a s imple e rec t s t i pe 6 0 - 7 0 // l ong a n d 4 // 
a t t h e b a s e n a r r o w i n g t o 1 - 5 - 2 / / a t t h e a p e x . I n t h e f i rs t - formed con id iophores 
t h e s t i pe t e r m i n a t e s i n a w h o r l of 4 - 6 ph i a l ides . L a t e r - f o r m e d con id iophores a r e 
s imi lar t o t h o s e f o u n d o n t h e h o s t a n d h a v e a b r a n c h e d a p e x f o r m i n g a pen ic i l l a t e 
h e a d . I n t h e s e con id iophores , one of t h e m e t u l a e m a y g r o w t h r o u g h t h e p h i a l i d e 
t o fo rm a n e x t e n s i o n t o t h e s t ipe , a n d t h i s b e a r s a f u r t h e r pen ic i l l a t e h e a d a t 
a h ighe r level . 

T h e conid ia a r e s imple , cyl indr ica l w i t h r o u n d e d e n d s a n d m a y b e s l igh t ly 
c u r v e d ; t h e y m e a s u r e 7 - 1 0 X 2 - 3 //. 

S P E C I M E N S E X A M I N E D 

Nectria solani folder H e r b . R . B . G . K e w 

L i b e r t , H e r b . J a r d . B o t . Bruxe l l e s , 8 0 9 , Sphaeria o n Solanum tuberosum. I n 
B r i t . Coll. Nectria solani, B o l t o n P e r c y , Y o r k s . , W . G . B . , J u l y 4 3 . 
Nectria solani folder H e r b . I . M . I . 

O n p o t a t o , B o l t o n P e r c y , Y o r k s . , W . G . B . , M a y 4 3 ( 5 6 7 6 9 ) ; M a l t o n , Y o r k s . , 
W . G . B . , Sep t . 5 7 ( 7 0 6 5 3 6 ) . 

T H E C O C C I N E A A N D M A M M O I D E A G R O U P S 

T y p i c a l l y t h e Coccinea g r o u p h a v e r e d a n d s e m i - t r a n s l u c e n t p e r i t h e c i a w h e n 
fresh. I n sec t ion t h e wal l is f o r m e d of t h i ck -wa l l ed g lobose cells i n t h e o u t e r 
l a y e r s , a n d t h e s e m e r g e i n t o t h i n n e r - w a l l e d a n d m o r e e l o n g a t e cells i n t h e i n n e r 
l aye r s . 

T h e Mammoidea g r o u p on t h e o t h e r h a n d is typ i f ied b y l a rge r e d d i s h - b r o w n 
pe r i t hec i a t h a t i n sec t ion h a v e t h e cen t r a l r eg ion of t h e wal l occup ied b y p s e u d o -
pa l i s ade t i s sue . O u t s i d e t h i s r eg ion o n e o r m o r e l aye r s of l a rge g lobose cells m a y 
or m a y n o t b e p r e s e n t . 

T h e s e pe r i thec ia l c h a r a c t e r s a r e a s soc ia t ed w i t h d i s t i n c t c u l t u r a l c h a r a c t e r s . 
T h u s Nectria coccinea h a s a b u n d a n t mic rocon id i a fol lowed severa l d a y s l a t e r 
b y m a c r o c o n i d i a a n d t h e n b y pe r i thec ia l in i t ia l s t h a t s e ldom m a t u r e i n c u l t u r e . 
L i t t l e d i sco lo ra t ion of t h e a g a r is p r e s e n t . N. mammoidea h a s a c o m p l e t e a b s e n c e 
of p r i m a r y or mic rocon id ia , a b u n d a n t m a c r o c o n i d i a fo rm in y o u n g c u l t u r e s a n d 
t h e s e a r e fol lowed in 1 0 - 1 4 d a y s i n t h e first i so la tes b y a b u n d a n t p e r i t h e c i a , 
t h e a g a r showing a s t r o n g p u r p l e co lo ra t ion . 

W h e n al l t h e species ass igned t o t h e s e t w o v e r y d i s t i n c t g r o u p s a r e cons ide red 
i t is f o u n d t h a t Nectria fuckeliana a n d N. veuillotiana h a v e c h a r a c t e r s i n t e r ­
m e d i a t e b e t w e e n t h e t w o . T h u s N. fuckeliana h a s a t e n d e n c y t o w a r d s t h e ' m a m ­
m o i d e a ' t y p e of l a t e r a l wal l , b u t as i t fo rms a b u n d a n t mic rocon id i a i t is p l a c e d 



i n t h e ' c o c c i n e a ' g r o u p . O n t h e o t h e r h a n d , JV. veuillotiana h a s a l m o s t a ' coc ­
c i n e a ' t y p e of wa l l b u t n o m i e r o c o n i d i a a n d is t he re fo re p l a c e d i n t h e ' m a m -
m o i d e a ' g r o u p . 

N E C T R I A C O C C I N E A G R O U P 

T h i s g r o u p is r e p r e s e n t e d i n B r i t a i n b y Nectria coccinea, JV. fuckeliana, JV. 
punicea, JV. ditissima, JV. hederae, a n d JV. galligena, a n d t h e v a r i e t y JV. punicea 
v a r . ilicis. 

P e r i t h e c i a i n sec t ion s h o w a s imple waU s t r u c t u r e w h i c h bas ica l ly fo rms t w o 
reg ions . T h e o u t e r r eg ion cons is t s of g lobose cells w i t h r a t h e r t h i c k waUs w h i c h 
a r e a c o n t i n u a t i o n of t h e s t r o m a ; t h e cells forming t h e i n n e r l a y e r s of t h i s r eg ion 
m a y b e sma l l e r a n d m o r e c o m p a c t b u t d o n o t f o r m a d i s t i nc t reg ion . T h e second 
reg ion is f o r m e d of t h e v e r y t h i n - w a l l e d a n d e l o n g a t e d cells w h i c h l ine t h e per i ­
t h e c i a l c a v i t y a n d r e p r e s e n t t h e t r u e pe r i thec ia l wal l . Species s u c h a s Nectria 
fuckeliana s h o w r e l a t i onsh ip w i t h t h e Mammoidea g r o u p . 

Asc i a r e of t w o t y p e s ; t h e first is c l a v a t e w i t h d i s t i chous ascospores a n d n o 
ap ica l r ing , t h e s e be long t o t h e p a t h o g e n i c se r i e s ; t h e s econd h a v e c y h n d r i c a l 
asci w i t h ob l ique ly m o n o s t i c h o u s spores a n d a n ap ica l r i n g i n t h e a scus . 

Cu l tu r e s a r e colourless b e c o m i n g b r o w n i s h as t h e y d r y o u t ; mie rocon id ia a r e 
f o r m e d ea r ly a n d fol lowed b y m a c r o c o n i d i a of t h e fo rm g e n u s Oylindrocarpon. 

T h e species of t h i s g r o u p h a v e t h e w ides t l i t e r a t u r e a n d h a v e b e e n m o r e 
f r e q u e n t l y m i s d e t e r m i n e d t h a n a n y o t h e r sec t ion of E u r o p e a n Nectrias. T h i s 
confusion h a s a r i sen b e c a u s e of t h e v a r i a b i l i t y of JV. coccinea i tself a n d b e c a u s e 
of t h e h e t e r o g e n e o u s col lect ion of species t o w h i c h t h e n a m e w a s first app l i ed . 
T h e e x t e n s i v e l i t e r a t u r e is d u e t o t h e economic i m p o r t a n c e of JV. galligena a n d 
s o m e o t h e r species of t h i s g r o u p as t h e causa l o r g a n i s m of c a n k e r a n d d i e -back 
of h a r d - w o o d t r ee s . 

Nectria coccinea w a s first desc r ibed b y P e r s o o n (1800 a n d 1801) a s Sphaeria 
coccinea—caespitosa d i lu t e r u b r a , sphae ru l i s o v a t i s l a e v i b u s — H a b . h a u d in-
f requens i n cor t ice exs icca to E a g i s y l v a t i c a e . 

T h e spec imens i n P e r s o o n ' s h e r b a r i u m labe l led Sphaeria coccinea a n d t h o s e 
s imi la r ly n a m e d b y F r i e s w h i c h h a v e b e e n e x a m i n e d b y t h e w r i t e r a r e g i v e n 
be low. 

Present 
determination Label 

Sphaeria coccinea 

66 Sph. coccinea 

Sphaeria coccinea 
laeta Pers. S. 4 9 -
92 Abietina Alb . 
& Schw. 

12 Sphaeria coccinea 

Handwriting 

Persoon 

Muhlenberg 

Chaillet 

Persoon 

Sphaeria coccinea 
S. coccinea 

Fries 
Printed 

Herb. & No. 

Leiden 910, 
2 7 0 - 5 6 1 

910, 270 -58 

910, 270 -68 

910, 270-67 

Uppsa la 
Uppsala , Scler. 

Suec. 1813 2 

Substrate 

Fagus bark 

Bark 

? Abies bark 

N. coccinea 
(Pers.) Fr. 

N. coryli 
Fuckel 

N. fuckeliana 

Quaternaria N. episphaeria 

N. coccinea 
N. coryli 

on Fagus 

Bark 
ICorylus 

1 This specimen is selected as the lectotype of N. coccinea. 
2 The part of this exs iccatum in Herb . K e w is also N. coryli. 



B e c a u s e of t h e m i s d e t e r m i n a t i o n s a m o n g s t t h e s e col lect ions t h e first s p e c i m e n 
c i t ed f rom P e r s o o n ' s h e r b a r i u m , w h i c h also agrees w i t h h i s d e s c r i p t i o n a n d 
figures (1798-1801) , is t a k e n a s t h e l e c t o t y p e of t h e species Nectria coccinea 
(Pers . e x F r . ) F r . 

T u l a s n e (1865) n o t e d t h e confusion a s soc i a t ed w i t h t h e n a m e Nectria coccinea 
a n d also n o t e d t h a t F r i e s (1849) h a d sa id t h a t t h i s species h a d e l o n g a t e filiform 
ascospores ( a p p a r e n t l y a f u r t h e r confusion w i t h Scoleconectria cucurbitula). I t 
w a s b e c a u s e of t h i s t h a t T u l a s n e p r o p o s e d t h e n a m e Nectria ditissima ' t o w h i c h ' , 
h e sa id , ' b e l o n g i n p a r t t h e Sphaeria coccinea of m o s t w r i t e r s o n m y c o l o g y ' . 
H e c i t ed t h e fol lowing e x s i c c a t a ; M o u g . & N e s t l . S t i rpes Vog . R h e n . N o . 180, 
1 8 1 1 ; Desmaz i e r e s , P I . C r y p t . F r . fas . 8, N o . 380, 1829. T h e p a r t s of t h e l a t t e r 
e x a m i n e d b y t h e w r i t e r a r e N. coccinea; t h o s e of t h e fo rmer a r e a col lec t ion of 
different species . H o w e v e r , col lect ions m a d e b y T u l a s n e a t P i e r r e fonds i n 1857 
a n d labe l led b y h i m a s N. ditissima a r e a d i s t i n c t species m o r e closely a l l ied t o 
N. galligena t h a n t o N. coccinea; t h e s e a r e d i scussed l a t e r . 

G r e a t i n t e r e s t w a s a r o u s e d i n t h e n a m e Nectria ditissima w h e n H a r t i g (1878) 
s t a t e d t h a t i t w a s t h e causa l o r g a n i s m of c a n k e r o n Fagus, Quercus, Gorylus, a n d 
n u m e r o u s o t h e r t r e e s . T h i s w a s also s u p p o r t e d b y G o e t h e (1880) w o r k i n g o n t h e 
d e s t r u c t i v e c a n k e r of app le - t r ees , w h e n h e s t a t e d t h a t h e f o u n d i t t o b e c a u s e d 
b y a Nectria n o t s ignif icant ly different f rom N. ditissima. 

A p p e l a n d W o l l e n w e b e r (1910) r e p o r t i n g i n o c u l a t i o n e x p e r i m e n t s w i t h o rgan ­
i sms i so l a t ed f rom c a n k e r s o n beech a n d app le , s t a t e d t h a t t h e y w e r e t h e s a m e 
species, n a m e l y Fusarium wilkommii, a n d t h a t t h i s m u s t b e con id ia l Nectria 
ditissima. 

W e e s e (1911) sa id t h a t Nectria ditissima w a s a s y n o n y m of N. coccinea a n d 
t h a t t h i s species d i d n o t cause c a n k e r a n d w a s i n fac t a s a p r o p h y t e . T h e canke r -
caus ing Nectria w a s morpho log ica l ly d i s t i n c t a n d h e ident i f ied t h i s a s iV. galli­
gena B r e s . 

T h i s s t a t e m e n t b y W e e s e w a s n o t r e a d i l y a c c e p t e d b y s o m e c o n t e m p o r a r y 
w o r k e r s , a n d Voges (1914) d e n i e d W e e s e ' s s t a t e m e n t t h a t Nectria ditissima w a s 
u n a b l e t o cause canke r . W o l l e n w e b e r (1913) h a d a l r e a d y fol lowed W e e s e a n d 
n a m e d h i s fungus N. galligena, a t t h e s a m e t i m e p r o p o s i n g t h e fo rm g e n u s 
Cylindrocarpon for t h e conidia l s t a t e a n d n a m i n g i t G. mali (Allesch.) W r . 

W e e s e (1919), a f ter e x a m i n a t i o n of Voges ' a n d G o e t h e ' s m a t e r i a l , w r o t e t h a t 
b o t h m e n h a d i n fac t w o r k e d w i t h Nectria galligena a n d n o t iV. ditissima. 

Simi la r confusion ex i s t ed i n t h e ea r ly n o m e n c l a t u r e of t h e species Nectria 
punicea a n d N. fuckeliana. T h e fo rmer n a m e w a s first u s e d o n a R a b e n h o r s t 
E x s . , N o . 634 a n d t h i s w a s f o u n d t o b e N. cinnabarina. N. fuckeliana is a n e w 
n a m e for N. cucurbitula s ensu F u c k e l ; t h i s w a s a m i s d e t e r m i n a t i o n of Scoleco­
nectria [Nectria] cucurbitula. T h e s e a r e fu r the r d i scussed u n d e r t h e a p p r o p r i a t e 
species . 

P r o b a b l y t h e m o s t i m p o r t a n t p a p e r t o b e p u b l i s h e d s ince W e e s e (1911) o n 
t h i s g r o u p w a s b y Ashcrof t (1934). Ash croft a g r e e d w i t h W e e s e i n cons ider ing 
t h a t Nectria galligena w a s t h e canke r - caus ing o r g a n i s m b u t h e r ecogn ized 
T u l a s n e ' s col lect ion of N. ditissima t o b e a d i s t i n c t species , i d e n t i c a l w i t h t h e 
species w h i c h E h r l i c h (1934) h a d f o u n d a s soc ia t ed w i t h beech b a r k d isease . 
Ashcrof t w a s r e l u c t a n t t o t a k e u p t h e n a m e N. ditissima b e c a u s e h e cons ide red 
i t a s y n o n y m of N. coccinea. Ashcrof t u s e d a scus a n d a scospore c h a r a c t e r s t o 



m a k e a cr i t ica l s e p a r a t i o n of t h e species . H e f o u n d t h a t t h i s sec t ion of t h e w o o d -
i n h a b i t i n g Nectria s p p . f o r m e d t h r e e g r o u p s , w i t h t h e p a t h o g e n i c species i n t h e 
first g r o u p a n d t h e s a p r o p h y t i c species i n t h e t h i r d ; p r e s u m a b l y t h e m i d d l e 
g r o u p w a s occup ied b y t h e w e a k l y p a r a s i t i c species . T h e s e g r o u p s w e r e def ined 
as fo l lows: 

G R O U P I 

Spores v a r i a b l e i n size a n d s h a p e , oval-e l l ip t ica l , sp ind l e - shaped or con­
s t r i c t e d ; asci b r o a d l y c l a v a t e , u s u a l l y t w o - r a n k e d a b o v e ; pe r i t hec i a o n s m o o t h 
b a r k i so l a t ed or i n smal l g r o u p s ( 2 - 5 ) o n a c o m m o n s t r o m a . 

G R O U P I I 

Spores u n i f o r m i n size a n d s h a p e , o v a l ; asc i cy l indr ica l or s o m e t i m e s n a r r o w l y 
c l a v a t e a n d u s u a l l y o n e - r a n k e d , w i t h t h e a p e x r o u n d e d a n d n o t e x t e n d e d b e y o n d 
t h e t o p m o s t s p o r e ; p e r i t h e c i a on s m o o t h b a r k g r o u p e d i n l a rge n u m b e r s ( 1 0 - 5 0 ) 
o n a c o m m o n s t r o m a . 

G R O U P I I I 

Spores u n i f o r m i n size a n d s h a p e , o v a l ; asc i cy l indr ica l a n d u s u a l l y one-
r a n k e d ; w i t h t r u n c a t e or flattened a p e x u s u a l l y e x t e n d e d s o m e w h a t a b o v e t h e 
t o p m o s t spo re a n d p r o v i d e d w i t h a d i s t i nc t p o r e ; p e r i t h e c i a g r o u p e d a s i n 
g r o u p I I . 

T h e fol lowing modif ied a r r a n g e m e n t of t h e s e g r o u p s h a s b e e n f o u n d app l i cab l e 
i n s e p a r a t i n g t h e B r i t i s h species . 

1 . Asc i c l a v a t e w i t h t h i n und i f f e r en t i a t ed a p e x . Spores , ap ica l ly d i s t i chous e v e n 
i n y o u n g asci , a r e v a r i a b l e i n size a n d s h a p e , ova l , e l l ip t ical o r sp ind l e - shaped . 

a. P e r i t h e c i a w i t h r o u g h wal l s i n g r o u p s of 2 - 5 o n c o m m o n 
s t r o m a N. galligena 

b. P e r i t h e c i a w i t h s m o o t h ' v a r n i s h e d ' wal l s , t y p i c a l l y i n 
g r o u p s of 5 - 3 0 N. ditissima 

c. P e r i t h e c i a smal l , 2 3 0 - 2 5 0 it d ia . o f ten c r o w d e d i n g r o u p s 
of u p t o 1 0 0 , wa l l s s m o o t h 
Ascospores 1 1 - 1 7 x 4 - 6 it, o n Rhamnus . . . . N. punicea 
Ascospores 1 6 - 2 4 X 7 - 1 0 / t , o n Ilex . . . . N. punicea 

v a r . ilicis 

2 . Asci cy l indr ica l w i t h t h i c k e n e d a p e x b e a r i n g a ' c h i t i n o i d ' r i ng . Spores 
ob l i que ly m o n o s t i c h o u s b u t m a y b e ap ica l ly d i s t i chous i n m a t u r e a scus . 
Spores u n i f o r m i n size a n d s h a p e , ova l . 

d. P e r i t h e c i a 2 0 0 - 3 0 0 i t d ia . , s c a t t e r e d or a g g r e g a t e d o n a 
w e a k s t r o m a ; o n Hedera helix . . . . . N. hederae 

e. P e r i t h e c i a 2 5 0 - 3 5 0 f t d ia . , s c a t t e r e d or i n g r o u p s of 5 - 3 0 
o n a well d e v e l o p e d s t r o m a . . . . . N. coccinea 

f. P e r i t h e c i a 3 0 0 - 4 0 0 it d ia . , i n g r o u p s of 1 0 - 1 0 0 o n a wel l 
deve loped s t r o m a ; o n conifers . . . . . N. fuckeliana 



N e c t r i a c o c c i n e a (Pe r s . e x F r . ) F r i e s , S u m m a Veg . S c a n d . , i i , p . 3 8 8 , 1 8 4 9 . 

Sphaeria coccinea P e r s . , I c o n . & Desc r . F u n g . , ii , p . 4 7 , 1 8 0 0 ; S y n . M e t h . F u n g . , 
p . 4 9 , 1 8 0 1 . 1 

Sphaeria coccinea P e r s . ex F r . , Sys t . Mycol . , ii , p . 4 1 2 , 1 8 2 3 . 
Sphaeria decidua T o d e , F u n g . Meckl . , i i , p . 3 1 , 1 7 9 1 ( t e s te F r i e s loc . c i t . ) . 
Cucurbitaria coccinea (Pers.) S. F . G r a y , N a t . A r r a n g . B r i t . P L , i, p . 5 1 9 , 1 8 2 1 . 
Creonectria coccinea (Pe r s . e x F r . ) Seaver , Mycologia, i, p . 1 8 8 , 1 9 0 9 . 

T h e following d iagnos is g i v e n b y F r i e s ( 1 8 2 3 ) fo l lowed closely P e r s o o n ' s 
or ig inal desc r ip t ion i n 1 8 0 0 : 

Sphaeria coccinea, caesp i tosa , pe r i thec i i s o v a t i s l a e v i b u s l a e t e r u b r i s , os t io lo 
pap i l l ae formi . 

A l t h o u g h t h i s is bas ica l ly cor rec t i t is s o m e w h a t i n a d e q u a t e . I n fac t , t h e 
species l imi t s of Nectria coccinea h a v e b e e n e x t r e m e l y difficult t o d e t e r m i n e . 
O v e r 1 0 0 col lect ions h a v e b e e n e x a m i n e d a n d ascospore i so la t ions m a d e f rom 
t w e n t y - t w o . Typ ica l l y , pe r i t hec i a f o r m i n g r o u p s of 5 - 3 5 o n a c o m m o n s t r o m a 
t h a t fo rms i n t h e co r t ex . W h e n pe r i t hec i a d e v e l o p o n b a r e w o o d t h e y a r e of ten 
so l i t a ry , s c a t t e r e d , a n d w i t h o u t a s t r o m a . 

T h e s t r o m a is 0 - 5 - 1 - 5 m m . i n d i a m e t e r w h e n i t f o rms i n a c o m p a c t e d c o r t e x 
l ike Fagus or Taxus. I t is p s e u d o p a r e n c h y m a t i c a n d c o m p o s e d of e l o n g a t e cells 
14—23 X 7—10 LL. O n a softer o r looser p e r i d e r m l ike Tilia t h e s t r o m a is o n l y 
p s e u d o p a r e n c h y m a t i c be low t h e pe r i t hec i a . I n t h e h o s t t i s s u e i t is r e p r e s e n t e d 
b y a weft of m y c e l i u m i n wh ich t h e i n d i v i d u a l h y p h a e a r e c lear ly v is ib le . 

T h e pe r i t hec i a a r e ova l t o o v a t e or e v e n sub-g lobose , b u t w i t h a s h o r t - p o i n t e d 
os t io la r pap i l l a u s u a l l y d a r k e r t h a n t h e r e s t of t h e p e r i t h e c i u m . W h e n y o u n g , 
t h e y a r e b r i g h t r ed , a n d a p p e a r t r a n s l u c e n t w h e n fresh, b u t b e c o m e r o u g h e r a n d 
d a r k e r w i t h a g e ; t h e y m e a s u r e 2 5 0 - 3 5 0 ti i n d i a m e t e r . 

I n sec t ion , t h e l a t e r a l wa l l is 3 5 - 4 5 fi w i d e a n d shows a g r a d a t i o n f rom t h e 
t h i ck -wa l l ed g lobose cells 7 - 1 2 \L d i a m e t e r of t h e o u t e r l aye r s , t o t h e t h i n n e r -
wa l l ed a n d m o r e e longa t e cells 7 - 1 2 x 5 - 6 tt of t h e i n n e r l aye r s . L i n i n g t h i s 
p r inc ip le wa l l r eg ion a r e severa l l aye r s of h e x a g o n a l , v e r y t h i n - w a l l e d cells t h a t 
a r e c r u s h e d i n t h e m a t u r e p e r i t h e c i u m . 

T h e asc i a r e cy l indr ica l w i t h a r o u n d e d a p e x c o n t a i n i n g a c e n t r a l p o r e , t h e y 
m e a s u r e 7 5 - 1 0 0 X 7 - 1 0 p. Ascospores a r e a t first m o n o s t i c h o u s a n d fo rm s o m e 
d i s t a n c e b a c k f rom t h e t i p of t h e ascus b u t w h e n m a t u r e t h e y a r e ob l i que ly 
m o n o s t i c h o u s or ap ica l ly subd i s t i chous a n d m o v e u p t o t h e a p e x . 

Ascospores a r e el l ipsoid a n d s l igh t ly cons t r i c t ed a t t h e c e n t r a l s e p t u m . T h e y 
a r e fa i r ly e v e n i n size a n d s h a p e , h y a l i n e b e c o m i n g v e r y l i gh t b r o w n , a n d m a y 
b e s l igh t ly ve r rucose a t m a t u r i t y ; t h e y m e a s u r e 1 2 - 1 5 X 5 - 6 i t ( 1 0 - 1 7 X 4 - 7 L C ) . 

C U L T U R E S 

Ascospores g e r m i n a t e r ead i ly , fo rming h y p h a l p r i m o r d i a f rom t h e a p e x of 
e a c h cell of t h e spore a n d l a t e r f rom o n e or m o r e p o i n t s i n t h e l a t e r a l wa l l . I n 
s ingle-spore i so la t ions t h e m y c e l i u m covers t h e sur face of t h e a g a r s lope i n a 
t e s t - t u b e i n 2 - 3 weeks . O n p o t a t o d e x t r o s e a g a r t h i s m a y b e t h i c k , floecose or 
fibrous, ye l lowish w h i t e t o g rey . A ye l lowi sh -b rown d i sco lo ra t ion of t h e a g a r 
fo rms i n 3 - 4 w e e k s a n d t h i s g r a d u a l l y changes t o choco la t e b r o w n i n o lde r 



c u l t u r e s . I n a p p r o x i m a t e l y 4 w e e k s , r e d d i s h - b r o w n s t r o m a t i c p u s t u l e s fo rm a t 
t h e edge of t h e aga r . 

Mieroconid ia fo rm af ter a few d a y s , a t first o n s imple l a t e r a l ph ia l ides o n t h e 

F I G . 1 3 . Nectria coccinea. A , asci and ascospores; B , microconidiophores and 
conidia; C , maeroconidiophores and conidia; D , chlamydospores . 

h y p h a e , b u t i n o lder c u l t u r e s as t e r m i n a t i o n s t o t h e b r a n c h e s of t h e conid io­
p h o r e s ; or 3—4 ph ia l ides m a y fo rm a w h o r l a t each s e p t u m of t h e con id iophore . 
T h e ph ia l ides a r e a l m o s t c y h n d r i c a l b u t n a r r o w s l igh t ly t o w a r d s t h e ap i ca l 
co l l a r ; t h e y m e a s u r e 9-20/(. long a n d 1 - 5 - 2 - 5 p a t t h e b a s e . Mieroconid ia a r e 



4 - 9 X 1 - 5 - 3 / x , h y a l i n e , cy l indr ica l w i t h r o u n d e d e n d s a n d occas iona l ly s l igh t ly 
c u r v e d . 

Macrocon id ia b e g i n t o fo rm in 3 - 4 w e e k s f rom ph ia l ides t h a t occur as t e r m i n a ­
t i o n s t o d i c o t o m o u s l y b r a n c h e d con id iophores . T h e s e ph ia l ides a r e b r o a d e r t h a n 
t h e p r i m a r y ones a n d m e a s u r e 1 2 - 2 0 x 3 - 5 / 1 . Cylindrocarpon m a c r o c o n i d i a a r e 
h y a l i n e , cyhndr i ca l , n a r r o w i n g s l igh t ly t o w a r d s t h e a p e x a n d a smal le r a m o u n t 
t o w a r d s t h e ba se , w h e n m a t u r e t h e y h a v e 3 - 7 s e p t a a n d m e a s u r e : 

0 - s e p t a t e 2 0 - 3 6 X 5 ti 
1 - s ep t a t e 3 0 - 4 0 x 5 f i 
2 - s e p t a t e 3 4 - 4 6 X 6 tt 
3 - s e p t a t e 4 6 - 6 0 X 6 - 7 /x 
4 - or m o r e s e p t a t e 5 0 - 8 0 X 6 - 7 /x 

S P E C I M E N S E X A M I N E D 

E x H e r b . P e r s . H e r b . L u g d . B a t . 

Sphaeria coccinea P e r s . N o . 910, 2 7 0 - 5 6 o n Fagus b a r k ( l ec to - type) . 

E x H e r b . P r i e s B o t a n i s k a M u s . U p p s a l a 

Sphaeria coccinea (scripsi t Pr ies) o n b a r k . 

Nectria coccinea folder i n H e r b . R . B . G . K e w 

C. R o u m e g u e r e , P u n g . Gal l . E x s . 272 , 9 8 1 , 890, 1 6 4 3 ; H e r b . Ba rbey -bo i s s i e r 
859 ( P u n g . R h e n . 9 8 0 ) ; M. A . L i b e r t , P I . C r y p t . A r d . 2 4 2 ; P . A . S a c c a r d o , 
M y c o t h . V e n e t a 9 7 ; Desmaz i e r e s , C r y p t . P r . 380 a n d 7 7 7 ; J . E . Vize , Micro-
P u n g . B r i t . 1 5 2 ; M. C. Cooke, P u n g . B r i t . E x s . 494 a n d 5 6 2 ; T h i i m e n , M y c o t h . 
U n i v . 1 0 6 3 ; P l o w r i g h t , B r i t . E x s . 8 ; R a b e n h o r s t , P u n g . E u r o p a e i 1 6 3 0 ; 
S y d o w , Myco . M a r . 1717 ; B a x t e r , S t i r p . C r y p t . O x o n . 25 (as Gucurbitaria). 
Nectria coccinea folder H e r b . I . M . I . 

One col lect ion on ly is c i t ed for e a c h h o s t . T h e species is m o s t f r e q u e n t l y f o u n d 
o n Fagus. 

O n Acer, S e l w o r t h y W o o d s , Somerse t , R . McAleer , M a y 57 (60246). O n Alder, 
M u l g r a v e W o o d s , Y o r k s . , S . J . H . , S e p t . 46 (6897). O n Betula, A s h r i d g e P a r k , 
H e r t s . , C.B. M a y 55 (60246). OnCarpinus, B laze W o o d s , Br i s to l , J . W . , S e p t . 5 5 
(61044a) . O n Gastanea, n r . B i r m i n g h a m , E . W . M . , (22845). O n Corylus, K i n g -
t h o r p e , Y o r k s . , W . G . B . , M a y 57 (69082). O n Fagus, C l a p h a m , Y o r k s . , W . G . B . , 
Sep t . 57 (70655). O n Fraxinus, R i b s t o n P a r k , Y o r k s . , C .B. , Apr i l 58 (72791). 
O n Hedera, B e e s a n d s , D e v o n , C.B. , A u g . 54 (56914). O n Ilex, R a n m o r e C o m m o n , 
S u r r e y , C .B. , Mar . 58 (72171a) . O n Morus, S t r a t t o n S t r awles s W o o d s , Nor fo lk , 
E . W . M . , Oc t . 34 (51590). O n Populus, P i c k e r i n g , Y o r k s . , W . G . B . , J a n . 56 
(61855). O n Quercus, M u l g r a v e W o o d s , Y o r k s . , S . J . H . , S e p t . 46 (6899). O n 
Rhamnus, Marysv i l l e , W a s h . , U .S .A . , J . M. G r a n t , M a r . 27 (26626). O n Sambucus, 
W h e a t f e n B r o a d , Norfo lk , E . A . E . , D e c . 55 (62102). O n Taxus, R a n m o r e Com­
m o n , S u r r e y , C .B. , N o v . 57 (71041). O n Tilia, H a w e s , Y o r k s . , W . G . B . , S e p t . 57 
(70654). O n Ulmus, C.M.I . , S u r r e y , E . W . M . , J u l y 31 (22846). 
Incorrectly named Exsicatta in N e c t r i a coccinea folder, Herb. R.B.G. Kew 
C. R o u m e g u e r e , P u n g . Gal l . E x s . 980 Nectria coccinea = N. cinnabarina 
J . B . Desmaz ie re s , P I . C r y p t . 1757 Sph. coccinea v a r . cicatricum = N. desmazieri 
H . W . R a v e n e l , P u n g . A m e r . E x s . 737 Nectria coccinea = N. episphaeria 



P . A . K a r s t e n , F . F . exs . 167 Nectria coccinea = N. fuckeliana 
E . P r i e s , Scler . Sueo . 183 8. coccinea = N. coryli 
P . S y d o w , M y c o t h . M a r c h . 2431 Nectria coccinea = N. cinnabarina 

NECTRIA GALLIGENA A N D NECTRIA DITISSIMA 

S o m e a c c o u n t h a s a l r e a d y b e e n g i v e n of t h e confusion b e t w e e n Nectria galli­
gena a n d N. ditissima a n d t h e i r r e l a t i o n s h i p t o t h e p a r a s i t i c canke r s o n h a r d ­
w o o d t r ee s . W h e n H a r t i g (1878) a n d l a t e r G o e t h e (1880) f o u n d t h e causa l 
o r g a n i s m t o b e a Nectria, b o t h s u g g e s t e d t h a t i t w a s iV. ditissima T u l . I t w a s 
n o t u n t i l 1911 t h a t W e e s e w r o t e t h a t N. ditissima w a s a s y n o n y m of N. coccinea 
a n d t h a t t h e c a n k e r - c a u s i n g o r g a n i s m w a s N. galligena. 

T h e q u e s t i o n w a s r e o p e n e d b y W e s t e r d i j k a n d L u i j k (1924) w h e n t h e y found 
a sma l l - spored Nectria c o r r e s p o n d i n g t o N. coccinea caus ing c a n k e r of p o p l a r . 
T h i s w a s ident i f ied for t h e m b y W e e s e a s N. coccinea, a l t h o u g h i t s h o u l d b e 
m e n t i o n e d t h a t W e e s e w a s n o t e n t i r e l y sat isf ied w i t h h i s o w n d e t e r m i n a t i o n of 
t h i s fungus . W e s t e r d i j k a n d L u i j k s h o w e d t h i s species t o b e p a t h o g e n i c o n app le , 
beech , a n d p o p l a r a n d t h i s l ed t h e s e t w o w o r k e r s t o r e - e x a m i n e t h e ev idence 
for t h e s e p a r a t i o n of iV. galligena a n d N. coccinea. Af te r s t a t i n g t h a t t h e o n l y 
c h a r a c t e r s of v a l u e , a m o n g s t t h o s e u s e d b y W e e s e , were t h e l a rge r ascospores 
of N. galligena, t h e y sa id t h e species cou ld o n l y b e s e p a r a t e d b y careful m e a s u r e ­
m e n t of a l a rge n u m b e r of ascospores . T h e m e a n v a l u e of t h e ascospores of 
N. galligena w o u l d b e f o u n d t o b e a b o v e 15-9 \x long, w h e r e a s N. coccinea w o u l d 
h a v e a m e a n v a l u e n o t a b o v e 13-4LL. 

W o l l e n w e b e r (1924) r e v i v e d t h e n a m e Nectria ditissima T u l . a n d u s e d Gylin-
drocarpon (Fusarium) wilkommii a s t h e n a m e for t h e conidia l s t a t e . H e sa id t h a t 
i t w a s p a t h o g e n i c o n d e c i d u o u s t r e e s a n d d i s t i n c t f rom N. coccinea. H e also 
p r o p o s e d t h e va r i e t i e s iV. ditissima v a r . major W r . a n d 2V. ditissima v a r . artica 
W r . a n d recogn ized iV. galligena v a r . major a s a v a r i e t y on ash of N. galligena. 

B i c h t e r (1928), w h o h a d w o r k e d u n d e r W o l l e n w e b e r ' s d i r ec t ion , p u b l i s h e d 
t h e d i s t ingu i sh ing c h a r a c t e r s b y w h i c h t h e s e va r i e t i e s co u l d b e s e p a r a t e d . 

Ashcrof t (1934) cou ld find n o v a l i d i t y i n e i t he r W e s t e r d i j k ' s a n d L u i j k ' s 
s e p a r a t i o n or t h a t p r o p o s e d b y R i c h t e r . I n fac t , h e cons ide red t h a t Wol l en ­
w e b e r ' s va r i e t i e s of Nectria ditissima a n d N. galligena h a d n o v a l i d i t y w h a t e v e r 
a n d t h a t t h e canke r - caus ing o r g a n i s m w a s o n e species , n a m e l y N. galligena B r e s . 
H o w e v e r , t h e species w h i c h E h r l i c h (1934) h a d s h o w n t o b e a s soc ia t ed w i t h t h e 
b e e c h - b a r k disease a n d d i e b a c k i n N o v a Sco t i a a n d w h i c h t h e w r i t e r f inds 
iden t i ca l w i t h T u l a s n e ' s col lect ion of N. ditissima, w a s s e p a r a t e d b y Ashc ro f t 
as a d i s t inc t species . Ashcrof t w a s r e l u c t a n t t o t a k e u p t h e n a m e N. ditissima 
as h e cons idered i t t o b e a s y n o n y m of 2V. coccinea. A s W o l l e n w e b e r h a d a l r e a d y 
re -es tab l i shed t h e species a n d s h o w n t h a t i t cou ld b e eas i ly s e p a r a t e d f rom b o t h 
iV. galligena a n d 2V. coccinea o n t h e m i c r o - a n d m a c r o c o n i d i a i n c u l t u r e t h e 
n a m e is u s e d h e r e . I a lso find t h a t i t c a n b e s e p a r a t e d f rom N. galligena o n i t s 
pe r i thec ia l a p p e a r a n c e a n d f o r m a t i o n , a n d f rom N. coccinea o n t h e a scus 
s t r u c t u r e . 

N e c t r i a g a l l i g e n a B r e s a d o l a i n S t ra s se r , Verh. K. K. Zool. Bot. Ges. Wien, Ii, 
p . 413 , 1901. 

Nectria ditissima T u l . f. salicicola B-ehm, Asc . E x s . , xxv i i , N o . 1345, 1900. 



Nectria galligena v a r . major Wol l enw. , Angew. Bot., vii i , p p . 189, 2 0 0 - 1 , 1926. 
Fusarium mali Al lesch. Ber. bot. Ver. Landshiit., xi i , p . 130, 1892. 
Cylindrocarpon mali (Allesch.) Wol l enw. , Z. Parasitenk., 1, p . 150, 1928. 
Cylindrocarpon mali v a r . fiavum Wol l enw. , Z. Parasitenk., 1, p . 150, 1928. 

I h a v e b e e n u n a b l e t o find a n y morpho log i ca l e v i d e n c e for s e p a r a t i n g Nectria 
galligena o n Fraxinus a s a v a r i e t y . I f i t c a n b e s h o w n t h a t t h i s fungus is in­
capab l e of caus ing c a n k e r of a p p l e t h e n i t s h o u l d b e r e fe r red t o as a forma 
specialis. 

D E S C R I P T I O N 

P e r i t h e c i a on , or a s soc ia t ed w i t h , b r o w n u s u a l l y fissured c a n k e r s o n t h e 
b r a n c h e s of d e c i d u o u s t r e e s . 

Before a n d d u r i n g pe r i thec ia l f o r m a t i o n , con id ia l p u s t u l e s a r e u s u a l l y f o r m e d 
o n t h e sur face o r edge of t h e canke r . T h e s e con id ia a r e cy l indr ica l , s l igh t ly 
c u r v e d , a n d n a r r o w i n g t o w a r d s e a c h e n d . T h e u p p e r e n d s a r e r o u n d e d a n d t h e 
b a s e s l igh t ly flattened, t h e y m e a s u r e 5 5 - 6 5 X 5 - 6 ft. 

P e r i t h e c i a a r e s c a t t e r e d t o g rega r ious , b r i g h t r ed , o v a t e or occas iona l ly g lobose , 
w i t h a s m o o t h wal l w h e n y o u n g , b u t b e c o m i n g d a r k e r a n d m o r e w a r t e d w h e n 
t h e y m a t u r e , t h e y m e a s u r e 2 5 0 - 3 5 0 ft in d i a m e t e r . T h e os t io l a r disc is s l i gh t ly 
c o n v e x a n d d a r k e r t h a n t h e v e n t e r . I n sec t ion t h e l a t e r a l wa l l is 4 0 - 6 0 ft w i d e 
d e p e n d i n g o n t h e s t a t e of m a t u r i t y . I t is f o r m e d of t h r e e reg ions , a l t h o u g h t h e r e 
is n o c lear d i s t i nc t i on b e t w e e n t h e t w o o u t e r ones . T h e o u t e r l aye r s of cells a r e 
ova l t o g lobose , 6 -9 X 4 - 8 ft a n d t h e s e m e r g e i n t o t h e m o r e e l o n g a t e cells 1 4 - 1 8 X 
3 - 4 ft of t h e m i d d l e reg ion . T h e i n n e r r eg ion is f o r m e d of e l o n g a t e a n d v e r y t h i n -
wal led cells w h i c h b e c o m e c r u s h e d as t h e p e r i t h e c i u m m a t u r e s . P a r a p h y s e s a r e 
a b u n d a n t a n d pers i s t u n t i l t h e asci m a t u r e . 

T h e asci a r e c l a v a t e w i t h a t h i n wal l a n d w i t h 5 - 8 ob l ique ly m o n o s t i c h o u s o r 
ap i ca l l y d i s t i chous ascospores , t h e y m e a s u r e 7 5 - 9 5 X 12 -15 ft. 

Ascospores a r e v a r i a b l e i n s h a p e a n d size, i n a s ingle m a t u r e a scus t h e y m a y 
b e ova l , el l ipsoid, or sp ind l e - shaped a n d s l igh t ly cons t r i c t ed a t t h e c e n t r a l 
s e p t u m ; t h e y a r e h y a l i n e , s m o o t h t o s l igh t ly ve r rucose , a n d m e a s u r e 1 4 - 2 2 x 
6-9 it. 

C U L T U R E S 

Single ascospores i so la ted on t o m a l t a n d p o t a t o d e x t r o s e a g a r i n t e s t - t u b e s 
cove red t h e surface of t h e s lope w i t h a w h i t e floccose m y c e l i u m i n 2 - 3 weeks . 
Mieroconid ia fo rming o n t h e surface a n d a t t h e edge of t h e myce l i a l m a t a r e 
cy l indr ica l w i t h r o u n d e d e n d s , a s e p t a t e 4 - 8 X 2 - 3 ft. Mac rocon id i a t e n d t o f o r m 
as p u s t u l e s f rom m u l t i - b r a n c h e d con id iophores . E a c h b r a n c h of t h e con id iophore 
t e r m i n a t e s i n a ph i a l i de 12-16 tt l ong a n d 2-2-5 ft a t t h e b a s e n a r r o w i n g s l igh t ly 
t o w a r d s t h e a p e x w h i c h h a s a t h i c k e n i n g of t h e l a t e r a l wa l l t o fo rm a col lar . 
Macrocon id ia a r e s imi lar t o t h o s e f o u n d o n t h e h o s t a n d m e a s u r e : 

1-septate 1 0 - 2 8 X 4 - 5 ft 
2- sep ta t e 2 8 - 3 0 X 4 - 5 tt 
3- sep t a t e 3 6 ^ 7 X 4 -6 -5 ft 
4- or m o r e s e p t a t e 4 7 - 6 5 X 5 -7 ft 

A greenish-ye l low d i sco lo ra t ion d e v e l o p e d i n t h e a g a r a f te r 3 - 4 weeks a n d 
B 8165 D 



5 0 S T U D I E S O F P Y B E N O M Y C E T B S : I V 

t h i s b e c a m e r e d d i s h b r o w n a s t h e m e d i a d r i e d o u t . P e r i t h e c i a f o r m e d spa r se ly 

i n o lder cu l tu re s . 

F I G 14. Nectria galligena. A , asci and ascospores; B , microconidia and 
conidiophores and macroconidia. 

,- • • n .«.,• 3Zoospores; D , macroconidia and conidiophores. Nectria ditissima. C, asci and aseospoie» , 



S P E C I M E N S E X A M I N E D R 

Nectria galligena ex H e r b . M u s . B a t . S t o c k h o l m 

Nectria galligena B r e s . (ex H e r b . R e h m ) A u f ga l len a m Salix purpurea a m 
S o n n t a g s b e r g , 2 2 . 5 . 1 9 0 7 , P . S t r a s se r . 

Nectria galligena folder H e r b . I . M . I . 

O n Acer, L i t t l e C o m p t o n , R h o d e I s l a n d , U .S .A . , J . H . F a u l l , Oc t . 3 5 ( 5 2 2 1 0 ) . 
O n Aesculus, L i t t l e C o m p t o n , R h o d e I s l a n d , U .S .A . , J . H . F a u l l , O c t . 3 5 
( 5 7 2 1 8 ) . OnBetula, W o r c e s t e r , Mass . , U . S . A . , J . E . , Aug . 3 9 ( 5 2 2 1 1 ) . O n Carya, 
Circa S y r a c u s e , N . Y . , H . P . A . Meier , 3 4 ( 5 2 2 0 8 ) . O n Fraxinus, L e n c h W o o d s , 
W a r w i c k s . , A . H . R . BuUer , Sep t . 3 3 ( 5 2 1 9 5 ) ; B r a n t h a m C o u r t , Suffolk, J . E . , 
Oc t . 3 3 ( 5 2 1 9 8 ) ; T r i n g , B u c k s . , E . W . M . & J . E . , N o v . 3 3 ( 5 2 2 1 2 ) ; S jaeUand , 
D e n m a r k , J . E . , M a y 3 4 ( 5 2 2 1 3 ) ; G len t res s F o r e s t , Peeb le s , S c o t l a n d , J . E . & 
M. W i l s o n , M a r . 3 5 ( 5 2 2 1 4 ) ; B e n m o r e E s t a t e , Argy l l sh i re , S c o t l a n d , J . E . & 
C. G. C. Ches te r s , M a r . 3 5 ( 5 2 2 1 5 ) ; R a n m o r e C o m m o n , S u r r e y , E . W . M . , F e b . 3 6 
( 2 2 8 2 5 ) ; W h e a t f e n B r o a d , Norfo lk , E . A . E . , M a r . 4 7 ( 1 2 2 8 0 ) ; P r e s t e i g n , R a d n o r ­
shi re , J . D ing ley , Sep t . 5 7 ( 7 0 6 6 0 ) . O n Pyrus, N o r t h W o o t t o n , Nor fo lk , T . P e t c h , 
F e b . 2 5 ( 2 2 8 2 4 ) ; Ma lone R o a d , Belfas t , A . E . M u s k e t t , ? Sep t . 3 0 ( 5 2 1 9 7 ) ; Seven-
o a k s , K e n t , S. P . Wi l t sh i r e , J u n e 3 3 ( 5 2 1 9 6 ) ; E a s t Mai l ing , K e n t , F . H a m m o n d , 
Oc t . 3 3 ( 5 2 1 9 9 ) ; C a m b r i d g e , W . D i l l o n - W e s t o n , N o v . 3 3 ( 5 2 2 0 0 ) ; Mick le ton , 
Gloucs . , L . Ogilvie, N o v . 3 3 ( 5 2 2 0 1 ) ; J a e g e r s b o r g , D e n m a r k , J . E . & N . F . B u c h -
w a l d , Apr i l 3 4 ( 5 2 2 0 5 ) ; B a a m , H o U a n d , J . E . & J . W e s t e r d i j k , J u n e 3 4 ( 5 2 2 0 6 ) ; 
Solihul l , B i r m i n g h a m , C. G. C. Ches te r s , J a n . 3 5 ( 2 2 8 2 3 ) ; A u c k l a n d , N . Z . , P . F r y , 
J u l y 4 9 ( 5 0 3 9 0 ) ; E a s t Mai l ing R e s . S t a t . , K e n t , M. H . Moore , Oc t . 5 7 a n d M a r . 
5 8 ( 7 0 7 9 1 a n d 7 2 4 7 7 ) ; o n Salix, W i n d s o r , B e r k s . , J . E . , J u l y 3 4 ( 2 2 8 2 3 ) ; Son-
t a g s b e r g , A u s t r i a , P . S t rasse r , Oc t . 0 1 ( 2 2 1 8 9 ) ; V i n d o b o n K r y p t . E x s . 6 1 3 
( 2 2 1 8 7 ) . T h e s e l a s t t w o a r e t a k e n a s a u t h e n t i c for t h e n a m e . 

N e c t r i a d i t i s s i m a Tu l . , Se lec ta F u n g . Ca rp , i i i , 7 3 - 7 5 , 1 8 6 5 . 

D E S C R I P T I O N 

P e r i t h e c i a a s soc ia t ed w i t h ' d i e - b a c k ' or c a n k e r of Fagus. T h e y occur i n g r o u p s 
of 5 - 3 0 o n a p o o r l y d e v e l o p e d s t r o m a t h a t is b a r e l y e r u m p e n t t h r o u g h t h e pe r i ­
d e r m . T h e p e r i t h e c i a a r e o v a t e t o g lobose , ye l low, b e c o m i n g d e e p r e d a n d s l i gh t ly 
d a r k e r r o u n d t h e ost iole , t h e y h a v e a s m o o t h wal l a n d m e a s u r e 2 5 0 - 3 0 0 / / . i n 
d i a m e t e r . I n sec t ion , t h e l a t e r a l wa l l is 4 5 - 5 5 / / w i d e a n d f o r m e d of t h r e e in­
d i s t i n c t r eg ions . T h e o u t e r , 2 0 - 2 4 / / w i d e , is c o m p o s e d of t h i c k - w a l l e d g lobose 
cells 5 - 6 / / i n d i a m e t e r a n d i n t e r s p e r s e d w i t h f l a t t ened cells 4 - 6 x 2 - 3 / / . T h e 
c e n t r a l r eg ion h a s t h i n n e r - w a l l e d a n d m o r e e l o n g a t e cells 8 - 1 2 x 3—4 / / . T h e i n n e r 
r eg ion is f o r m e d of v e r y t h i n - w a l l e d e longa t e cells t h a t l ine t h e p e r i t h e c i a l c a v i t y . 

T h e asc i a r e c l a v a t e w i t h a s h o r t s t a l k a n d r o u n d e d a t t h e a p e x , w i t h o u t a 
r i n g a n d w i t h e igh t s u b d i s t i c h o u s a s c o s p o r e s ; t h e y m e a s u r e 8 5 - 9 5 X 1 5 - 1 8 //. 

Ascospores a r e v a r i a b l e i n s h a p e a n d size, ova l t o el l ipsoid a n d s l igh t ly con­
s t r i c t e d a t t h e c e n t r a l s e p t u m , t h e y m e a s u r e 1 4 - 2 1 x 5 - 8 / / ( m e a n 1 6 - 9 x 6 - 4 5 / / ) . 
T u l a s n e ' s m a t e r i a l e x a m i n e d b y m e w a s i m m a t u r e a n d t h e m e a n ascospore 
m e a s u r e m e n t w a s 1 2 - 6 x 5 - 9 / / . Ashcrof t g a v e a m e a n of t h e T u l a s n e m a t e r i a l 
m e a s u r e d b y h i m as 1 3 - 4 4 X 6 - 0 7 / / . 



C U L T U R E S 

Single ascospores i so la ted o n t o m a l t , p o t a t o d e x t r o s e , a n d p o t a t o s t a r c h a g a r 
s h o w e d iden t i ca l g r o w t h . I n 1 4 d a y s t h e colonies were w h i t e floccose, 1 - 5 - 2 - 5 c m . 
d o w n t h e a g a r s lope i n a t e s t - t u b e ; a ye l lowish-green d i sco lo ra t ion w a s p r e s e n t 
o n t h e surface of t h e aga r . S p o r e p r o d u c t i o n w a s spa r se a l t h o u g h mie rocon id ia 
were f o r m e d o n p o t a t o d e x t r o s e a g a r a n d b o t h mic ro a n d m a c r o c o n i d i a were 
fo rmed o n m a l t aga r . 

T h e mie rocon id ia were f o r m e d o n s h o r t l a t e r a l pegs o n t h e superficial h y p h a e , 
t h e y were h y a l i n e , ob long t o a l l an to id , 2 - 2 - 5 x 0 - 8 - 1 fx. 

Macrocon id ia a r e f o r m e d o n b r a n c h e d con id iophores , e a c h b r a n c h t e r m i n a t i n g 
i n 1 - 3 ph i a l ides . T h e s e a r e c y h n d r i c a l , w i t h a t h i c k e n i n g of t h e l a t e r a l wal l n e a r 
t h e a p e x t o f o r m a collar , a n d t h e y m e a s u r e 1 5 - 2 5 X 2 - 3 /*. Macrocon id ia a r e 
cy l indr ica l , s t r a i g h t or s l igh t ly c u r v e d a n d n a r r o w i n g s o m e w h a t t o w a r d s t h e 
a p e x , t h e y a r e 4 - 7 s e p t a t e w h e n m a t u r e a n d m e a s u r e : 

P e r i t h e c i a l in i t ia l s f o r m e d i n l a rge n u m b e r s o n all m e d i a as i t b e g a n t o d r y 
o u t b u t n o ascospores were found . 

H e r b . M u s . P a r i s ( L a b . C ryp t . ) E x . H e r b . T u l a s n e 

Nectria ditissima in P a g o , P ie r re fonds , 1 8 5 7 (slides of sec t ions a n d spores) e x . 
H e r b . E r h l i c h . 

Nectria ditissima- folder H e r b . I . M . I . 

O n Fagus, M a r k B r a n d e n b u r g , G e r m a n y , J . E . & H . W . Wol l enwebe r , M a y 3 4 
( 2 2 8 2 2 ) ; K e n m o r e , I r e l a n d , P . O 'Connor , D e c . 3 4 ( 1 6 9 7 9 ) ; B e n m o r e E s t a t e , 
A r g y l l ; Crieff a n d B r a c o , P e r t h s h i r e , S c o t l a n d , J . E . & C. G. C. Ches te rs , M a r . 3 5 
( 5 2 2 1 6 & 2 2 8 2 1 ) ; W e s t b u r y F o r e s t , H a n t s , J . S. M u r r a y , M a r . 5 8 ( 7 2 3 0 2 & 
7 2 3 0 3 ) , Oc t . 5 8 ( 7 5 2 4 2 ) . 

N e c t r i a p u n i c e a ( S c h m i d t ex F r . ) F r . e x R a b e n h . , H e r b . M y c , vii , N o . 6 3 4 , 

Sphaeria punicea S c h m i d t i n P . K u n z e & S c h m i d t , M y k . H e f t e i, p . 6 1 , 1 8 1 7 . 
Sphaeria punicea S c h m i d t ex F r . , Sys t . Mycol . , ii , p . 4 1 5 , 1 8 2 3 . 
Nectria punicea ( S c h m i d t e x F r . ) F u c k e l , S y m b . M y c , p . 1 8 0 , 1 8 7 0 . 
Nectria punicea (Schm. ex F r . ) F r . i n S a c c , Syll. Fung., p . 4 8 0 , 1 8 8 3 . 

Fr i e s ( 1 8 4 9 ) r ecognized t h e fungus as a Nectria b u t a s h e be l ieved i t t o b e 
exo t i c for t h e S c a n d i n a v i a n coun t r i e s , i t w a s n o t i n c l u d e d i n h i s l is t of Nectria 
species. T h e n a m e was first p u b l i s h e d b y R a b e n h o r s t , loc . ci t . U n f o r t u n a t e l y , 
R a b e n h o r s t mis ident i f ied t h e fungus a n d t h i s e x s i c c a t u m , or a t l eas t t h e p a r t i n 
H e r b . K e w , is N. cinnabarina. Cooke ( 1 8 6 6 ) s t a t e d t h a t h e f o u n d t h i s spec imen 
ind i s t i ngu i shab le f rom N. cinnabarina o n Bibes a n d R a b e n h o r s t ( 1 8 6 6 ) be l i eved 
i t n o t sufficiently d i s t i nc t f rom N. cinnabarina t o jus t i fy i t s s e p a r a t i o n a s a 
d i s t inc t species. T h u s t h e f r equen t confusion b e t w e e n N. punicea a n d N. cinna-

4 - s e p t a t e 
5 - s e p t a t e 
6 - s e p t a t e 
7 - s e p t a t e 

5 0 - 6 5 x 3 - 5 / 1 

6 8 - 8 0 x 4 - 5 / 1 

7 5 - 8 6 X 5 - 6 ix 

8 2 - 9 0 X 5 - 6 / X 

S P E C I M E N S E X A M I N E D 

1 8 5 8 . 



barina on Rhamnus frangula h a s i t s or igin i n t h i s e x s i c c a t u m . T h i s 'would, a lso 
a c c o u n t for t h e conidia l s t a t e of N. punicea b e i n g c i t ed a s a Tubercularia ( P e t c h , 
1938). O n o t h e r h o s t s , t h e confusion seems t o lie b e t w e e n N. punicea a n d N. 
coccinea, a n d a l is t is g i v e n a t t h e e n d of t h e mis ident i f ied col lect ions a m o n g s t 
t h e exs i cca ta e x a m i n e d b y t h e a u t h o r . 

T h e o n l y B r i t i s h col lect ions seen were m a d e b y Cooke o n Rhamnus frangula 
a n d i s sued b y h i m as F u n g . B r i t . N o . 370 a n d N o . 475 . Also i n Cooke ' s he r ­
b a r i u m in H e r b . K e w t h e r e a r e severa l o t h e r col lect ions b y h i m f rom H i g h g a t e . 

A l t h o u g h th i s species h a s n o t b e e n g r o w n b y t h e a u t h o r , i t s con id ia l s t a t e 
h a s b e e n fully desc r ibed b y W o l l e n w e b e r (1926) a n d R i c h t e r (1928). 

I n B r i t a i n , t h e n a m e Nectria punicea h a s b e e n f r e q u e n t l y u s e d for a c losely 
r e l a t e d fungus o n Ilex aquifolium. T h i s h a s b e e n i so l a t ed severa l t i m e s b y t h e 
wr i t e r a n d on compar i son w i t h W o l l e n w e b e r ' s a n d R i e h t e r ' s d e s c r i p t i o n is 
sufficiently d i s t i n c t t o b e t a k e n as a v a r i e t y of N. punicea. 

Ascospores 

Microconidia 
Macroconidia 

N. punicea 
Obliquely monost ichous 
Smooth walled 

11-5-17 X 4-6 fi 
5-5-11-5X2-5-4 ix 
80-117 X 5-6 tt 

N. punicea var. 

Sub-dist ichous 
R o u g h wal led w h e n 

mature 
1 4 - 2 4 x 7 - 1 0 ^ 
7-5-16 x 2-5-4,/ 
90 -115x6-8 , / 

D E S C R I P T I O N 

P e r i t h e c i a c rowded o n a n e r u m p e n t s t r o m a 2 - 5 - 3 m m . d ia . w h i c h b u r s t s 
t h r o u g h t h e p e r i d e r m of t h e h o s t , t h e y a r e o v o i d t o n a r r o w l y globose w i t h a 
p o i n t e d os t io lar pap i l l a , r e d d i s h - b r o w n in colour w i t h a s m o o t h wal l a n d m e a s u r e 
3 0 0 - 4 0 0 / / i n d i a m e t e r . I n sec t ion t h e l a t e r a l wal l is 6 0 - 7 0 / / w i d e a n d f o r m e d 
of t w o reg ions . T h e o u t e r consis ts of t h i c k - w a l l e d g lobose cells w h i c h s h o w a 
g r a d a t i o n i n size f rom 1 0 - 1 2 x 6 - 7 / / i n t h e o u t e r l aye r s t o 5 - 7 x 3 — 4 / / i n t h e 
i n n e r l aye r s . T h e i n n e r reg ion 1 2 - 1 6 / / is f o r m e d of 5 - 6 l aye r s of v e r y t h i n - w a l l e d 
e longa te cells wh ich b e c o m e compres sed as t h e p e r i t h e c i u m m a t u r e s . 

T h e asci a r e c l ava t e , w i t h o u t a n ap ica l collar a n d m e a s u r e 90—120 X 1 1 — 1 3 //. 
T h e e igh t ob l ique ly m o n o s t i c h o u s t o sub -d i s t i chous ascospores a r e b r o a d l y fusoid 
t o el l ipsoid, h y a l i n e w i t h a s m o o t h wal l a n d s l igh t ly c o n s t r i c t e d a t t h e c e n t r a l 
s e p t u m , t h e y m e a s u r e 1 4 - 1 6 x 6 / / . 

S P E C I M E N S E X A M I N E D 

Nectria punicea folder H e r b . R . B . G . K e w 

Cooke, F u n g . B r i t . exs . 370 & 4 7 5 ; F u c k e l , F u n g . R h e n . 9 8 4 ; W e s t e r n d o r p , 
H e r b . C r y p t . Be lg . 1109 (2 p t s ) ; H e r b . K . S t a r e s , R i g a , L a t v i a , 8 7 3 ; Nectria 
punicea o n Rhamnus frangula, B i s h o p s W o o d , F e b . 1866, ex H e r b . Cooke, K e w . 
Nectria punicea folder H e r b . I . M . I . 

O n Rhamnus frangula, F u n g . Br i t . , M. C. Cooke 475 (18366) ; F . P e t r a k , 
M y c o t h . genera l i s , 475 (30357) ; A . L u d w i g , F l o r a W e s t f a l e n (22180) ; E x . H e r b . 
K . S t a r e s 873 (22839) ; V i n d o b o n K r y p t . E x s . 821 (11400) ; Sof te land , B e r g e n , 
N o r w a y , W o l l e n w . 2001 (51939) ; M a c h n o w e r B u s c h , Ber l in , G e r m a n y , W o l l e n w . 
2070/71 (51937). 



I N C O R R E C T L Y N A M E D E X S I C C A T A I N H E R B . R . B . G . K E W OF N E C T R I A P U N I C E A 

L i b e r t , H e r b , d u J a r d i n B o t . B ruxe l l e s , N o . 678, 679, 680, 681 Nectria punicea 
all N. cinnabarina. R e h m , A s c o m y c e t e n 3371 JV. punicea n o n es t . D e T h i i m e n , 
M y c o t h e c a un ive r sa l i s 1549 N. punicea, IN. cinnabarina; P l o w r i g h t , S p h a e r i a 
B r i t . N. punicea = iV. cinnabarina; R a b e n h . H e r b . Mycol . 634 JV. punicea = 
JV. cinnabarina; C. R o u m e g u e r e , F u n g . Gal l . E x s . 1465 ,1646 , & 1657 JV. punicea, 
all = JV. cinnabarina; S y d o w , M y c o . M a r c h i a 1250 JV'.punicea = JV. cinnabarina. 

In Herb. I.M.I. 

F . P e t r a k , 1930 (22181) JV. punicea = JV. cinnabarina. 

N e c t r i a p u n i c e a (Schm. ex . F r . ) F r . v a r . i l i c i s v a r . n o v . A T y p o d i f fer t : 
Asci 1 1 0 - 1 3 0 X 1 4 - 1 5 / i t ; Ascosporae d i s t i chae , 1 6 - 2 4 X 7 - 1 0 / n ; Macroconidia 

9 0 - 1 1 5 x 6 - 8 it. 
H a b i t a t i n r a m i s Ilicis aquifolii. T y p u s , L l a n r w s t , N . W a l e s ( I .M. I . 73437) . 
T h i s v a r i e t y is e r ec t ed o n t h e ev idence o u t l i n e d i n t h e i n t r o d u c t i o n t o t h e 

p r e v i o u s species . I t h a s a cha rac t e r i s t i c h a b i t a t a n d is c o m m o n i n t h i s c o u n t r y . 
I t s pe r i t hec i a a r e f o u n d o n t h e t r u n k or l a rge r b r a n c h e s of d y i n g o r d e a d ho l ly 
t r ee s , of ten a b o v e t h e s t r o m a of Diatrype stigma. T h e s c a t t e r e d pe r i t hec i a l 
s t r o m a m a y r e a c h f rom g r o u n d level t o t w e n t y feet or m o r e u p t h e t r u n k . 

T h e pe r i t hec i a a r e dense ly c r o w d e d a n d d e v e l o p i n succession o n a n e r u m p e n t 
s t r o m a f o r m e d of h o m o g e n e o u s g lobose t h i n - w a l l e d cells 7 -10 fx. i n d i a m e t e r . 
T h e b a s e of t h e s t r o m a p e n e t r a t e s t h e lent icels a n d is u s u a l l y o n l y a t t a c h e d t o 
t h e h o s t b y t h i s n a r r o w w e d g e of t i s sue . T h e pe r i t hec i a a r e r e d t o r edd i sh b r o w n , 
g lobose t o o v a t e w i t h a smaU ap ica l disc a n d m e a s u r e 230 -250 fi i n d i a m e t e r . 
T h e o u t e r wa l l is u s u a l l y s m o o t h a n d i n sec t ion is 4 5 - 5 0 tt w ide a n d c o m p o s e d 
of t h r e e i nd i s t i nc t r eg ions . T h e o u t e r is f o r m e d of cells t h a t o n l y differ f rom 
t h o s e of t h e s t r o m a in h a v i n g t h i c k e r wal l s , t h e s e cells a r e g lobose a n d m e a s u r e 
6 - 8 [i i n d i a m e t e r w i t h a few 8 -9 X 4 - 5 ii. T h e m i d d l e reg ion h a s a ye l low colora­
t i o n w i t h t h i n n e r - w a l l e d , g lobose t o s l igh t ly e longa t e ce l l s ; ap ica l ly t h i s l a y e r 
fo rms t h e d isc . T h e inne r reg ion is f o r m e d of t h in -waUed e longa t e h y a l i n e cells. 

T h e asci a r e c l a v a t e w i t h a r o u n d e d a p e x a n d e igh t m o n o s t i c h o u s t o ap ica l ly 
d i s t i chous ascospores , t h e y m e a s u r e 110-130 X 1 4 - 1 5 tt. 

T h e ascospores a r e h y a l i n e , b r o a d l y fusoid w i t h a s l ight cons t r i c t i on a t t h e 
c e n t r a l s e p t u m ; u s u a l l y t h e e igh t ascospores s h o w cons ide rab le v a r i a t i o n i n size 
a n d s h a p e i n e a c h a scus . W h e n t h e spores a r e m a t u r e t h e wal ls a r e s l i gh t ly 
r o u g h e n e d a n d l igh t b r o w n ; t h e y m e a s u r e 1 4 - 2 4 x 7 - 1 0 f i . 

Ascospores g e r m i n a t e r ead i ly , a n d o n m a l t or p o t a t o d e x t r o s e aga r , t h e 
colonies a r e 1 c m . d ia . , w h i t e fLoccose a n d r a t h e r e r u m p e n t a t t h e p o i n t of 
i n o c u l u m , af ter 7 d a y s ; p r i m a r y conid ia a r e p r e s e n t i n a b u n d a n c e a n d s e c o n d a r y 
con id ia j u s t beg inn ing t o fo rm. O n m a l t a g a r t h e g r o w t h g r a d u a l l y a s sumes a 
s p a r s e h a i r y a p p e a r a n c e a n d a f te r 4 - 5 weeks t h e a g a r b e c o m e s r e d d i s h b r o w n . 
T h i s d i sco lora t ion is less m a r k e d o n p o t a t o d e x t r o s e a g a r a n d also t h e ae r ia l 
h y p h a e r e m a i n w h i t e a n d floccose. Macrocon id ia fo rm as smal l p u s t u l e s i n o lder 
cu l t u r e s . 

C U L T U R E S 



F I G . 1 5 . Nectria punicea var. ilicis. A , diagrammatic sect ion of perithecial s t r o m a ; 
B , asci and ascospores; C, microconidiophores and conidia; D - E , macroconidia; 

D , from h o s t ; E , from culture. 



Mieroconid ia fo rm o n l a t e r a l ph ia l ides , t h e s e m a y b e s imple ( formed o n t h e 
h y p h a e ) or a s t e r m i n a t i o n s t o s h o r t l a t e r a l b r a n c h e s . T h e ph i a l i de s a r e 17 -25 fx 
long a n d 2-2-5 /x a t t h e b a s e n a r r o w i n g s l igh t ly t o w a r d s t h e a p e x w h e r e t h e y 
t e r m i n a t e i n a collar . Mieroconid ia a r e 7-5-16 X 2-5—4 xi, h y a l i n e , el l ipsoid t o 
cy l indr ica l , a n d m a y b e c o m e 1-septa te . 

Macrocon id ia deve lop sparse ly , a l t h o u g h m o r e a b u n d a n t l y on m a l t t h a n 
p o t a t o d e x t r o s e aga r . T h e y ar i se f rom s h o r t ph ia l ides t h a t m e a s u r e 18-32 x 2 - 5 -
3-5/x. T h e first t o fo rm a re o n s imple con id iophores b u t i n o lder cu l tu res t h e 
con id iophores u n d e r g o r e p e a t e d b r a n c h i n g , a n d each b r a n c h t e r m i n a t e s i n a 
ph ia l ide . Macrocon id ia a r e cy l indrocarpon- l ike , n a r r o w i n g s l igh t ly t o w a r d s t h e 
r o u n d e d e n d s . T h e g r e a t e s t w i d t h of t h e spore is a p p r o x i m a t e l y o n e - t h i r d f rom 
t h e b a s e . W h e n m a t u r e t h e y a r e 7 - 9 s e p t a t e a n d m e a s u r e 9 0 - 1 1 5 X 6 - 8 ti. 

S P E C I M E N S E X A M I N E D 

Nectria punicea folder (Br i t , coll.) H e r b . R . B . G . K e w 

O n Ilex aquifolium, M u l g r a v e W o o d s , Y o r k s . , C. Cross land, S e p t . 0 8 ; P o w e r s 
Cour t , D u b l i n , C. Cross land, S e p t . 1 8 9 8 ; Chis lehurs t , K e n t , F . Cur rey , N o v . 
1859. 

Nectria punicea v a r . ilicis folder H e r b . I . M . I . 

O n Ilex aquifolium, Sol ihul l , W a r w i c k s . , E . W . M . , Apr i l 22 (18363) ; W e s t c o t t , 
S u r r e y , E . W . M . , A u g . 2 3 (18302) ; P e n k r i d g e , Staffs. , N . C. P r e s t o n , Apr i l 38 
(18365) ; R e d e m o n , N . I r e l a n d , E . W . M . , S e p t . 40 (34608) ; H a s l e m e r e , S u r r e y , 
E . W . M . , S e p t . 45 (1336) ; Mis t l y , E s s e x , M . B . E . , M a y 48 (59650) ; R u f u s S t o n e , 
H a n t s , A . H . S. B r o w n , Sep t . 54 (57790) ; F o r e s t of D e a n , Glos. , C.B. , Sep t . 
55 (61045) ; R a n m o r e C o m m o n , S u r r e y , C .B. , J a n . 56 (61774a) ; D u l v e r t o n , 
Somerse t , C .B. , M a y 57 (69424a & 6 9 4 3 6 ) ; L e i t h Hi l l , S u r r e y , C .B. , Oc t . 57 
(70788) ; A s h t e a d C o m m o n , Su r r ey , C.B. , F e b . 58 (71878) ; W o o t t o n , S u r r e y , 
C .B. , Mar . 58 (72605) ; G w y d y r F o r e s t , L l a n r w s t , C .B. & S . J . H . , M a y 58 
(73437) T y p e col lect ion. Ex. Herb. Ehrlich on Ilex aquifolium, W e s t w i c k W o o d s , 
Norfo lk , E . W . M . , Oc t . 34 (22834) ; S t r a t t o n S t rawless W o o d s , Norfo lk , E . W . M . , 
Oc t . 34 (22833) ; W e s t e r h a m , K e n t , E . W . M . , Apr i l 35 (22837) ; R e i g a t e , S u r r e y , 
E . W . M . , A p r i l 35 (22835) ; A s h d o w n F o r e s t , Sussex , E . W . M . , Apr i l 35 (22836). 
Nectria punicea var. ilicis col lect ions i n Nectria punicea folder i n H e r b . R . B . G . 

K e w 

O n Ilex, J . E . Vize , Micro-fung. B r i t . 3 7 3 ; M. C. Cooke , S h e r e (ex. H e r b . 
C o o k e ) ; C. R o u m e g u e r e , F u n g . Gal l . E x s . 2 1 8 1 ; P . P . S t rasse r , K r y p t . E x s . 
1 6 1 0 ; Prof. Ba l four , Oxford , F e b . 1 8 8 7 ; J . S. G a m b l e , Highf ie ld W o o d s , H a n t s , 
J a n . 13 . 

J 
N e c t r i a f u c k e l i a n a spec . n o v . 

(N. cucurbitula i n F u c k e l ' s S y m b . Mycol . p . 180, 1 8 7 0 ; n o n iV. cucurbitula 
(Tode e x F r . ) F r . ) 
W h e n Miss D i n g l e y (1951) desc r ibed Nectria pinea t o r ep l ace N. cucurbitula, 

w h i c h s h e cons ide red t o b e a n o m e n confusum, s h e d i d n o t a p p r e c i a t e t h e e x t e n t 
of t h e confusion t h a t ex i s t ed . I n E u r o p e , t h e m o d e r n c o n c e p t of N. cucurbitula 
w a s b a s e d o n F u c k e l ' s F u n g . R h e n . E x s . 983 , b u t t h i s w a s n o t t h e species t o 



which F r i e s h a d a p p l i e d t h e n a m e . H e u s e d i t for w h a t , u n t i l n o w , h a s c o m m o n l y 
b e e n cal led Ophionectria cylindrospora. 

T h i s species h a s long m u l t i s e p t a t e ascospores w h i c h p r o d u c e a scocon id ia i n 
t h e a scus . I t is f u r t h e r d i scussed u n d e r t h e n a m e Scoleconectria cucurbitula. 

T h e r e a r e a lso t w o species of Nectria o n conifers w h i c h h a v e h i t h e r t o b e e n 
t r e a t e d as one , u n d e r F u c k e l ' s c o n c e p t of N. cucurbitula. One is n o w d i s t i n g u i s h e d 
as iV. pinea D i n g l e y a n d t h e o t h e r is b a s e d o n F u c k e l ' s F u n g . R h e n . N o . 983 , 
i s sued a s iV. cucurbitula. A s t h i s l a t t e r n a m e h a s a l r e a d y b e e n used , t h e n a m e 
N. fuckeliana is p r o p o s e d for t h i s species . 

All t h r e e a r e confined t o coniferous t r ee s a n d t h e c h a r a c t e r s s e p a r a t i n g t h e m 
a r e t a b u l a t e d b e l o w : 

Perithecia 

Ascospores 
Ascoconidia 
Microconidia 
Macroconidia 

(when mature) 

Nectria fuckeliana 
' Coccineoid' 

I n groups of 10-100 
300-400 n dia. 

13-16 x 5-6 ,x 
N o n e 
6-9 X 2-5-5 ft 
3-septate only 

3 3 - 4 0 x 4 - 5 ^ 

Nectria pinea 
'Mammio id ' 

Scattered or in small 
groups, 400-500 fj. 
dia. 

16-22 X 7-10 ii 

N o n e 
N o n e 
4-5 septate 

5 2 - 7 5 x 5 - 7 ^ 

S. cucurbitula 
' Aquifol ioid' 

Groups of 10-20, 
250-400t4 dia. 

36-55 X 2-3-5 fi 
4-6 x 1-1-5 n 
4 - 6 x 1 fj. 
N o n e 

Nectria fuckeliana spec , n o v . 
Stromata e r u m p e n t i a a p p l a n a t a , 1-2 m m . d i a m e t r o , 0 -5-1 m m . l a t a p a r e n c h y -

m a t i c a . 
Perithecia caesp i tosa , s t r o m a o m n i n o t e g e n t i a , e l l ipsoidea, lev ia , os t io lo m i n u t e 

papi l l i formi o r n a t a , r u b r a vel fuscorubra , 300 -400 /x d i a m . 
Asci cy l indrace i , ap ice r o t u n d a t i e t c ingulo re f r ingen t i p o r u m c i r cum a m b i e n t i 

p r a e d i t i , oc tospor i , 8 6 - 1 2 0 X 1 0 - 1 2 / x / 
Ascosporae m o n o s t i c h a e ve l subd i s t i chae , fus i formes, h y a l i n a e , m e d i o con-

s t r i c t a e , 1-septa tae , 13 -16 X 5 -6 xi. 
In cultura 
Mycelium a l b u m , f loccosum, ex h y p h i s hya l in i s 3 - 4 xi crassis c o m p o s i t u m . 
Microconidia h y a l i n a , ova l ia ve l cy l indr ica 6 -9 X 2 -5-4 /x o n p s e u d o c a p i t u l u m 

a g g r e g a t a . 
Macroconidiophora r a m o s a ; p h i a l i d i b u s s u b u l a t i s t e r m i n a l a , 1 8 - 3 0 X 2 -5 -3 /x. 
Macroconidia F u s a r i o s imilea , h y a l i n a , c u r v u l a , fusiformia, 3 - s e p t a t a 33^40 X 

4 - 5 /x, i n c u m u l o g lu t inosa . 
Habitat in r a m i s p i n o r u m , F u c k e l , F u n g i R h e n . N o . 983 u t Nectria cucurbitula 

F r . , in H e r b . R . B . G . K e w . 

D E S C R I P T I O N 

P e r i t h e c i a d e v e l o p i n g r o u p s of 10 -100 on d i sc re te s t r o m a t a t h a t ar ise in 
t h e p h e l l o d e r m a n d r u p t u r e t h e ove r ly ing p e r i d e r m of t h e h o s t . E a c h s t r o m a 
is 1-2 m m . i n d i a m e t e r a n d 0-5-1 m m . t h i c k , a n d c o m p o s e d of h o m o g e n e o u s 
p s e u d o p a r e n c h y m a t o u s t i s sue fo rmed of h e x a g o n a l t h i n - w a l l e d cells 10 -20 / x i n 
d i a m e t e r . Occas iona l ly t h e pe r i t hec i a deve lop on b a r e w o o d a n d i n t h i s case t h e 
s t r o m a ex is t s m e r e l y as a cush ion be low t h e pe r i t hec i a . 



T h e smoo th -wa l l ed , b r o a d l y o v a t e pe r i thec i a , w i t h a s h o r t i n d i s t i n c t os t io la r 
pap i l l a , a r e v e r y r egu la r a n d cha rac t e r i s t i c i n a p p e a r a n c e . W h e n y o u n g t h e y 
a r e b r i g h t r e d b u t b e c o m e d e e p m a r o o n w h e n m a t u r e a n d m e a s u r e 3 0 0 - 4 0 0 /x 
i n d i a m e t e r . I n sec t ion t h e l a t e r a l wa l l is 6 0 - 8 0 /x wide a n d f o r m e d of t h r e e zones . 

20(1 

F I G . 1 6 . Nectria fuckeliana. A , asci and ascospores; B , microconidiophores and 
conidia; C , macroconidiophores and conidia. 

T h e o u t e r , w h i c h is 36 -40 / x w i d e , shows a close r e l a t i onsh ip t o t h e ' m a m -
m o i d e a ' g r o u p b u t h e r e t h e cell s t r u c t u r e is n o t so o b s c u r e d a s in m o s t species 
i n t h i s g r o u p . T h e s e cells a r e e l o n g a t e d w i t h t h e longes t ax is a t r i g h t ang les t o 
t h e surface of t h e wal l a n d m e a s u r e 1 2 - 1 6 x 3 - 4 it. T h e cen t r a l zone is 14-18 /x 
wide a n d f o r m e d of e longa te cells w i t h t h e longes t ax i s pa ra l l e l t o t h e surface 
of t h e wal l a n d cells 8 - 1 4 X 2 -4 / x . T h e c a v i t y of t h e p e r i t h e c i u m is l ined b y 
severa l l aye r s of v e r y t h i n - w a i l e d cells w h i c h a r e c r u s h e d as t h e asci m a t u r e , 
a n d t h e s e cells fo rm t h e i nne r t h i r d reg ion . 

Asci a r e cy l indr ica l w i t h a r o u n d e d a p e x possess ing a w e l l - m a r k e d r ing . 
T h e y h a v e e igh t m o n o s t i c h o u s b u t l a t e r ob l ique ly m o n o s t i c h o u s a n d t h e n d is t i ­
chous ascospores . W h e n m o n o s t i c h o u s t h e asci a r e 8 6 - 1 2 0 X 8-9/LX, b u t a s t h e 
spores b e c o m e d i s t i chous t h e y w i d e n ap ica l ly t o 10-12 /x . P a r a p h y s e s a r e 
a b u n d a n t a n d u s u a l l y pe r s i s t u n t i l t h e asci m a t u r e . Ascospores a r e b r o a d l y 
fusiform t o el l ipsoid a n d s l igh t ly cons t r i c t ed a t t h e c e n t r a l s e p t u m , t h e y a r e 
h y a l i n e b u t m a y b e c o m e l igh t b r o w n a n d s l igh t ly ve r rucose a t m a t u r i t y w h e n 
t h e y m e a s u r e 13 -16 X 5 -6 /x . 



C U L T U R E S 

Ascospores i so la ted o n t o m a l t a n d o n t o p o t a t o d e x t r o s e a g a r g r o w r e a d i l y 
a n d i n 14 d a y s t h e co lony is 2 - 3 c m . long a n d t h e w i d t h of t h e t e s t - t u b e . T h e 
h y p h a e fo rming t h i s m y c e l i u m a r e full of oil d r o p s ; t h e co lony is w h i t e , floecose, 
a n d p r o d u c e s masse s of m i c r o c o n i d i a ; t h e o n l y d i sco lo ra t ion of t h e m e d i a is a 
s l ight ye l lowing o n p o t a t o d e x t r o s e a g a r . 

Al l t h e i so la t ions m a d e of t h i s species s h o w a r e l u c t a n c e t o f o r m s e c o n d a r y 
conid ia e x c e p t w h e n p l a c e d i n d i rec t s u n l i g h t e v e n t h o u g h t h e y p r o d u c e pe r i ­
t h e c i a i n i nd i r ec t l i gh t i n 6 - 8 weeks . T h e mic rocon id iophores a r e f o r m e d l a t e r a l l y 
o n h y p h a e 3-3-5 it w ide a n d m a y b e s imp le , or b r a n c h e d once or t w i c e . T h e s e 
b r a n c h e s t e r m i n a t e i n s u b u l a t e ph ia l ides 1 7 - 2 5 it l ong a n d 1-1-5 it a t t h e b a s e 
a n d t e r m i n a t i n g i n a n ap ica l collar . P r i m a r y con id ia a r e h y a l i n e , ova l , occa­
s ional ly a l m o s t g lobose , a n d m e a s u r e 6 -9 X 2 -5-5 it. 

Macrocon id ia deve lop i n 3 - 4 weeks b u t o n l y i n c u l t u r e s i n d i r ec t sun l igh t , 
w h e r e t h e y fo rm o r a n g e p u s t u l e s over t h e sur face of t h e co lony . S e c o n d a r y coni­
d iophores a r e b r a n c h e d severa l t i m e s a n d e a c h b r a n c h t e r m i n a t e s i n 1—4 
ph ia l ides , t h e s e a r e s u b u l a t e 18 -30 it l ong a n d 2 -5-3 it a t ihe b a s e . 

Macrocon id ia a r e cu rved , Fusarium-like, b r o a d e s t a t t h e c e n t r e a n d n a r r o w i n g 
ap ica l ly t o a p o i n t a n d b a s a l l y t o a Fusarium-like foot-cell , t h e y a r e h y a l i n e , 
3 - sep ta t e , a n d m e a s u r e 3 3 - 4 0 X 4 - 5 tt. 

Nectria cucurbitula folder H e r b . R . B . G . K e w 

F u c k e l , F u n g . R h e n . N o . 983 Nectria cucurbitula ( t y p e ) ; H e r b . B a r b e y - B o i s . 
N o . 855 , N. cucurbitula (ex H e r b . F u c k e l , F u n g . R h e n . 9 8 3 ) ; K u n z e , F u n g . 
Select . E x s . , N o . 105 N. cucurbitula; L u d w i g , F l o r a Wes t f a l en , N. cucurbitula; 
R a b e n h o r s t , F u n g . E u r o p e . N o . 1235 iV. cucurbitula; R a b e n h o r s t , F u n g . E u r o p . 
e t ex . E u r o p . N o . 4258 N. cucurbitula; R o u m e g u e r e , F u n g . Gal l . E x s . N o s . 1016 
a n d 1292 N. cucurbitula; S y d o w , M y c o t h e c a g e r m . N o . 323 N. cucurbitula; 
S y d o w , M y c o t h e c a M a r c h . N o . 472 iV. cucurbitula. 
Nectria fuckeliana folder H e r b . I . M . I . 

O n Abies, V i n d o b o n , K r y p t . E x s . N o . 965 . OnLarix, Swa l low F a l l s , B e t w s - y -
coed, W a l e s , C.B. , M a y 58 (73333). O n Picea, R i c h m o n d , N o v a Scot ia , C a n a d a , 
R . E . B a l c h , A u g . 31 (52082) ; L u n d , Sweden , J . E . , Apr i l 34 (52083) ; B o k e b e r g , 
S w e d e n , J . E . , A p r i l 34 (52084 & 5 2 0 8 5 ) ; S a c h s e n w a l d , H a m b u r g , G e r m a n y , 
J . E . , Apr i l 34 (52088) ; Glen t res s F o r e s t , Peeb le s , S c o t l a n d , M . W i l s o n & J . E . , 
M a r c h 35 (22814) ; B e n m o r e E s t a t e , Argyl l sh i re , S c o t l a n d , J . E . & C. G. C. 
Ches te r s , M a r c h 35 (52089) ; B r a c o , P e r t h s h i r e , S c o t l a n d , J . E . a n d C. G. C. 
Ches te r s , M a r c h 35 (52094) ; B i n F o r e s t , A b e r d e e n s h i r e , S c o t l a n d , J . W a l k e r , 
J u n e 58 (73789) ; L o c h F y n e , Argy l l , J . S. M u r r a y , J u l y 58 (74201a) . E x s i c c a t a : 
A . L u d w i g , F l o r a W e s t f a l e n (16975 & 2 2 0 3 9 ) ; F l o r a L o t h r i n g e r (16974). 

N e c t r i a h e d e r a e spec . n o v . 

(The o u s t a n d i n g c h a r a c t e r of t h i s species is t h e f o r m a t i o n of t h e p r i m a r y 
conid ia i n chains.) 

Stromata p a r v a ve l ves t ig ia l ia . 

S P E C I M E N S E X A M I N E D 



Perithecia o v a t a , r u b r a vel fuscorubra , 2 0 0 - 3 0 0 fx l a t a , 2 7 0 - 3 0 0 fx a l t a , ap ice 
a p p l a n a t a . 

Asci cy l indr ic i , bas i t r u n c a t i , ap ice r o t u n d a t i e t c ingulo re f r ingent i p o r u m 
c i r cum a m b i e n t i p r a e d i t i , oc tospor i 8 0 - 9 5 X 7 - 9 fx. 

Ascosporae m o n o s t i c h a e , o b l i q u a e , h y a l i n a e ve l pa l l ide b r u n n e a e , e l l ipsoideae, 
1 - s ep ta t ae , 1 2 - 1 5 X 4 -5-6 fx. 

F I G . 1 7 . Nectria hederae. A , asci and ascospores; B , microconidiophores and 
mieroconidia in cha ins ; C , macroconidiophores and macroconidia; D , chlamydo-

spores. 

In cultura 

Mycelium a l b u m ex h y p h i s spars i s hya l in i s c o m p o s i t u m . 
Microconidiophora r a m o s a , p r o s t r a t a ve l e rec ta , p h i a l i d i b u s s u b u l a t i s t e r m i -

n a t a , 2 4 - 3 0 X 2 - 3 p. 
Mieroconidia i n c a t e n u l a s a d 400 JX l ongas p r o d u c t a h y a l i n a , fusiformia 6 -9 X 

2 - 3 ix. 

Macroconidiophora r a m o s a , h y a l i n a , p h i a l i d i b u s s u b u l a t i s t e r m i n a t a , 2 2 - 3 6 X 
4 - 5 ix. 

Macroconidia cy l indr ica , u t r i n q u e r o t u n d a t a , c u r v u l a , 5 - s e p t a t a 5 2 - 7 8 X 5 -7 fx. 
Habitat i n r a m i s Hederae helicis, K e w G a r d e n s , S u r r e y , E n g l a n d ; T y p u s I . M . I . 

58770a. 

T h e p e r i t h e c i a occur d i r e c t l y o n t h e c u t e n d s of s t e m s or on t h e p e r i d e r m of 
Hedera helix. T h e y a r e o v a t e w i t h a s l igh t ly f l a t t ened os t io lar d isc , i n t h e 
c e n t r e of wh ich is a smal l p a p i l l a b e a r i n g t h e ost iole. I n i t i a l l y t h e pe r i t hec i a a r e 



b r i g h t r e d b u t g r a d u a l l y t h e y b e c o m e d a r k e r i n colour , t h e y m e a s u r e 2 5 0 - 3 0 0 
(200-300) ii i n d i a m e t e r a n d 2 7 0 - 3 0 0 / / i n h e i g h t . S m a l l h y a l i n e ' b r i s t l e s ' occa­
s iona l ly seen o n t h e wal ls a r e t h e p r i m a r y con id iophores , t h e s e will p r o d u c e 
ph ia l ides a n d p r i m a r y conid ia i n cha ins if t h e p e r i t h e c i a a r e p l a c e d i n a d a m p 
c h a m b e r w h e n fresh. 

I n sec t ion , t h e l a t e r a l wal l of t h e p e r i t h e c i u m is 2 5 - 3 5 // w i d e a n d h a s t h r e e 
i n d i s t i n c t r e g i o n s ; t h e o u t e r is 16 -20 fx, h a s t h i c k - w a l l e d cells 6 - 1 0 X 4 - 5 //. T h e 
c e n t r a l r eg ion is f o r m e d of t h r e e t o four l aye r s of e l o n g a t e d cells 1 0 - 1 6 X 2 - 3 fx 
w i t h t h i n n e r wal ls t h a n t h o s e of t h e cells i n t h e o u t e r r eg ion . Ap ica l ly t h e cells 
of t h i s r eg ion f o r m t h e d isc . T h e i n n e r r eg ion is f o r m e d of severa l l aye r s of v e r y 
t h i n - w a l l e d e longa t e cells wh ich a r e c r u s h e d a s t h e p e r i t h e c i u m m a t u r e s . 

T h e asci a r e cy l indr ica l , s h o r t l y t r u n c a t e a n d w i t h a r o u n d e d o r f l a t t e n e d 
a p e x c o n t a i n i n g a po re , t h e y m e a s u r e 8 0 - 9 5 X 7 - 9 fx. 

T h e ascospores a r e ob l ique ly m o n o s t i c h o u s , h y a l i n e , e l l ip t ical t o n a v i c u l a r , 
12—15 X 4*5—6 fx W h e n ful ly m a t u r e a n d j u s t before d i scha rge t h e y m a y b e c o m e 
d i s t i chous , l igh t b r o w n , ve r rucose , a n d s l i gh t ly cons t r i c t ed a t t h e c e n t r a l s e p t u m . 

C U L T U R A L C H A R A C T E R S 

Ascospores g e r m i n a t e r e a d i l y t o p r o d u c e h y p h a e f rom o n e or b o t h cells of t h e 
spo re a n d t h e s e fo rm a spa r se h y a l i n e m y c e l i u m o n t h e sur face of t h e a g a r i n 
t e s t - t u b e s i n 4 - 6 d a y s . Af te r t h i s t i m e mic rocon id i a of t h e fo rm g e n u s Paecilo-
myces beg in t o deve lop . T h e b r a n c h e d con id iophores fo rm f rom a d j a c e n t cells 
of t h e superficial h y p h a e a n d t h e b r a n c h e s t e r m i n a t e i n s u b u l a t e ph i a l i de s 
2 4 - 3 0 X 2 - 3 fi. Conid ia f o r m e d i n cha ins f rom t h e s e ph ia l ides a r e h y a l i n e fusi­
fo rm a n d r a t h e r f l a t t ened a t t h e e n d s , t h e y m e a s u r e 6 - 9 X 2 - 3 fx. Macrocon id io -
p h o r e s m a y deve lop a l i t t l e l a t e r a n d o n t h e s a m e m y c e l i u m , t h e s e a r e m o r e 
b r a n c h e d t h a n t h e p r i m a r y ones a n d t e r m i n a t e i n ph ia l ides 2 2 - 3 6 X 4 - 5 fx. 
Macrocon id ia a r e Cylindrocarpon-like w i t h r o u n d e d e n d s , gene ra l l y 5 - s ep t a t e a t 
m a t u r i t y a n d m e a s u r e 6 2 - 6 6 x 6 ( 5 2 - 7 8 x 5 - 7 ) / / . I n 5 - 8 weeks o n co rn m e a l , 
p o t a t o d e x t r o s e , a n d m a l t aga r , h y p h a e 5 -7 fi w ide w i t h cells 2 5 - 3 0 fi l o n g 
d e v e l o p , t h e s e b e c o m e l igh t b r o w n a n d fo rm d i sc re te s t r o m a t a o n t h e sur face of 
t h e aga r . T h e s e s t r o m a t a b e c o m e covered w i t h l agen i fo rm p h i a l i d e s 1 4 - 2 0 X 3 - 4 fi 
w h i c h p r o d u c e a b u n d a n t m a c r o c o n i d i a ; t h e s e a r e v e r y consp icuous i n o lder 
cu l tu res as t h e y a d h e r e t o g e t h e r i n c r eam-co lou red cones . 

C h l a m y d o s p o r e s also fo rm spa r se ly i n o lder cu l t u r e s , t h e y a r e 5 - 6 fi i n dia­
m e t e r a n d h a v e severa l s h o r t l a t e r a l sp ines . N o p e r i t h e c i a d e v e l o p e d i n m y a g a r 
c u l t u r e s ; sub -cu l tu r e s o n a u t o c l a v e d e lm t w i g s i n flasks f o r m e d cones of 
s e c o n d a r y conid ia i n 4 - 5 w e e k s a n d t h e s e w e r e fol lowed b y p e r i t h e c i a w h i c h 
were d i spersed ove r t h e surface of t h e tw igs . 

N o p r o n o u n c e d d i sco lo ra t ion of t h e m e d i a occu r r ed i n t h e a g a r c u l t u r e s . 

S P E C I M E N S E X A M I N E D 

Nectria hederae folder H e r b . I . M . I . 
O n Hedera helix, K e w G a r d e n s , S u r r e y , C .B. , D e c . 54 ( t y p e coll. 5 8 7 7 0 a ) ; 

J a n . 55 (59405). 



N E C T R I A M A M M O I D E A G R O U P 

T h i s sec t ion inc ludes Nectria species w i t h pe r i t hec i a 350-700/x i n d i a m e t e r 
a n d w i t h a d a r k e r ost iole t h a n v e n t e r , g iv ing a t w o - t o n e co lora t ion t o t h e per i ­
t h e c i u m ; e a r ly i n d e v e l o p m e n t t h e y a r e o range-ye l low a n d g r a d u a l l y b e c o m e 
d e e p r e d d i s h b r o w n t o a l m o s t b l ack . T h e y a r e globose w i t h a flat or s l igh t ly 
c o n v e x ap ica l d isc a n d occur i n g r o u p s of 3 t o 6 o n a m i x e d s t r o m a t h a t fo rms 
i n t h e c o r t e x a n d finally b e c o m e s w e a k l y e r u m p e n t . T h e wal l h a s t y p i c a l l y t h r e e 
reg ions , t h e o u t e r h a v i n g t w o t o t h r e e l a y e r s of t h i n - w a l l e d globose cells as i n 
JV. mammoidea v a r . rugulosa, t h i s m a y b e r e d u c e d t o a s ingle l a y e r as i n JV. pinea 
or b e e n t i r e l y a b s e n t a s i n JV. mammoidea v a r . rubi. T h e m o s t cha rac t e r i s t i c 
p a r t of t h e wal l is t h e c e n t r a l r eg ion re fe r red t o as t h e p s e u d o p a l i s a d e ; t h i s 
occupies ha l f t o t w o - t h i r d s t h e w i d t h of t h e wal l . I t is f o r m e d of c o n v o l u t e d 
h y p h a e dense ly c o m p a c t e d a n d w i t h t h e longes t ax i s of t h e cells a t r i g h t angles 
t o t h e sur face of t h e wal l . T h e cells a r e l a t e r a l l y j o i n e d b y a n a s t o m o s i s a n d 
a g g l u t i n a t i o n . T h e i n n e r wa l l is c o m p o s e d of t w o reg ions t h a t a r e n o t c lear ly 
s e p a r a b l e ; be low t h e p s e u d o p a l i s a d e zone a r e severa l l aye r s of g lobose or s l igh t ly 
e longa t e t h i c k - w a l l e d cells a n d t h e s e m e r g e i n t o l aye r s of v e r y t h i n - w a l l e d 
e longa t e cells t h a t l ine t h e asca l c a v i t y . T h e ap ica l disc is f o r m e d b y t h e g lobose 
cells j u s t be low t h e p s e u d o p a l i s a d e region . T h e p s e u d o p a l i s a d e reg ion is n o t 
p r e s e n t i n t h e b a s a l p a r t of t h e wal l , b e i n g r ep l aced b y th i ck -waUed globose cells 
s imi lar t o t h o s e fo rming t h e os t io la r d isc . 

Asci a r e t y p i c a l l y cy l indr ica l w i t h a n ap ica l r i n g a n d e igh t m o n o s t i c h o u s t o 
ap ica l ly d i s t i chous ascospores . 

Ascospores a r e b r o a d l y fusoid w i t h a s ingle cen t r a l s e p t u m a n d a r e h y a l i n e 
t o pa l e ye l low i n colour . 

Mac rocon id i a deve lop o n t h e pe r i t hec i a l s t r o m a or d i rec t ly o n t h e h o s t a s 
c r eam-co lou red p u s t u l e s o r cones . S ter i le b r o w n h y p h a e occur b e t w e e n t h e 
pe r i t hec i a o n t h e h o s t . 

P r i m a r y conid ia a r e a b s e n t i n c u l t u r e a n d s e c o n d a r y conid ia a r e re fe r red t o 
t h e g e n u s Fusarium ( P e t h y b r i d g e , 1927) or Cylindrocarpon. P e r i t h e c i a o f t en 
deve lop i n older cu l tu re s w h e r e t h e a g a r is u s u a l l y d a r k p u r p l e i n co lour . 
C h l a m y d o s p o r e s a r e also f o r m e d i n t h e o lder cu l tu re s . 

C U L T U R A L C H A R A C T E R S 

K E Y T O S P E C I E S 

Outer perithecial wal l warted 
Outer perithecial wal l roughened, powdery 
Outer perithecial wall finely roughened 
Outer perithecial wal l smooth , shining 

JV. veuillotiana 
N. mammoidea var . rugulosa 

N. mammoidea (in part) 
1 

1. Ascospores 12-14x5-6/7. . 
1. Ascospores 15-18 X 6-7/x . 
1. Ascospores 16-22x7-10/t . 

N. mammoidea var. rubi 
N. mammoidea (in part) 

N. pinea 



F I G . 1 8 . Nectria mammoidea. A , asci and ascospores; B , conidiophores and conidia. 

T h e pe r i t hec i a a r e so l i t a ry t o g regar ious a n d u s u a l l y o n a loose p s e u d o s t r o m a , 
f o r m e d in t h e p e r i d e r m , of h y p h a e , p s e u d o p a r e n c h y m a , a n d h o s t t i s sue : W h e n 
t h e y fo rm o n b a r e w o o d t h i s s t r o m a is u suaUy a b s e n t . B r o w n s ter i le h y p h a e 
a r e u s u a l l y p r e s e n t b e t w e e n t h e p e r i t h e c i a . 

T h e subglobose pe r i t hec i a h a v e a p r o m i n e n t c o n v e x ap ica l disc a n d m e a s u r e 

N e c t r i a m a m m o i d e a P h i l . & P lowr . , Orevillea, h i , p . 126, 1875. 

Nectria discophora F u c k e l (Non M o n t , t e s t e H o h n . & Weese , Ann. mycol. Berl., 
viii , p . 465 , 1910) F u n g . R h e n . E x s . N o . 1581 , 1865. 

Nectria nelumbicola P . H e n n . , Verh. bot. Ver. Brandenburg, x l , p . 151 , 1898. 
T e s t e H o h n . & Weese , Ann. mycol. Berl., vi i i , p . 467 , 1910. 

Creonectria mammoidea (Phi l . & P lowr . ) Seaver , Mycologia, 1, p . 188 , 1909. 
Cylindrocarpon ianthoihele Wo l l enw. v a r . majus W o l l e n w . Z. Parasitenk., 1, 

p . 161 , 1928. 

D E S C R I P T I O N 

T h e p e r i t h e c i a occur o n t h e p e r i d e r m or e p i d e r m i s of m a n y d e c i d u o u s t r e e s 
a n d h e r b a c e o u s p l a n t s . T h e species w a s first c u l t u r e d f rom ascospores o b t a i n e d 
f rom t h e pe r i t hec i a on seeds of Smyrnium olusatrum a n d i t h a s s ince b e e n g r o w n 
f rom ascospores f rom pe r i t hec i a on t h e b a r k of s ix d e c i d u o u s t r e e s . 



4 0 0 - 7 0 0 // i n d i a m e t e r . T h e o u t e r wal l m a y b e s m o o t h , sh in ing or s l igh t ly ve r ru -
c o s e , 1 a n d t h e colour changes d u r i n g d e v e l o p m e n t f rom o r a n g e t o d e e p r e d d i s h 
b r o w n w i t h t h e a p e x b e c o m i n g a l m o s t b lack . 

I n sec t ion t h e l a t e r a l wa l l i s 4 5 - 7 0 ft, t h i c k a n d h a s 3 - 4 r eg ions . T h e ou t e r , 
w h i c h m a y b e a b s e n t , cons is t s of g lobose cells 1 0 - 1 4 fi i n d i a m e t e r f o rming 
1 - 2 l aye r s . B e l o w t h i s is t h e t y p i c a l p s e u d o p a l i s a d e l a y e r of t h i s g r o u p , 
2 8 - 4 0 fx w ide . T h e t h i r d r eg ion be low t h e pa l i s ade is f o r m e d of 2 - 3 l aye r s of 
e l o n g a t e t h i c k - w a l l e d cells w h i c h ap ica l ly fo rm t h e disc . T h e inne r l aye r is 
c o m p o s e d of e l o n g a t e t h i n - w a l l e d cells a n d t h e s e g ive r ise b a s a l l y t o t h e p a r a -
p h y s e s a n d l a t e r a l l y t o t h e p e r i p h y s e s . I n t h e b a s a l r eg ion t h e p s e u d o p a l i s a d e 
l a y e r is r e p l a c e d b y cells 1 0 - 1 2 x 3 - 4 / / w i t h t h i c k wal ls . 

T h e asc i a r e cy l indr ica l t o c l a v a t e a n d r o u n d e d a t t h e a p e x wh ich c o n t a i n s 
a c en t r a l ch i t ino id p o r e ; t h e y h a v e 6 - 8 ob l ique ly m o n o s t i c h o u s or ob l ique ly 
d i s t i chous ascospores a n d m e a s u r e 9 0 - 1 3 0 x 8 - 1 0 / / . 

Ascospores a r e h y a l i n e , s m o o t h wal led , el l ipsoid t o b r o a d l y fuso id ; t h e y m a y 
b e c o m e l i gh t b r o w n a n d s l igh t ly c o n s t r i c t e d a t t h e cen t r a l s e p t u m a t m a t u r i t y 
w h e n t h e y m e a s u r e 1 6 - 1 7 x 6 - 5 - 7 ( 1 4 - 2 0 X 6 - 8 ) //. 

C U L T U R E S 

Single ascospores i so l a t ed o n t o p o t a t o d e x t r o s e a n d o n t o m a l t a g a r fo rm a 
co lony 2 - 3 c m . long i n 1 4 d a y s . O n m a l t a g a r t h e ae r ia l m y c e l i u m forms z o n a t e 
r ings a n d a s t r o n g p u r p l e d i sco lo ra t ion of t h e a g a r occurs a t a b o u t t h e s a m e 
t i m e as conidia beg in t o deve lop , i.e. i n 8 - 1 0 d a y s . T h e zones of f o r m a t i o n h a v e 
a s l imy a p p e a r a n c e a n d t h i s soon covers t h e who le surface of t h e co lony. I n t h e 
ae r ia l m y c e l i u m t h e co lora t ion is d u e t o d r o p s of pu rp l e -co lou red l iqu id sec re t ed 
f rom t h e h y p h a e . O n p o t a t o d e x t r o s e a g a r g r o w t h is m o r e e r u m p e n t , floccose, 
a n d t h e d i sco lora t ion is m o r e b r o w n . 

Conid iophores ar ise as s h o r t l a t e r a l b r a n c h e s t o t h e h y p h a e . T y p i c a l l y e a c h 
consis ts of a s t a l k cell w i t h 4 - 8 b r a n c h e s a n d e a c h b r a n c h carr ies 2 - 4 t e r m i n a l 
ph ia l ides . These ph ia l ides a r e h y a l i n e , doh fo rm, 1 5 - 2 4 x 3 - 6 / / a n d h a v e a 
t h i c k e n i n g of t h e l a t e r a l wal l ap ica l ly t o fo rm a collar . 

Conidia a r e cy l indr ica l , s l igh t ly c u r v e d w i t h r o u n d e d e n d s , a n d gene ra l ly 
n a r r o w e r t o w a r d s t h e b a s e . W h e n m a t u r e t h e y a r e 3 - 7 s e p t a t e a n d m e a s u r e 
5 4 - 7 2 x 6 - 7 / / . 

Per i t hec i a fo rm in a b u n d a n c e o n b o t h p o t a t o d e x t r o s e a n d m a l t a g a r i n a b o u t 
3 weeks b u t on ly i n t h e first i so la tes , success ive s u b c u l t u r e s show a r a p i d decl ine 
i n pe r i thec ia l f o r m a t i o n . 

S P E C I M E N S E X A M I N E D 

T y p e m a t e r i a l 

Nectria mammoidea P h . & P L , o n d e a d s t e m s of Ulex europaeus, N o r t h 
W o o t t o n , J a n . 1 8 7 4 . L e g . C. B . P . P a r t s of t h i s col lect ion a r e i n H e r b . R . B . G . 

1 The verrucose appearance of the perithecial wall is due to the outer globose cells men­
tioned in the description of the wall structure. I t should not be confused wi th the large 
globose cells present in Nectria mammoidea var. rugulosa. This var ie ty is also culturally 
dist inct; cultures from the verrucose perithecia of a collection of N. mammoidea are identical 
with cultures from the smooth-wal led perithecia. 



K e w , EdinbTirgh, a n d i n t h e B r i t i s h M u s e u m . A l t h o u g h t h e m a t e r i a l i n K e w is 

n o w poor , t h a t i n t h e o t h e r t w o h e r b a r i a is i n fair cond i t i on . 

Nectria mammoidea folder H e r b . I . M . I . 

(One col lect ion o n l y is c i t ed for each hos t . ) 
O n Acer, Cleeve C o o m b e , Br i s to l , A . H . S. B r o w n , S e p t . 55 (610546). O n 

Brassica, Beve r l ey , Y o r k s . , J . W . , M a r . 5 3 (57454). O n Fagus, G w y d y r F o r e s t , 
L l a n r w s t , W a l e s , C .B. , M a y 58 (73334a) . O n Populus, W e t h e r b y , Y o r k s . , C .B . , 
Apr i l 58 (72790). O n Quercus, S w i n d o n P a r k , Y o r k s . , S . J . H . , O c t . 47 (19262). 
O n Smyrnium, S u r l i n g h a m , Norfolk , E . A . E . , M a y 57 (69361). O n Ulmus, 
W e t h e r b y , Y o r k s . , C .B. , Apr i l 58 (72789a) . F i v e col lect ions f rom B r i t a i n a n d 
one f rom N e w Z e a l a n d a r e p r e s e n t o n u n d e t e r m i n e d h o s t s . 

N e c t r i a m a m m o i d e a P h i l . & P l o w . v a r . " r u b i (Osterw.) W e e s e , Zeitsch. 
Garungsphysiol., 1, p . 129, 1912. 

Nectria rubi Os te rw. , Ber. dtsch. bot. Ges., x x i x , p p . 61 1 -6 2 2 , 1 9 1 1 . 
Hypomyces rubi (Osterw.) Wol lenw. , Phytopath., iii, p p . 2 2 4 - 2 2 5 , 1913. 
Cylindrocarpon ianthothele Wol l enw. , Ann. mycol. Berl., x v , p . 56 , 1917. 

T h i s v a r i e t y is a s soc ia t ed w i t h t h e r o o t s of r a s p b e r r y canes a n d is u s u a l l y 
f o u n d af ter t h e s e h a v e b e g u n t o s h o w signs of d isease . T h e r e is , h o w e v e r , s o m e 
d o u b t as t o t h e a c t u a l causa l o r g a n i s m a s m o s t of t h e e x p e r i m e n t a l e v i d e n c e 
u s ing Nectria mammoidea v a r . rubi a p p e a r s t o b e n e g a t i v e . W o l l e n w e b e r (1926) 
s t a t e d t h a t i t w a s p a t h o g e n i c b u t l a t e r i n a l e t t e r t o P e t h y b r i d g e h e s t a t e d t h a t 
t h i s h a d n o t b e e n p r o v e d . 

I t s occur rence i n t h e B r i t i s h Is les w a s first de sc r ibed b y P e t h y b r i d g e a n d 
Laf fe r ty (1916) f rom I r e l a n d . Miss Alcock r e c o r d e d i t f rom S c o t l a n d (1927) a n d 
b o t h P e t h y b r i d g e a n d N a t t r a s s (1927) g a v e e x t e n s i v e desc r ip t i ons of t h e fungus 
a n d d iscussed i t s occur rence i n E n g l a n d . 

N o fresh m a t e r i a l h a s b e e n col lected or r ece ived b y t h e w r i t e r a n d t h e 
desc r ip t i on is b a s e d o n coUections a n d cu l tu re s b y Miss Alcock , O s t e r w a l d e r ' s 
c u l t u r e n o w a t t h e C e n t r a a l b u r e a u x f. S c h i m m e l c u l t u r e s a n d m a t e r i a l col lec ted 
b y P e t h y b r i d g e , N a t t r a s s , a n d H a r r i s . 

D E S C R I P T I O N 

P e r i t h e c i a occur be low t h e soil surface, m o s t f r e q u e n t l y a r o u n d t h e t r a n s i t i o n 
reg ion b e t w e e n r o o t a n d cane . T h e y a r e ovo id t o globose , s m o o t h - w a l l e d , l i gh t 
o r ange - r ed b u t b e c o m i n g d a r k r edd i sh b r o w n t o a l m o s t b l ack , a n d m e a s u r e 
3 5 0 - 5 5 0 jj, i n d i a m e t e r . 

I n sec t ion t h e l a t e r a l wa l l is 6 0 - 7 0 fi w ide a n d f o r m e d of 3 r e g i o n s ; t h e i n n e r 
r eg ion consis ts of o n l y 1-2 l aye r s of e longa t e t h i n - w a l l e d cells. T h e c e n t r a l r eg ion 
is f o r m e d of v e r y t h i ck -wa l l ed cells 1 0 - 1 4 X 2 - 4 ft,, a n d t h e o u t e r is t h e p s e u d o ­
pa l i s ade r eg ion a n d is 4 0 ^ 6 fi t h i c k . 

T h e asc i a r e cy l indr ica l a n d r o u n d e d a t t h e a p e x w h i c h b e a r s a collar . T h e y 
m e a s u r e 9 0 - 1 1 0 X 7 - 9 p a n d h a v e e igh t ob l ique ly m o n o s t i c h o u s a n d occas iona l ly 
d i s t i chous ascospores . 

T h e ascospores a r e h y a l i n e , e l l ip t ical , s l igh t ly c o n s t r i c t e d a t t h e cen t r a l sep­
t u m a n d m e a s u r e 1 2 - 1 4 x 5-6-5 fi, w h e n m a t u r e t h e y a r e l igh t b r o w n a n d f a i n t l y 
rugu lose . 

B 8165 E 



C U L T U R E S 

D r i e d c u l t u r e s i n H e r b . I . M . I , s h o w p u r p l e d i sco lo ra t ion of t h e a g a r w i t h 
b a y - b r o w n aer ia l m y c e l i u m . Con id iophores a r i se l a t e r a l l y i n t u f t s f rom myce l i a l 
r o p e s , t h e y a r e d i c h o t o m o u s l y b r a n c h e d a n d each b r a n c h t e r m i n a t e s i n one or 
m o r e dol i form ph ia l ides . 

C(^ i i i 
?.0ji 

F I G . 1 9 . Nectria mammoidea var. rubi. A , asci and ascospores; 
B , conidia and conidiophores. 

Macrocon id ia on ly a r e p r e s e n t ; t h e s e a r e h y a l i n e cyHndr ica l a n d s l igh t ly 
c u r v e d w i t h r o u n d e d e n d s , a l t h o u g h basa l l y a Fusarium-type foot cell m a y b e 
fo rmed . T h e y h a v e 3 - 5 t r a n s v e r s e s e p t a a n d m e a s u r e 4 5 - 6 0 X 6 - 8 fi. 

P e t h y b r i d g e (1927) s t a t e d t h a t t h e ' h e e l ' is u s u a l l y a b s e n t o n conid ia f o r m e d 
i n r a p i d l y g rowing cu l tu re s . 

S P E C I M E N S E X A M I N E D 

Nectria mammoidea v a r . rubi folder H e r b . I . M . I . 

OnRubus idaeus, f rom I r e l a n d , 6 . H . P e t h y b r i d g e , n o d a t e (52179) ; A b e r d e e n , 
S c o t l a n d , N . L . Alcoek, 1925 (52178) ; L o n g A s h t o n , Br i s to l , R . M. N a t t r a s s , 
25 (52180) ; B e a u l y , Inverness - sh i re , N . A . Alcock, J u l y 27 (52182) ; M e r s t h a m , 
Su r r ey , R . V . H a r r i s , A u g . 28 (22841) ; Ne l son , T a p a w e r e , N . Z . , P . P r y , J a n . 
49 (50403) ; J . D ing ley , 56 (70017). Swi tze r l and , Os t e rwa lde r , f rom C. B . S 
(52934). 



F I G . 2 0 . Nectria mammoidea var. rugulosa. A , ascus and ascospores; B , conidia 
and conidiophores; C , chlamydospores . 

t h e y b e c o m e r e d d i s h ye l low w i t h a l i gh t r e d d i s h - b r o w n ap ica l d isc a n d finally 
r e d d i s h b r o w n w i t h t h e ap ica l disc a l m o s t b l ack . I n sec t ion t h e wal l h a s t h r e e 
r e g i o n s ; t h e o u t e r of t h e s e h a s t w o t o t h r e e l a y e r s of t h i n - w a l l e d h y a l i n e a n d 
i r r egu l a r l y globose cells 1 2 - 2 2 // i n d i a m e t e r . T h e m i d d l e l a y e r 2 4 - 3 0 // t h i c k is 
t h e cha rac t e r i s t i c ' m a m m o i d e a ' p s e u d o p a l i s a d e l aye r . T h e i n n e r l a y e r 1 6 - 2 4 / / . 
t h i c k is f o r m e d of 5 - 8 l aye r s of h y a l i n e fusoid cells 3 0 - 6 0 X 3 - 4 //. T h e i r s h a p e 
is d u e t o compress ion a n d is m o r e m a r k e d i n t h e i n n e r l a y e r s w h e r e t h e cells 
h a v e t h i n n e r wal ls . 

T h e asci a r e cy l indr ica l t o c l ava t e , 1 0 0 - 1 3 5 X 1 1 - 1 3 / / w i t h a n ap ica l p o r e a n d 
e igh t ob l ique ly m o n o s t i c h o u s , b u t l a t e r ap ica l ly d i s t i chous , a scospores . 

T h e ascospores a r e h y a l i n e , s m o o t h , e l l ip t ical t o b r o a d l y fusoid w i t h a s l igh t 
cons t r i c t i on a t t h e s ingle cen t r a l s e p t u m , t h e y m e a s u r e 1 8 - 2 1 x 6 - 7 ( 1 7 - 3 5 X 
6 - 8 ) / / . 

N e c t r i a m a m m o i d e a v a r . r u g u l o s a W e e s e , 8.B. AJcad. Wiss. Wien, 1 , c x x v , 
p . 5 5 2 , 1 9 1 6 . 

D E S C R I P T I O N 

P e r i t h e c i a g r ega r ious o n t h e b a r k or w o o d of d e c i d u o u s t r e e s , t h e y a r e 5 5 0 -
7 0 0 // i n d i a m e t e r w i t h a f l a t t ened os t io la r disc 1 3 0 - 2 0 0 // i n d i a m e t e r . I n t h e 
ear ly s t ages of d e v e l o p m e n t t h e y a r e ye l low w i t h a r e d ap ica l d isc b u t g r a d u a l l y 



N o conid ia w e r e f o u n d o n t h e hos t , a l t h o u g h f rom t h e occas ional p re sence of 
a n effete a n d d i s i n t eg ra t i ng con id iophore s t r o m a i t is p r e s u m e d t h a t conidia l 
d e v e l o p m e n t p r e c e d e d pe r i thec ia l f o rma t ion . 

C U L T U R E S 

Ascospores were i so la ted o n t o m a l t a n d p o t a t o d e x t r o s e a g a r . G r o w t h o n 
p o t a t o d e x t r o s e a g a r w a s m o r e r a p i d t h a n o n t h e m a l t a n d t h e ae r ia l m y c e l i u m 
b e c a m e m o r e dense . Af te r 1 4 d a y s t h e m e d i a h a d b e c o m e d a r k e r a n d t h e surface 
w a s c o v e r e d w i t h a floccose m y c e l i u m f o r m e d of n a r r o w h y a l i n e h y p h a e 2 - 3 ft 
w i d e w i t h cells 1 2 - 1 8 it long . I n o lder c u l t u r e s t h e s e n a r r o w h y p h a e were a l m o s t 
r e p l a c e d b y t h i c k d a r k b r o w n h y p h a e w i t h cells 1 8 - 2 6 X 4 - 9 ft a n d t h e s e t e n d 
t o agg rega t e t o g e t h e r t o fo rm r o p e s . 

Macrocon id ia a r e first f o r m e d f rom ph ia l ides wh ich ar ise t e r m i n a l l y o n s h o r t 
l a t e r a l b r a n c h e s on t h e b r o a d h y p h a e . T h e s e con id iophores a r e c h a r a c t e r i s t i c 
of t h e species i n h a v i n g s h o r t b r o a d ceUs w h i c h b r a n c h once or tw ice a n d 
t e r m i n a t e i n o v a t e t o o b o v a t e ph ia l ides 9 - 1 2 x 6 - 7 - 5 f t . L a t e r m a c r o c o n i d i a a r e 
f o r m e d o n d i sc re te p u s t u l a t e s t r o m a t a , t h e s e s t r o m a t a a r e f o r m e d f rom a n 
a g g r e g a t i o n of g lobose cells w h i c h g ive r ise t o n u m e r o u s b r a n c h e s , t h e s e m a y 
fo rm f u r t h e r b r a n c h e s ap ica l ly a n d 2 - 3 cells long, e a c h of w h i c h t e r m i n a t e i n 
a n o b p y r i f o r m ph ia l i de 1 0 - 1 2 x 5 - 6 ft. 

T h e conid ia a r e h y a l i n e , cy l indr ica l , w i t h r o u n d e d e n d s a n d u s u a l l y s l igh t ly 
c u r v e d . W h e n m a t u r e t h e y a r e 4 - s e p t a t e a n d m e a s u r e 4 5 - 5 5 x 6 - 7 ft. A s t h e 
c u l t u r e s d r y o u t t h e cells of t h e conid ia of ten fo rm c h l a m y d o s p o r e s ; t h e s e a r e 
t h i c k wal led , g lobose , pa l e b r o w n in colour , a n d m e a s u r e 1 8 - 2 0 ft i n d i a m e t e r . 

S P E C I M E N S E X A M I N E D 

Nectria mammoidea v a r . rugulosa folder H e r b . I . M . I . 

O n Acer, B o l t o n A b b e y , Y o r k s . , W . G . B . , A p r i l 5 6 ( 6 2 7 3 9 ) . O n Q u e r c u s , H a r d -
cas t le Craggs , Y o r k s . , R . W a t l i n g , Apr i l 5 7 ( 6 9 1 2 4 ) . 

y 
N e c t r i a v e u i l l o t i a n a B o u r n . & S a c c , Rev. Mycol., i i , p . 1 8 9 , 1 8 8 0 . 

Sphaerostilbe sanguinea F u c k e l , S y m b . M y c , N a c h t r . iii, p . 2 2 , 1 8 7 7 ( non N. 
sanguinea Bo l t . ex . F r . ) . 

Atractium candiduli S a c c , Syl l . F u n g . , ii , p . 5 1 2 , 1 8 8 3 ; s u b . Sphaerostilbe 
sanguinea F u c k e l . 

Dialonectria veuillotiana (Sacc. & Bourn . ) Cooke, Grevillea, xi i , p . 1 1 0 , 1 8 8 4 . 
Cylindrocarpon candidulum (Sacc.) W o l l e n w . , Z. Parasitenk., 1 , p . 1 6 0 , 1 9 2 8 . 

D E S C R I P T I O N 

P e r i t h e c i a occasionaUy so l i t a ry b u t m o s t l y i n g r o u p s s e a t e d o n a n e r u m p e n t 
s t r o m a . T h e l a t t e r is p s e u d o p a r e n c h y m a t o u s , ye l low i n colour w i t h t h i n - w a l l e d 
cells 1 4 - 1 8 X 1 0 - 1 4 ft. P e r i t h e c i a , w h i c h u s u a l l y fo rm i n success ion o n t h e sur face 
of t h i s s t r o m a , a r e g lobose w i t h a n ap ica l disc w h i c h b e a r s t h e ost iole o n a smal l 
c en t r a l pap i l l a . T h e y h a v e a w a r t e d o u t e r wa l l wh ich is ye l low b e c o m i n g b r i g h t 
r e d a n d finally b r o w n in colour , t h e os t io lar disc is s m o o t h a n d s l igh t ly d a r k e r 



t h a n t h e r e s t of t h e p e r i t h e c i u m ; t h e y m e a s u r e 3 0 0 - 5 0 0 it i n d i a m e t e r . I n sec t ion 
t h e l a t e r a l wa l l is f o r m e d of t h r e e reg ions a n d is 5 0 - 8 0 ft w ide . T h e ou t e r , w h i c h 
va r i e s i n r e l a t i onsh ip t o t h e pos i t i on a n d s t a g e of d e v e l o p m e n t of t h e w a r t s , is 
c o m p o s e d of s t r o n g l y p i g m e n t e d , t h i ck -wa l l ed g lobose cells 1 2 - 2 0 X 1 0 - 1 8 it. 
T h e c e n t r a l r eg ion is 2 0 - 3 0 it w i d e , t h e cells for t h e m o s t p a r t a r e e l o n g a t e d t o 
g lobose 1 6 - 2 5 X 7 - 1 2 it b u t a t m a t u r i t y , especia l ly i n t h e u p p e r p a r t , t h e wa l l 

F I G . 21. Nectria veuillotiana. A , asci and ascospores; B , conidia and 
conidiophores. 

a s s u m e s b y convo lu t ion a n d r a d i a l e l onga t i on of t h e cells t h e c h a r a c t e r i s t i c 
p s e u d o p a l i s a d e t i s sue of t h e Mammoidea g r o u p . T h e t h i r d r eg ion l in ing t h e pe r i ­
t hec i a l c a v i t y is f o r m e d of v e r y t h i n - w a l l e d cells w h i c h t e n d t o col lapse a t 
m a t u r i t y , t h e s e cells m e a s u r e 2 0 - 3 0 x 3 - 4 it. 

T h e asci a r e cy l indr ica l w i t h a f l a t t ened a p e x b e a r i n g a w e l l - m a r k e d r i n g a n d 
m e a s u r e 1 0 8 - 1 3 0 X 9 - 1 2 it . T h e e igh t ob l ique ly m o n o s t i c h o u s ascospores m a y 
b e c o m e d i s t i chous a t m a t u r i t y ; t h e y a r e h y a l i n e el l ipsoid, s l igh t ly c o n s t r i c t e d 
a t t h e cen t r a l s e p t u m , a n d m e a s u r e 1 7 - 2 2 x 7 - 9 it. 



C U L T U R E S 

Ascospores i so la ted o n t o m a l t a n d p o t a t o d e x t r o s e a g a r i n t e s t - t u b e s p r o ­
d u c e d a co lony 3 c m . l ong i n 4 weeks . P r o m be low t h i s is r e d d i s h b r o w n t o 
p u r p l e i n t h e cen t r e a n d l igh te r t o w a r d s t h e edge . P r o m a b o v e i t is spa r se , w h i t e 
a n d floccose, w i t h a c en t r a l a r e a of a p p r o x i m a t e l y 1 0 m m . i n d i a m e t e r of dense ly 
b r a n c h e d h y p h a e f o r m e d p r e d o m i n a t e l y of t w o t y p e s . T h e first is t h i n wal led , 
spa r se ly s e p t a t e , a n d 1 - 1 - 5 /t i n d i a m e t e r . T h e second t y p e is 1 - 5 - 3 / i i n d i a m e t e r 
w i t h cells 2 4 - 4 0 x 3 - 3 - 5 / 1 . T h e s e d i s t i n c t h y p h a e s h o w f r e q u e n t a n a s t o m o s i s . 
T h e ph ia l ides a r i se i n t h i s c e n t r a l r eg ion f rom l a t e r a l b r a n c h e s of t h e t h i c k e r 
m y c e l i u m each of wh ich p r o d u c e s severa l ph ia l ides . T h e s e a r e 2 2 - 2 8 x 3 — 4 / * , 
a l m o s t cyUndr ica l a n d w i t h a t h i c k e n i n g of t h e l a t e r a l wa l l n e a r t h e a p e x t o 
fo rm a collar . 

T h e m a c r o c o n i d i a deve lop a s a g r o w t h of t h e i n n e r wa l l of t h e ph i a l i de t h r o u g h 
t h e t e r m i n a l po re , a n d t h i s beg ins as a smal l swel l ing of t h e t h i n wal l cove r ing 
t h e a p e x of t h e ph i a l i de . G r a d u a l l y t h i s e longa te s a n d fo rms a cy l indr ica l spo re , 
u s u a l l y s l igh t ly c u r v e d , a n d w i t h s m o o t h r o u n d e d e n d s , m e a s u r i n g : 

a s e p t a t e 3 0 - 5 5 x 5 - 8 / 1 

3 ^ s e p t a t e 4 6 - 5 7 x 5 - 7 / i 
4 - 7 s e p t a t e 5 0 - 6 0 X 5 - 7 / i 

Macrocon id i a a r e o n l y p r o d u c e d i n t h i s r e s t r i c t e d c e n t r a l p s e u d o s t r o m a t i c 
reg ion w h e r e t h e y fo rm w h i t e cones . N o mie rocon id i a were found . 

S P E C I M E N S E X A M I N E D 

Nectria veuillotiana folder H e r b . R . B . G . K e w 

R o u m e g . P u n g . GaU. E x s . 1 0 7 6 Nectria veuillotiana (col lect ion a u t h e n t i c for 
n a m e ) . 

Sphaerostilbe sanguinea folder H e r b . R . B . G . K e w 

P u c k e l ' s , P u n g i R h e n . E x s . 2 6 5 5 Sphaerostilbe sanguinea n o v . s p . 

Nectria peziza folder H e r b . B .M. N a t . H i s t . 
Nectria peziza P r . , Ralf . N o . 5 5 7 ex H e r b . B r o o m e . 

Nectria veuillotiana folder H e r b . I . M . I . 

OnFagus, S e v e n o a k s , K e n t , J . E . , Oc t . 3 3 ( 2 2 8 5 0 ) ; B u r n h a m Beeches , B u c k s . , 
A . H . S. B r o w n , Oc t . 5 5 ( 6 1 2 8 0 ) . OnPopulus, B e n m o r e E s t a t e , Argy l l , J . E . , a n d 
C. G. C. Ches te r s , M a r . 3 5 ( 2 2 8 4 9 ) . O n Salix, B a n n M e a d o w s , P o r t a d o w n , 
A r m a g h , C. M. L e a c h , F e b . 5 0 ( 3 9 8 9 3 ) . 

J 
N e c t r i a p i n e a D ing ley , Trans, roy. Soc. N.Z., l xx ix , p . 1 9 8 , 1 9 5 1 . 

A n a c c o u n t of t h e confusion ex i s t ing b e t w e e n Nectria fuckeliana, Scoleco­
nectria cucurbitula a n d t h i s species is g i v e n u n d e r N. fuckeliana, p . 5 6 . 

D E S C R I P T I O N 

T h e pe r i t hec i a a r e d i spe r sed so l i ta r i ly or i n sma l l g r o u p s o n a w e a k l y d e v e l o p e d 
p s e u d o p a r e n c h y m a t o u s s t r o m a w h i c h is b a r e l y e r u m p e n t t h r o u g h t h e p e r i d e r m . 
Conidia l f o r m a t i o n p recedes or a c c o m p a n i e s pe r i thec ia l d e v e l o p m e n t a n d fo rms 



c ream-co loured cones of m a c r o c o n i d i a o n t h e s t r o m a . E r e c t , b r o w n , s ter i le h a i r s , 
2—4 s e p t a t e a n d swollen t o w a r d s t h e a p e x , a n d m e a s u r i n g 2 0 0 - 3 5 0 X 6 - 1 0 xt a r e 
of ten p r e s e n t b e t w e e n t h e pe r i t hec i a . 

T h e pe r i t hec i a a r e g lobose w i t h a conica l os t io lar d isc , s m o o t h t o s l igh t ly 
rough-wa l l ed a n d o range-ye l low b e c o m i n g d a r k e r r e d d i s h b r o w n , a n d m e a s u r e 

F I G . 22. Nectria pinea. A , ascus and ascospores; B , conidiophores and conidia; 
C - D , ch lamydospores; D , from authent ical ly n a m e d culture. 

4 0 0 - 5 0 0 /x i n d i a m e t e r . I n sec t ion t h e l a t e r a l wa l l is 4 0 - 5 5 it t h i c k w i t h four 
reg ions . T h e o u t e r is c o m p o s e d of one , occas iona l ly t w o , r o w s of g lobose o r 
s l igh t ly f l a t t ened cells 8 - 1 4 X 4 - 7 it. T h e n e x t r eg ion is t h e p s e u d o p a l i s a d e 3 0 - 3 8 xt 
t h i c k . B e l o w t h i s a r e t w o t o t h r e e l aye r s of t h i c k - w a l l e d cells 8 - 1 0 X 4 - 6 / x . 
T h e s e cells m e r g e i n t o t h e i n n e r l a y e r of t h i n - w a l l e d e l o n g a t e cells 2 0 - 3 0 x 3 — 4 xt 
which l ine t h e pe r i thec ia l c a v i t y . B a s a l l y t h e p s e u d o p a l i s a d e r eg ion is r e p l a c e d 
b y g lobose or s o m e w h a t f l a t t ened cells, 8 - 1 2 x 7 - 9 / x . 

T h e asci a r e c y h n d r i c a l w i t h a f l a t t e n e d a p e x b e a r i n g a r i ng , t h e y m e a s u r e 
8 0 - 1 1 0 x 8 - l l x i a n d h a v e e igh t m o n o s t i c h o u s t o ob l ique ly m o n o s t i c h o u s asco­
spores . 

T h e ascospores a r e b r o a d l y fusoid, l i gh t b r o w n w h e n m a t u r e , a n d m e a s u r e 
1 6 - 2 2 x 7 - 1 0 xt. I n t e r - a s c a l t i s sue m a y pers i s t i n t h e m a t u r e p e r i t h e c i u m . 

C U L T U R E S 

I n t h e y o u n g colonies t h e f i rs t - formed h y p h a e a r e 2 - 3 xt w i d e a n d t h e s e fo rm 
a co lony 4 - 5 m m . i n d i a m e t e r i n 7 - 1 4 d a y s . A b o u t t h i s t i m e d a r k e r a n d t h i c k e r 
h y p h a e beg in t o fo rm. T h e s e a r e 6 - 7 /x w ide w i t h cells 6 0 - 7 0 xt l ong a n d t h e i r 



f o r m a t i o n is u s u a l l y a c c o m p a n i e d b y a p u r p l e t o p u r p l e - b r o w n d i sco lo ra t ion of 
t h e a g a r . N o mic rocon id i a h a v e b e e n f o u n d b u t m a c r o c o n i d i a deve lop o n 
l a t e r a l l y - fo rmed con id iophores i n 7 - 1 0 d a y s . T h e s e con id iophores a r e s h o r t l y 
pen ic i l l a te w i t h t h e b r a n c h e s t e r m i n a t i n g i n ph i a l i de s 1 2 - 1 7 // long a n d 4 - 5 it 
b r o a d . I n o lder cu l tu r e s t h e con id iophores t e n d t o fo rm o n l y o n d i sc re te 
s t r o m a t a . 

Mac rocon id i a 2 1 d a y s on m a l t a g a r : 

C h l a m y d o s p o r e s fo rm i n t h e cells of t h e m a c r o c o n i d i a i n o lder cu l tu re s , t h e y 
a r e g lobose , t h i c k wal led , 1 0 - 1 2 / / in d i a m e t e r . P e r i t h e c i a u s u a l l y fo rm in 4 - 6 -
week-o ld cu l t u r e s . 

Nectria pinea folder H e r b . I . M . I . 

O n Abies , B e n m o r e E s t a t e , Argy l l sh i re , S c o t l a n d , J . E . & C. G. C. Ches te r s , 
M a r . 3 5 ( 5 2 0 9 0 ) . OnLarix orPicea, B e n m o r e E s t a t e , Argy l l sh i re , J . E . & C. G. C. 
Ches te r s , M a r . 3 5 ( 2 2 8 1 6 & 5 2 0 9 3 ) ; H a c k n e s s , Y o r k s . , C. J . P . L a T o u c h e , Apr i l 
5 5 ( 5 9 9 0 4 ) . OnPinus, N e w p o r t , Oregon , U .S .A . , N . L . Good ing , Mar . 2 9 ( 5 2 0 9 5 ) ; 
B e n m o r e E s t a t e , Argyl l sh i re , S c o t l a n d , J . E . & C. G. C. Ches te r s , M a r . 3 5 
( 2 2 8 1 5 ) ; W h a k a r e w a r e w a , R o t o r u a , N . Z . , J . B . R a w l i n g s , S e p t . 4 9 ( 5 0 3 9 5 ) 
a u t h e n t i c for n a m e ; R o t o r u a , A u c k l a n d , J . G i lmour , Oc t . 5 3 ( 7 0 0 1 0 ) ; C l o u g h t o n 
W o o d s , Y o r k s . , J . W . , Apr i l 5 5 ( 5 9 8 9 1 ) ; T h o r n t o n d a l e , Y o r k s . , W . G . B . , M a y 5 5 
( 6 2 6 5 3 ) . O n Pseudotsuga, B e n m o r e E s t a t e , Argy l l sh i re , S c o t l a n d , J . E . a n d 
C. G. C. Ches te r s , M a r . 3 5 ( 5 2 0 9 1 & 5 2 0 9 2 ) . 

T h e m e m b e r s of t h i s g r o u p r e p r e s e n t t h e t r u e Dialonectrias, a g e n u s p r o p o s e d 
b y Cooke for superficial s e p a r a t e pe r i t hec i a w i t h o u t a s t r o m a or s u b i e u l u m . 
T h e y a r e gene ra l ly a s soc ia t ed w i t h effete S p h a e r i a c e o u s fungi a n d a p p e a r t r a n s ­
l u c e n t w h e n fresh. O n d r y i n g t h e y u n d e r g o a p i n c h e d l a t e r a l col lapse. I n c u l t u r e 
t h e y a r e s low g rowing a n d fo rm Fusarium m a c r o c o n i d i a of t h e Eupionnotes a n d 
Macroconia g r o u p s . 

All t h e s e genera l i zed cha rac te r i s t i c s h a v e excep t ions . I n l o n g i t u d i n a l sec t ions 
t h e p e r i t h e c i a a r e of ten f o u n d t o b e s e a t e d o n a t h i n s t r o m a or b y s s u s . Nectria 
rishbethii, N. desmazierii, a n d N. brassicae a r e n o t n o r m a l l y f o u n d in assoc ia t ion 
w i t h Sphae r i aceous fungi , a n d Fusarium m a c r o c o n i d i a d o n o t occur i n t h e life 
h i s t o r y of N. viridescens a n d N. rishbethii. 

T h e pe r i t hec i a a r e gene ra l ly smal l , 1 0 0 - 2 5 0 // i n d i a m e t e r . W i t h i n t h e g r o u p 
a r e t w o t y p e s of wa l l d e v e l o p m e n t . T h e first is r e p r e s e n t e d b y Nectria episphaeria, 
N. flavo-viridis, N. leptosphaeriae, N. desmazierii, a n d N. brassicae. I n t h e s e 
species t h e wal l is n o t d i f fe rent ia ted i n t o reg ions e x c e p t t h e 2 - 3 l aye r s of v e r y 
t h i n - w a l l e d cells l in ing t h e i n n e r wal l . T h e r e s t of t h e wal l is f o r m e d of c o m p a r a ­
t i v e l y l a rge ob long cells, t h e t h i c k wal ls of t h e cells i n t h e o u t e r 1 - 2 l aye r s 
b e c o m e progress ive ly t h i n n e r t o w a r d s t h e i n n e r l aye r s . W h e n t h e pe r i t hec i a 

1 - s e p t a t e 
2 - 3 s e p t a t e 
4 - 5 s e p t a t e 

3 0 x 3 / / 

4 7 - 6 0 x 4 - 5 / / 

5 2 - 7 5 X 5 - 7 p. 

S P E C I M E N S E X A M I N E D 

T H E E P I S P H A E R I A G R O U P 



u n d e r g o l a t e r a l col lapse o n d r y i n g , t h e ap ica l pap i l l a u s u a l l y folds t o fo rm a c res t 

o n t h e t o p of t h e p i n c h e d p e r i t h e c i u m . 

T h e second sec t ion c o n t a i n s Nectria magnusiana, N. rishbethii, N. purtonii, 

a n d N. viridescens. T h e s e species h a v e a t h i c k wal l f o r m e d of t w o reg ions . T h e 

o u t e r consis ts of t h i ck -wa l l ed g lobose ceUs a n d t h e i n n e r of e l o n g a t e d t h i n -

wa l l ed cells. T h e t h i c k wal l g ives t h i s species a w i d e os t io la r d i sc w h i c h is a 

f u r t h e r c h a r a c t e r of t h i s sec t ion . I f t h e y col lapse o n d r y i n g t h e ap ica l disc is 

n o t i n v o l v e d a n d t h e col lapse or i n v a g i n a t i o n is confined t o t h e v e n t e r . 

I n all species t h e asci a r e cy l indr ica l t o c l a v a t e w i t h a n ap ica l r i ng , a l t h o u g h 

t h i s is r e d u c e d t o a p o r e i n Nectria magnusiana a n d N. desmazierii. 

T h e ascospores a r e b r o a d l y fusoid a n d gene ra l ly b e c o m e fight b r o w n w h e n 

m a t u r e . 

K E Y T O S P E C I E S 

A. Perithecial wall narrow 18-30 ft, no t divided into 2-regions, individual cells easi ly dis­
cernible, if collapsed then apical disc is invo lved (folded or invaginated) 

Perithecia formed o n the leaf scars or bark of Suxus . . JV. desmazierii 
Perithecia formed on herbaceous s tems, bright red . . JV. brassicae 
Perithecia on or associated w i t h Sphaeriaceous fungi : 

Ascospores 7 - 1 1 X 3-5-5 ft . . . . . . N. episphaeria 
Ascospores 12-16 x 6 -8 ft . . . . . . N. flavo-viridis 
Ascospores 18-26 x 6 -8 ̂  . . . . . . N. leptosphaeriae 

B . Perithecial wall wide , 2 6 - 5 5 ft, separable into 2-regions; outer cells thick walled, small , 
indist inct; if collapsed t h e n apical disc, not involved (retains its shape) 

Perithecia developing on w o o d . . . . . . . JV. rishbethii 
Perithecia associated w i t h Sphaeriaceous fungi: 

On Diatrypella . . . . . . . . . JV. magnusiana 
Associated wi th other pyrenomycetes : 

Perithecia appear gelatinous . . . . . . . N. purtonii 
Perithecia red, opaque when dry JV. viridescens 

K E Y T O C U L T U R E S 

(This key m u s t b e provisional as Nectria brassicae and N. magnusiana h a v e no t been grown, 
the conidial size is taken from the Fusarium associated w i t h the perithecia on the host . ) 

2 
5 

1. Macroconidia fusiform (Fusarium-\\k») 
1. Macroconidia globose . . . . . 

2. Cultures on mal t or pota to dextrose agar become 
before, macroeonidial formation 

2. Cultures colourless, sa lmon or orange-coloured 
3. Macroconidia markedly septate 
3. Macroconidia indist inctly septate 

a. 4-5-6 x 1-5-2ft . . . . 
6. 20-24 X 2 ft 
c. 35-50 x 2-5-4fx. . . . . 

4. Macroconidia acutely po inted and drawn 
apex, 40-45 X 4 ft 

4. Macronidia w i t h obtuse apex 
a. 45 -60x3-5 ft . . 
6. 60-90x6-8ft . . . . 

5. Macro or secondary conidia globose 
a. Cultures deep green on potato dextrose agar 
6. Cultures brown on po ta to dextrose agar 

green at , or 

out at the 

N. flavo-viridis 
3 
4 

. JV. magnusiana 
JV. purtonii 

JV. episphaeria 

JV. brassicae 

N. desmazierii 
N. leptosphaeriae 

JV. viridescens 
N. rishbethii 

N e c t r i a e p i s p h a e r i a (Tode ex F r . ) F r . , S u m . Veg . Scand . , i i , p . 388 , 1849. 

Sphaeria episphaeria T o d e , F u n g . Meckl . , i i , p . 2 1 , 1791 . 

Sphaeria episphaeria T o d e e x F r . , Sys t . M y c , i i , p , 454 , 1823. 

Nectria viticola B e r k . & Cur t . , Orevillea, iv , p . ..45, 1875. 



Dialonectria viticola (Berk . & Cur t . ) Cooke, Grevillea, xi i , p . 8 2 , 1 8 8 4 . 
Dialonectria episphaeria (Bol t , e x F r . ) Cooke, Grevillea, xi i , p . 1 1 0 , 1 8 8 4 . 
Fusarium aquaeductuum L a g e r h . v a r . medium Wol lenw. , Z. Parasitenk., iii , 

p p . 2 9 8 - 2 9 9 , 1 9 3 1 . 

This species is t h e c o m m o n e s t of t h i s g r o u p of Nectrias i n B r i t a i n . T h e n a m e 
w h i c h h a s b e e n m o s t f r e q u e n t l y u s e d for i t , a n d h e n c e u n d e r w h i c h i t h a s b e e n 
m o s t f r e q u e n t l y d i sposed i n o u r h e r b a r i a , is Nectria sanguinea. 

M a n y myco log i s t s h a v e cons ide red Nectria episphaeria a n d N. sanguinea t o 
b e s y n o n y m o u s a n d h a v e the fo re u s e d N. sanguinea b e c a u s e i t is t h e ear l ier 
n a m e . F r i e s ( 1 8 2 3 ) , S a c c a r d o ( 1 8 8 3 ) , W i n t e r ( 1 8 8 7 ) , a n d S e a v e r ( 1 9 0 9 ) h a v e 
t r e a t e d t h e m a s d i s t i nc t a n d u s e d iV. episphaeria for pe r i t hec i a deve lop ing o n 
Sphae r i aceous fungi a n d N. sanguinea for ' s i m i l a r ' p e r i t hec i a deve lop ing o n 
w o o d . S e a v e r a lso s t a t e d t h a t t h e spo re r a t i o of l e n g t h t o b r e a d t h w a s t h r e e t o 
o n e i n N. sanguinea a n d t w o t o o n e i n N. episphaeria. 

H o h n e l ( 1 9 1 2 ) , W e e s e ( 1 9 1 2 , 1 9 1 6 , a n d 1 9 1 8 ) , WoUenwebe r ( 1 9 3 1 ) , a n d P e t c h 
( 1 9 3 8 ) cons idered t h e m t o b e t h e s a m e species . 

B o l t o n ( 1 7 8 9 ) de sc r ibed Nectria sanguinea a s g rowing o n p u t r i d w o o d a n d 
m a d e n o m e n t i o n of S p h a e r i a c e o u s fungi a s a poss ible s u b s t r a t e . A s t h e r e is n o 
k n o w n m a t e r i a l of B o l t o n ' s i n ex i s t ence one c a n o n l y guess w h a t fungus h e h a d 
f rom t h e s o m e w h a t i n a d e q u a t e desc r ip t ion . I h a v e n e v e r f o u n d N. episphaeria 
growing o n a n y t h i n g b u t Sphae r i aceous fungi . 

E x s i c c a t a i s sued a s Sphaeria o r Nectria sanguinea d o n o t h e l p a s m o s t of t h o s e 
e x a m i n e d b y m e w e r e e i t he r N. episphaeria or n o n - s t r o m a t i c m e m b e r s of t h e 
N. coccinea g r o u p . 

Exsiccata of N e c t r i a s a n g u i n e a and their Current Disposition 

Fr i e s , Scler . Suec . ( 1 8 2 0 ) 1 2 7 Sph. sanguinea = N. episphaeria 
Fr i e s , Scler . Suec . ( 1 8 2 2 ) 2 6 4 S. sanguinea = N. episphaeria 
B a x t e r , S t i rpes C r y p t . ( 1 8 2 5 ) 7 5 S. sanguinea — N. coccinea 
T h i i m e n , M y c . U n i v . ( 1 8 7 6 ) 5 6 6 N. sanguinea = N. coccinea 
Vize, Microfung. B r i t . ( 1 8 8 0 ) 2 7 0 iV. sanguinea — N. episphaeria 
El l i s , N . A m e r . F u n g . ( 1 8 8 1 ) 5 7 3 N. sanguinea = N. flavo-viridis 
P l o w r i g h t , S p h . B r i t . , 8 N. sanguinea = N. punicea v a r . ilicis 
S y d o w , M y c . G e r m . , 6 9 4 N. sanguinea = N. coccinea 

I cons ider t h a t t h e r e is l i t t l e ev idence for u s ing t h e n a m e Nectria sanguinea, 
especia l ly for col lect ions o n S p h a e r i a c e o u s fungi . N. episphaeria w a s de sc r ibed 
b y T o d e a s occur r ing o n Sphae r i aceous fungi . T h e T o d e spec imen in H e r b . 
P e r s o o n N o . 9 1 0 , 2 6 7 - 6 5 9 ag rees w i t h F r i e s ' de sc r ip t i on a n d is t a k e n as t h e 
l e c t o - t y p e of t h e species . 

D E S C R I P T I O N 

P e r i t h e c i a a r e s c a t t e r e d t o g rega r ious o n t h e sur face of effete pe r i t hec i a or o n 
s t r o m a of s p h a e r i a c e o u s p y r e n o m y e e t e s . T h e y a r e 1 2 5 - 1 4 0 ( 1 1 0 - 2 0 0 ) ti i n d ia ­
m e t e r , ampu l l i f o rm w i t h a s h o r t ap ica l pap i l l a , b r i g h t r e d t o c a r m i n e red , w i t h 
a s m o o t h s e m i t r a n s p a r e n t wal l . T h e y d e v e l o p o n a t h i n b y s s u s , or cush ion of 



p s e u d o p a r e n c h y m a , w h i c h gene ra l ly fo rms ove r t h e os t io le of t h e h o s t . W h e n 
fresh t h e y a r e o v a t e w i t h a n ap ica l disc 3 5 - 4 5 it i n d i a m e t e r a n d a smal l c e n t r a l , 
s l igh t ly s u n k e n , os t io la r pap i l l a . W h e n d r y t h e y s h o w a p i n c h e d col lapse invo lv ­
ing t h e ap ica l d isc . I n sec t ion t h e l a t e r a l wa l l is 1 8 - 2 2 it w i d e ; l in ing t h e per i ­
thec ia l c a v i t y a r e 3 - 4 l aye r s of h y a l i n e a n d v e r y t h i n - w a l l e d cells, 1 6 - 2 4 x 1 -
1-5 it. A p a r t f rom t h e s e cells t h e wal l is l a rge ly und i f fe ren t i a t ed , b u t i t shows 

F I G . 2 3 . Nectria episphaeria. A , asci and ascospores; B , mieroconidia and 
conidiophores; C , macroconidiophores; D , macroconidia. 

a g r a d a t i o n f rom t h e v e r y t h i ck -wa l l ed g lobose cells, 3 - 5 it i n d i a m e t e r , of t h e 
o u t e r l a y e r s t o t h e t h i n n e r - w a l l e d e l o n g a t e cells of t h e i n n e r l a y e r s wh ich 
m e a s u r e 5 - 1 0 X 2 -5 -4 i t . 

T h e asci a r e c y h n d r i c a l t o c l a v a t e w i t h a n ap i ca l r i n g a n d m e a s u r e 5 6 - 7 0 X 
5 - 6 i i ; w h e n y o u n g t h e y h a v e e igh t ob l i que ly m o n o s t i c h o u s ascospores b u t t h e s e 
b e c o m e d i s t i chous l a t e r a n d o c c u p y t h e u p p e r 3 0 - 3 5 it of t h e a scus w h i c h n o w 
m e a s u r e s 9 - 1 0 it w ide . 

T h e ascospores a r e s m o o t h , ob long t o el l ipsoid, s l i gh t ly c o n s t r i c t e d a t t h e 
c e n t r a l s e p t u m a n d h y a l i n e b u t becoming l igh t b r o w n a n d v e r r u c o s e w i t h age , t h e y 
m e a s u r e 8-5 X 4 it ( 7 - 1 1 X 3-5-5 it = r a n g e of 200 ascospores f rom 20 col lec t ions) . 



C U L T U R E S 

Single ascospores i so la ted o n t o p o t a t o d e x t r o s e or m a l t a g a r i n t e s t - t u b e s 
p r o d u c e d a co lony o n l y 5 m m . i n d i a m e t e r af ter 6 d a y s a t 22° C. Af te r 12 d a y s 
i t m e a s u r e d 2 c m . i n d i a m e t e r a n d t h e surface w a s cove red w i t h a dense w h i t e 
f e l ty a n d r a t h e r e r u m p e n t g r o w t h . Af te r 4 - 6 w e e k s o n p o t a t o d e x t r o s e a g a r 
t h e surface w a s p o w d e r y a n d a v e l l a n a c e o u s b u t s l imy be low t h e m y c e l i u m d u e 
t o conidia l f o r m a t i o n . O n m a l t a g a r m y c e l i u m f o r m a t i o n w a s m u c h r e d u c e d 
a n d t h e sur face of t h e co lony w a s s l i m y w i t h conid ia . L i t t l e d i sco lo ra t ion occu r r ed 
e x c e p t d a r k e n i n g w i t h age . 

Mieroconid ia b e g a n t o d e v e l o p i n 2 - 4 d a y s f rom s imple l a t e r a l ph ia l ides o n 
t h e superficial h y p h a e . T h e s e ph ia l ides a r e h y a l i n e , s u b u l a t e , a n d u n b r a n c h e d , 
t h e y m e a s u r e 2 4 - 3 5 tt l ong a n d 2 - 3 /n a t t h e b a s e n a r r o w i n g a t t h e a p e x t o 1-1-5 tt 
w h e r e t h e l a t e r a l wa l l is t h i c k e n e d t o fo rm a collar . 

T h e conid ia a r e h y a l i n e , cy l indr ica l , ova l , 6 - 9 x 2 - 3 / 1 . T h e f o r m a t i o n of 
m a c r o c o n i d i a w a s cons ide rab ly inf luenced b y t h e m e d i a a n d w a s m o s t prolific 
o n 2 p e r cen t , m a l t a g a r o n which t h e y deve lop i n a b u n d a n c e af ter 2 - 4 w e e k s . 

Mac rocon id i a a r e fa lca te w i t h 2 - 5 i n d i s t i n c t t r a n s v e r s e s e p t a . T h e a p e x is 
o b t u s e a n d t h e b a s e is f o r m e d of a Fusarium-type foot ce l l ; t h e y m e a s u r e 
3 5 - 5 0 X 2-5-3-5 ,x. 

S P E C I M E N S E X A M I N E D 

Herb. Lugd. Bat. (Herb. Persoon) 

Sphaeria episphaeria (scripsi t Tode) d e d i t T o d e (scripsi t Pers . ) on Diatrype 
stigma o n p a r t i a l l y d e c o r t i c a t e d t w i g N o . 910, 2 6 7 - 6 5 9 ( L e c t o t y p e ) . 

Herb. Uppsala ex Herb. Fries 

Sphaeria episphaeria A u c t . F r . Scler . Suec . N o . 127 o n p y r e n o o n Fagus. 

Nectria episphaeria folder H e r b . R . B . G . K e w 

Fr i e s , Scler . Suec . 265 (1822), S. episphaeria T o d e (2 p a r t s ) . D e s m . , C r y p t . 
F r . ser. 1, 972 (1839), Nectria episphaeria; F u c k e l , F u n g . R h e n . 981 (1864), 
iV. episphaeria; R a v e n e l , F u n g . A m e r . E x s . 340 (1879), JV. episphaeria; E l l i s , 
N o r t h A m e r i c a n F u n g . 158 (1879), 2422 (1890), 2530 (1891), JV. episphaeria; 
O. J a a p , F u n g . Sel. 10 (1903), JV. episphaeria; T r a n z s c h e l e t Sereb . , M y c o t h . 
Ross i ca 119 (1911), JV. episphaeria (Tode) F r . 2 p a r t s ; S y d o w , M y c o t h e c a g e r m . 
1592 (1921), JV. sanguinea (2 p a r t s ) ; S e a v e r a n d W a t e r s t o n , F u n g i of B e r m u d a 
94 ( ?1945), JV. episphaeria. 

Nectria viticola folder H e r b . R . B . G . K e w 

E x H e r b . B e r k . , 5225 Nectria viticola B . & C. A l a b a m a . 

Nectria sanguinea folder H e r b . R . B . G . K e w 

F r i e s , Scler . Suec . 127 Sph. sanguinea, xi i (1820) a n d 2 6 4 $ . sanguinea, x x v i i 
(1822) ; B a x t e r , S t i rpes C r y p t . O x e n 1 1 , 75 Sph. sanguinea (1825) ; Vize, 
Micro . F u n g . B r i t . 270, JV. sanguinea F r . iii (1880). 



Incorrectly named Exsiccata in N e c t r i a e p i s p h a e r i a Folder in 
Herb. R.B.G. Kew 

B a k e r , F u n g . M a l a y a n a 166 N. episphaeria = TV. ochroleuca 
Cal i forn ian F u n g . ex . H e r b . Calif. 276 a n d 277 N. episphaeria = N. coccinea 
P e t r a k , F l o r a M o r a v i a N. episphaeria = N. purtonii 
R a b e n h o r s t , F u n g , eu ropae i 262 a n d 642 N. episphaeria = N. aurantiicola 

R e h m , A s c o m y c e t e n 585 iV. episphaeria = N. purtonii 
S y d o w , M y c o t h e c a M a r c h , 1545 N. episphaeria = N. purtonii 

Nectria episphaeria folder H e r b . I . M . I . 

E x . H e r b . E h r l i c h . O n effete p y r e n o s ' : O n Acer, S a i n t s b u r y , Glos . , C. G. C. 
Ches te r s , M a y 35 (52151). O n Corylus, S a i n t s b u r y , Glos. , C. G. C. Ches t e r s , 
N o v . 34 (51955). O n Fagus, Scan ia , Sweden , J . E . , Apr i l 34 (51949, 51952, 
5 1 9 5 3 , 5 1 9 5 7 ) ; S jae l land , D e n m a r k , J . E . , Apr i l 34 (51950) ; F r i e d r i c h s r u h , H a m ­
b u r g , G e r m a n y , J . E . , Apr i l 34 (51948). O n i n d e t . h o s t s . S a i n t s b u r y , Glos . , 
C. G. C. Ches te r s a n d J . E . , N o v . 34 (51954). O n Diatrype stigma o n Acer, P a r k 
Cwn, Gower , S . J . H . , A u g . 46 (6157» -); K i n g t h o r p e W o o d s , Y o r k s . , W . G . B . , 
M a y 54 (567676) ; F o r g e VaUey, Y o r k s . , C .B. , A p r i l 55 (59900) ; K i n g t h o r p e 
W o o d s , Y o r k s . , W . G . B . , M a y 55 (60364) ; E a s t B e r g h o l t , Suffolk, C .B. , M a y 55 
(63130) ; B o l t o n A b b e y , Y o r k s . , W . G . B . , Apr i l 56 (62741) ; B r a m h a m P k . , n r . 
L e e d s , W . G . B . , Apr i l 58 (72845). O n Crataegus, G r e a t H a m p d e n C o m m o n , 
B u c k s . , M. B . & J . P . El l i s , Sep t . 49 (37698) ; H o w l d a l e , Y o r k s . , W . G . B . , M a r . 
58 (72330) ; n r . A b b o t s b u r y , D o r s e t , S .M.F. , Apr i l 58 (73016). O n Fagus, B o x -
hil l , S u r r e y , S . J . H . , N o v . 46 (6679), Se lwor thy , Somer se t , R . McAleer , M a y 57 
(69519) ; R a n m o r e C o m m o n , S u r r e y , C .B. , Mar . 58 (72628). O n Fraxinus, 
W h e a t f e n B r o a d , Norfo lk , E . A . & M . B . E . , Apr i l 47 (14508a) ; K i n g t h o r p e , 
Y o r k s . , W . G . B . , N o v . 57 (71011a) . OnPrunus, R a n m o r e C o m m o n , S u r r e y , C .B . , 
N o v . 55 (61408). O n Quercus, W i n n i p e g , C a n a d a , A . H . R . Bu l l e r & G. R . B i s b y , 
N o v . 31 (26986) ; Cas t le H o w a r d , Y o r k s . , W . G . B . , J a n . 56 (61821-22) . O n Salix, 
A b b o t s b u r y , D o r s e t , S .M.F. , Apr i l 58 (73015). O n Ulmus, M u l g r a v e W o o d s , 
Y o r k s . , C.B. , N o v . 5 3 (736356) ; S y m o n d s Y a t , Glos. , C.B. , S e p t . 55 (61745). 
I n d e t . h o s t , A s k h a m Bog , Y o r k s . , E . W . M . , Apr i l 4 8 (360 ) ; G r a n t l y H a l l , Y o r k s . , 
C .B. , Apr i l 54 (56377) ; F o r g e Val ley , Y o r k s . , C .B. , Apr i l 55 (60271). O n Aniho-
stoma o n Fagus, G t . H a m p d e n C o m m o n , B u c k s . , M. B . & J . P . El l i s , S e p t . 49 
(37624). O n Diatrypella o n Ulex, Seaford, Sussex , S .M.F. , M a r . 56 (62959). O n 
Eutypa o n Hedera, K i n g t h o r p e , Y o r k s . , W . G . B . , M a y 55 (60365). O n Hypoxylon 
onFagus, S t r o u d F o r a y , n o loca l i ty , E . W . M . , M a y 34 (22842). O n Quaternaria o n 
Fagus, E x H e r b . L u d w i g , J u l y 21 a n d J u n e 21 (18372 a n d 18371) ; R a n ­
m o r e C o m m o n , E . W . M . , F e b . a n d M a r . 39 (50365 a n d 5 0 3 6 4 ) ; S a l p e r t o n , Glos. , 
E . W . M . , S e p t . 4 3 (22844) ; Arneliffe W o o d s , Y o r k s . , S . J . H . , S e p t . 46 (6903). 
O n i n d e t . pyrenos. o n Acer. B o l t o n A b b e y , Y o r k s . , W . G . B . , A p r i l 56 (62742). 
O n Fraxinus, Mou l in H u e t , G u e r n s e y , M. B . & J . P . El l i s , S e p t . 4 8 (33975). 

N e c t r i a d e s m a z i e r i i Becca r i & d e N o t . , Erb. Critt. Ital., x , N o . 983 , 1 8 6 3 ; d e 
N o t . , Sfer. Ital, 1, p . 1 0 , 1 8 6 3 . 

Sphaeria sanguinea v a r . cicatricum B e r k . Mag. Zool. and Bot., 1, p . 48 , 1837. 
Nectria coccinea v a r . cicatricum (Berk. ) D e s m . Ann. Sci. Nat., ser . 3 , x x , p . 3 5 1 , 

N. episphaeria = N. purtonii 

1848. 



Nectria cicatricum (Berk . ) T u l . , Sel . F u n g . C a r p . , iii, p . 77, 1865. 
Nectria gibbera F u c k e l , S y m b . M y c , p . 177, 1870. T e s t e F u c k e l , l o c ci t . N a c t . 

1, p p . 2 1 - 2 2 , 1871 . 
Dialonectria desmazierii (de N o t . ) P e t c h , Naturalist., L o n d . , p . 2 8 1 , 1937. 
Fusarium buxicola S a c c , T e s t e Wol l enwebe r , Zbl. Bakt., 106, p . 113, 1943. 
Fusarium buxi S a c c , Michel ia , 1, p . 300, 1878. 

T h i s r a r e l y col lec ted species is r e s t r i c t e d t o b o x (Buxus sempervirens) i n 
B r i t a i n . I t is u s u a l l y f o u n d o n t h e leaf sca r s b u t i t a lso occurs o n t h e b a r k a n d 
occas iona l ly o n t h e b a r e wood . 

A B r i t i s h col lec t ion ( I .M. I . 22819) m a d e b y M r . E . W . M a s o n w a s g r o w n b y 
D r . J . E h r l i c h a n d f o u n d t o p r o d u c e a Fusarium conidia l s t a t e . S o m e of t h e s e 
cu l tu re s s e n t t o D r . W o l l e n w e b e r f o r m e d pe r i t hec i a w h i c h h e s t a t e d were 
i den t i ca l w i t h F u c k e l ' s F u n g . R h e n . 2357 Nectria desmazierii, a n d t h e Fusarium 
w i t h S a c c a r d o ' s Fusarium buxi. (Saccardo cal led t h e l a t t e r F. buxicola i n 1883.) 

D E S C R I P T I O N 

Conidia l f o r m a t i o n gene ra l ly p recedes pe r i t hec i a l d e v e l o p m e n t . T h e s e con id i a 
a r e f o r m e d on s p o r o d o c h i a w h i c h d e v e l o p as a loose b y s s u s over t h e leaf s ca r s 
a n d b u d s of b o x . T h e m y c e l i u m fo rming t h e b y s s u s is c o m p o s e d of h y a l i n e 

F I G . 2 4 . Nectria desmazierii. A , asci and ascospores; B , micro- and macroconidio-
phores and conidia from h o s t ; C , conidia from culture one showing chlamydospore 

formation. 

h y p h a e w i t h cells 1 4 - 2 2 x 2 - 3 it. T h e surface of t h e spo rodoch ia is covered w i t h 
ph ia l ides 1 2 - 1 8 X 3 - 4 /x. Mac rocon id i a f o r m e d f rom t h e s e a r e Fusarium-iike a n d 
m e a s u r e 3 0 - 5 5 X 4 - 5 LL ; w h e n m a t u r e t h e y h a v e 4 - 6 t r a n s v e r s e s e p t a . 

P e r i t h e c i a fo rm over t h e conidia l spo rodoch ia i n g r o u p s of u p t o 30. T h e y a r e 
ye l low t o o r ange , b r o a d l y o v a t e t o globose, w i t h a s m o o t h o u t e r wa l l a n d w i t h o u t 
a m a r k e d os t io lar pap i l l a . T h e y m e a s u r e 120-175 fi i n d i a m e t e r a n d o n d r y i n g 



s h o w a n i r r egu l a r l a t e r a l col lapse. I n sec t ion t h e l a t e r a l wa l l is 22-30 ft w i d e 
a n d shows a g r a d a t i o n f rom t h e t h i c k wa l l ed o u t e r cells t o t h e v e r y t h i n w a l l e d 
cells l in ing t h e pe r i thec ia l c a v i t y . T h e o u t e r cells a r e o v a t e t o g lobose 8-10 X 
6-8 JX wh i l s t t h o s e l in ing t h e pe r i thec ia l c a v i t y a r e fusoid 8-11 x 2-5-4 ft. 

T h e asci a r e cyl indr ica l w i t h a r o u n d e d s l i gh t ly t h i c k e n e d a p e x b e a r i n g a 
t h i n n e r c en t r a l r eg ion o r p o r e , t h e r e is n o t h i c k e n i n g or r ing f o r m a t i o n ; t h e y 
m e a s u r e 65-80x7-9//, a n d h a v e e igh t ob l ique ly m o n o s t i c h o u s ascospores . 

Ascospores a r e s m o o t h h y a l i n e , el l ipsoid w i t h a s l igh t cons t r i c t i on a t t h e 
single c e n t r a l s e p t u m . T h e y m e a s u r e 12-16x5-7 ft. 

C U L T U R E S 

As s t a t e d , t h e o n l y B r i t i s h col lect ion of t h i s species t o b e c u l t u r e d w a s g r o w n 
b y D r . J . E h r l i c h . T h e following desc r ip t ion of c u l t u r a l c h a r a c t e r s is f rom h i s 
n o t e s i n H e r b . I . M . I . 

A s c o s p o r e s w e r e i s o l a t e d o n t o p o t a t o d e x t r o s e , m a l t , a n d p r u n e a g a r . T h e c o l o n i e s 
w e r e p u r e w h i t e w i t h d e n s e aer ia l m y c e l i u m b u t s o o n y e l l o w i s h - w h i t e p i n n o t e s o f 
Fusarium c o n i d i a d e v e l o p e d i n a l l t u b e s . ( W o l l e n w e b e r s t a t e s i n l i t t . t h a t p e r i t h e c i a 
d e v e l o p e d o n o a t m e a l a g a r a f ter 3 m o n t h s . ) 

T h e f irst c o n i d i a t o f o r m w e r e m i c r o c o n i d i a w h i c h a r o s e o n s h o r t l a t e r a l p h i a l i d e s 
o n t h e h y p h a e , t h e y w e r e h y a l i n e , e l l ipso id a n d m e a s u r e d 6 - 8 x 2 - 2 - 5 ft. M a c r o c o n i d i a , 
f o r m e d i n 7 - 9 d a y s ori s m a l l s t r o m a t i c p u s t u l e s , w e r e c u r v e d c y l i n d r i c a l w i t h a 
p o i n t e d a p e x a n d a Fusarium l ike f o o t c e l l ; t h e y h a d 3 - 6 s e p t a a n d m e a s u r e d 4 5 -
6 0 X 3 - 5 ft. G l o b o s e c h l a m y d o s p o r e s o c c a s i o n a l l y f o r m e d f r o m t h e ce l l s o f t h e m a c r o ­
c o n i d i a i n o lder c u l t u r e s . 

T h e s e i so la t ions a r e depos i t ed i n H e r b . I . M . I , w i t h t h e h o s t m a t e r i a l a n d h a v e 
b e e n e x a m i n e d b y m e . 

S P E C I M E N S E X A M I N E D 

Nectria desmazierii folder H e r b . R . B . G . K e w 

Nectria desmazierii e x H e r b . Cr i t t . I t a l . (This is a f r a g m e n t of t h e a u t h e n t i c 
m a t e r i a l i s sued b y Becca r i a n d d e N o t . i n E r b . Cr i t t . I t a l . , x x , N o . 983, 1863, 
a n d s e n t t o Cooke . P e r i t h e c i a a n d Fusarium s p o r o d o c h i a a r e p r e s e n t . A f u r t h e r 
sl ide n o w in H e r b . I . M . I , m a d e b y D r . E h r l i c h f rom F r i e s ' h e r b a r i u m a t U p s a l a 
agrees w i t h t h i s ma te r i a l . ) Sph. sanguinea v a r . cicatricum B e r k . (Br i t . F u n g . 
F a s c . 2, 83, 1836). F u c k e l , F u n g . R h e n . E x . Supp l . , i x , 2357 (1871), iV. desma­
zierii. S a c c a r d o , M y c o t h . V e n . 116 (1874), N. desmazierii. T h i i m e n , F u n g . A u s t . 
962 (1873), N. gibbera. 
Nectria desmazierii folder H e r b . I . M . I . 

O n Buxus, O v e r s t r a n d W o o d s , n r . N o r w i c h , Nor fo lk , E . W . M . , O c t . 34 
(22819); S i lent Poo l , She re , S u r r e y , B . A . S t o n e , N o v . 52 (50686-i). 

y 
N e c t r i a m a g n u s i a n a R e h m e x S a c c , Michel ia , 1, p . 294, 1878. ( R e h m in B e r . 

N a t u r h i s t Ver A u g s b u r g , x x v i , 1881 a n d Hedwigia, x x i , p . 59, 1882.) 
Dendrodochiumepistroma (Syd.) H o h n , S.B. Akad. Wiss. Wien, 1, cxvii i , p . 424, 

1909. 
Eymenula epistroma S y d . ' n o m e n n u d u m ' , S y d . M y c o t h . G e r m a n i c a N o . 648. 



R e h m used t h e n a m e Nectria magnusiana for h is A s c o m y c e t e n e x s i c c a t u m 
N o . 4 3 6 , 1 8 7 8 , i s sued w i t h o u t a d iagnos i s . T h i s was p u b l i s h e d b y S a c c a r d o in 
J u l y 1 8 7 8 a n d l a t e r b y R e h m ( 1 8 8 1 ) . 

I h a v e h a d n o fresh col lect ions of t h i s f rom wh ich t h e ascospores w o u l d 
g e r m i n a t e . W o l l e n w e b e r conf i rmed t h e conid ia l s t a t e as Dendrodochium epi­
stroma (Syd.) H o h n . a n d t h e a v a i l a b l e ev idence i nd i ca t e s t h i s t o b e cor rec t . 

Al lescher ( 1 8 9 5 ) p u b l i s h e d Fusarium magnusiana a n d re fer red t o i t as conidia l 
Nectria magnusiana c i t ing F u n g i B a v a r . E x s . iv , N o . 4 0 0 , 1 8 9 4 . 1 h a v e n o t seen 
a n y e x a m p l e of t h i s e x s i c c a t u m . W o l l e n w e b e r ( 1 9 3 1 ) be l i eved i t t o b e a n asso­
c i a t ed fungus a n d p l a c e d i t as a s y n o n y m of F. aquaeductuum L a g h . v . pusil-
lum W r . s t a t . conid . of N. moschatae Gluck . 

T h e a c t u a l conid ia l s t a t e w a s p u b l i s h e d b y H o h n e l ( 1 9 0 9 ) a s Dendrodochium 
epistroma b a s e d o n S y d o w ' s M y c . g e r m . 6 4 8 Hymenula epistroma. H e sa id t h a t 
i t sugges t ed i tself as t h e conidia l f ruct i f icat ion of N. magnusiana a l t h o u g h h e 
cou ld n o t find i t o n h i s e x a m p l e s of t h i s species . O t t o J a a p p u b l i s h e d h i s F u n g i 
select i N o . 4 1 8 i n 1 9 1 0 a s N. magnusiana on Diatrypella favacea o n Betula alba, 
assoc ia ted w i t h i t s conidia l s t a t e Dendrodochium epistroma. W o l l e n w e b e r ( 1 9 3 1 ) 
agreed w i t h t h i s . E x a m i n a t i o n of S y d o w ' s e x s i c c a t u m 6 4 8 shows i t t o b e 
iden t i ca l w i t h t h e Dendrodochium a s soc ia t ed w i t h N. magnusiana-. 

W . B . Groves ' s reference t o Tremella aurantiaca a s conidia l Nectria magnu­
siana reflects t h e o ld u s e of t h e n a m e Tremella for ge l a t inous fungi (Tubercularia 
vulgaris w a s cal led Tremella purpurea b y L i n n a e u s ) . T h e m a s s of conid ia of 
N. magnusiana a p p e a r ge l a t i nous w h e n mo i s t . I t is difficult t o u n d e r s t a n d on 
w h a t species t h e n a m e w a s b a s e d . I n W e i n m a n n ' s p u b l i c a t i o n ( 1 8 3 6 ) i t is c i t ed 
as T. aurantiaca Schwein i t z . S a c c a r d o refers t o i t a s a s y n o n y m of T. elegans 
which is a B a s i d i o m y c e t e . 

Nectria magnusiana is r e a d i l y d i s t i ngu i shed f rom aU o t h e r Nectrias on i t s h o s t 
r e l a t i onsh ip . N. purtonii a n d iV. wegeliniana a r e t h e t w o m o s t closely al l ied 
species . A p a r t f rom h a b i t a t , N. magnusiana c a n also b e d i s t i ngu i shed f rom t h e 
fo rmer b y i t s l a rge r ascospores a n d smal le r conid ia a n d f rom t h e l a t t e r b y i t s 
s m o o t h - w a l l e d a n d smal le r ascospores . T h e conid ia l s t a t e of N. wegeliniana is 
n o t k n o w n a n d n o a u t h e n t i c col lec t ion of t h e species h a s b e e n f o u n d in B r i t a i n . 

D E S C R I P T I O N 

T h e conid ia l f ruct i f icat ions d e v e l o p before t h e p e r i t h e c i a a n d a r e dense ly 
c rowded o n a w e a k l y d e v e l o p e d s t r o m a . T h i s m a y b e c o n v o l u t e d i n p laces a n d 
t h e who le surface is cove red w i t h b r a n c h e d con id iophores . E a c h b r a n c h t e r m i ­
n a t e s i n a n a r r o w s u b u l a t e p h i a l i d e w h i c h m e a s u r e s 1 2 - 2 0 x 1 - 5 - 2 « . T h e s e 
p r o d u c e h y a l i n e , a l l a n t o i d conid ia , 4 - 5 - 6 X 1 - 5 - 2 p. 

P e r i t h e c i a fo rm l a t e r o n t h e s a m e s t r o m a b u t a r e so d e n s e l y a g g r e g a t e d t h a t 
t h i s is obscu red . T h e y a r e g lobose , ye l lowish r ed , w i t h a s m o o t h o u t e r wa l l a n d 
a l a rge flat ap i ca l d isc . T h e y a r e t r a n s l u c e n t w h e n y o u n g b u t b e c o m e d a r k e r 
w i t h age w h e n t h e y u n d e r g o a p o m i f o r m , or less f r e q u e n t l y a l a t e ra l , coUapse ; 
t h e y m e a s u r e 2 5 0 - 3 5 0 /x i n d i a m e t e r . I n sec t ion t h e wal l is 4 8 - 5 5 fi w i d e w i t h 
t w o d i s t i nc t r eg ions . T h e o u t e r , 2 4 - 3 2 /x wide , h a s g lobose cells 4 - 5 /x i n d i a m e t e r 
w i t h t h i c k r edd i sh -ye l low cell wal ls . T h e o u t e r l aye r s of cells h a v e t h i c k e r wal ls 
t h a n t h e i n n e r l aye r s . T h e i n n e r r eg ion m e a s u r e s 2 0 - 2 6 p w i d e a n d is c o m p o s e d 



F I G . 25. Nectria magnusiana. A, asci and ascospores; B , conidio­
phores and conidia from host . 

ap ica l p o r e ; t h e y m e a s u r e 7 2 - 8 4 X 9 -12 /z a n d h a v e 8-obl ique ly m o n o s t i c h o u s 
ascospores . 

Ascospores a r e b r o a d l y fusoid t o el l ipsoid, s m o o t h wa l l ed , h y a l i n e , b e c o m i n g 
l igh t b r o w n , a n d m e a s u r e 1 0 - 1 5 X 4 -5-6 LL. 

S P E C I M E N S E X A M I N E D 

Nectria magnusiana folder H e r b . R . B . G . K e w 

R e h m , A s c o m y c e t e n 436 (1878), Nectria magnusiana o n Diatrypella favacea 
( a u t h e n t i c for n a m e ) ; 0 . J a a p , F u n g i select i exs . 418 (1910), N. magnusiana; 
(Br i t , coll.) N. episphaeria o n Diatrypella quercina o n Quercus, Carl isle, D r . 
Car ly le , 1884, p r o b a b l y t h e first B r i t i s h r eco rd . O n Diatrypella o n Betula, A b e r -
ford , Y o r k s . , W . G . B . , J a n . 9 a n d Oc t . 9, 1938. 
Hymenula epistroma folder H e r b . R . B . G . K e w 

S y d o w , M y c o t h . ge rm. , 648 Hymenula epistroma o n Diatrypella favacea, 
B r a n d e n b u r g , P . Vogel , N o v . 1906. 

Nectria magnusiana folder (Br i t , coll.) H e r b . B . M . N a t . H i s t . 

O n Diatrypella o n Betula, R e h m , A s c o m y c e t e n 436 (1878) ; L o g a n W o o d s , 
n r . S a n d h e a d , W i g t o w n s h i r e , A u g . 3 6 ; Abe r fo rd , Y o r k s . , W . G . B . , Oc t . 37 . 
Nectria wegeliana folder (Br i t , coll.) H e r b . B . M . N a t . H i s t . 

O n Diatrypella o n Betula, L y t c h e t t , H . C. H a w l e y , O c t . 2 2 . O n Diatrypella 
o n Quercus, L o g a n W o o d s , W i g t o w n s h i r e , C. G. C. Ches te r s , A u g . 36 . 

B 8165 F 

of t h i n - w a l l e d h y a l i n e cells t h a t b e c o m e c r u s h e d a s t h e asc i m a t u r e , t h e y 
m e a s u r e 9 - 1 2 x 2 - 3 ju. 

T h e asci a r e cy l indr ica l t o n a r r o w l y c l a v a t e w i t h a r o u n d e d a p e x b e a r i n g a n 



Nectria magnusiana folder H e r b . I . M . I . 

O n Diatrypella o n Betula, D u n b a r t o n s h i r e , S c o t l a n d , C. G. C. Ches te r s a n d 
J . E . , M a r . 35 (22829) ; O x s h o t t , S u r r e y , G. R . B i s b y , N o v . 38 (18357) ; B r a m h a m 
P a r k , Y o r k s . , W . G . B . , Apr i l 58 (73355). 

y 
N e c t r i a p u r t o n i i (Grev.) B e r k . , Ou t l i ne s B r i t . F u n g . , p . 394, 1860. 
Sphaeria purtoni G rev . , Sco t . C r y p t . F L , v i , Synops i s 2 3 , 1 8 2 8 . 
[Gucurbitariapinastri Grev . , Sco t . C r y p t . F L , i, p i . 50 , 1823 (pro p a r t e ) . ] 
Nectria applanata F u c k e l , S y m b . M y c . ( N a c h t . 1), p . 22 , 1871 . 
Dialonectria applanata (Fuckel ) P e t c h , Trans. Brit, mycol. Soc, x x v , p . 170, 

1941 . 
Stylonectria applanata H o h n . , S.B. Akad. Wiss. Wien, 1, cxx iv , p . 52 , 1915 (p . 4 

i n sep.) 

W h e n Grevi l le (1823) desc r ibed Gucurbitaria pinastri h i s desc r ip t ion w a s b a s e d 
i n p a r t o n a Nectria a n d i n p a r t o n a Valsa o n w h i c h t h e Nectria w a s g rowing . 
Grevi l le p r e s u m a b l y s e n t p a r t of h i s m a t e r i a l t o F r i e s a s i n 1828 F r i e s w r o t e 
t h a t i t w a s t h e s a m e species a s Sphaeria abietis (now Valsa abietis). F r i e s s a id 
t h a t t h e r e d ost ioles desc r ibed b y Grevi l le b e l o n g e d t o Sph. episphaeria. B y t h i s 
t i m e Grevi l le (1828) w a s a w a r e of h i s m i s t a k e b e c a u s e h e r edesc r ibed t h e Nectria 
a s Sph. purtoni. Sph. pinastri h a d a l r e a d y b e e n u s e d for a Valsa (Fr ies , S y s t . 
M y c . ii , p . 4 8 8 , 1823) . C u r r e y (1858) r edesc r ibed Sph. (Nectria) purtoni G r e v . 
b u t as C u r r e y ' s c i t a t i o n is n o t r e g a r d e d a s a n o m e n c l a t o r i a l c o m b i n a t i o n , t h e 
n a m e Nectria purtonii m u s t d a t e f rom B e r k e l e y ' s (1860) p u b l i c a t i o n . 

W h e n F u c k e l (1871) de sc r ibed Nectria applanata h e s t a t e d t h a t p y c n i d i a 
d e v e l o p e d w i t h t h e pe r i t hec i a , b o t h w e r e s imi lar i n a p p e a r a n c e a n d i n t y p e of 
spo re p r o d u c e d e x c e p t t h a t t h e p y c n o s p o r e s w e r e a l i t t l e l a rger . 

W e e s e (1916) a g r e e d w i t h F u c k e l , h e d i d n o t m e n t i o n t h e ascospore size b u t 
s a id t h e y w e r e s imi la r t o t h e p y c n o s p o r e s o n l y smal le r . H o h n e l (1915) e r e c t e d 
t h e g e n u s Stylonectria for t h e s e p y c n i d i a a n d n a m e d t h e species S. applanata. 

F r o m a n e x a m i n a t i o n of sec t ions of F u c k e l ' s m a t e r i a l i n H e r b . R . B . G . K e w 
I f o u n d t h a t t h e b o d i e s re fe r red t o b y F u c k e l as p y c n i d i a a r e i n f ac t p e r i t h e c i a 
i n w h i c h t h e ascospores h a v e b e e n r e t a i n e d a n d t h e asc i h a v e d i s i n t e g r a t e d . N o 
con id iophores a r e p r e s e n t i n t h e s e pe r i t hec i a a n d t h e wal l s t r u c t u r e is i den t i ca l 
w i t h t h a t of p e r i t h e c i a - b e a r i n g asci . I t w o u l d b e u n u s u a l , t o s a y t h e leas t , t o 
find a p y c n i d i u m w i t h a s t r u c t u r e iden t i ca l w i t h t h e p e r i t h e c i u m w i t h i n t h e 
N e c t r i a c e a e . 

Spore measurements of 'Pycnospores' and Ascospores of N . a p p l a n a t a 

Author or material 
F u c k e l . 
Weese 
P e t c h 
E x . Fucke l (Herb. K e w ) 
F u n g . R h e n . 2356 . 

Date of 
publication 

1871 
1916 
1938 

'Pycnospores' 
12-14 x 4-5 ft 
10-14x4-4-5 ft 
9-12 X 4-4-5 fi 
(Free ascospores) 
9-12 X 4 fi 

Ascospores in asci 
8 x 4 f t 

8-10x3-5-4 ft 

8-10x3-5-4 ft 

T h e v a r i a t i o n b e t w e e n t h e ' p y c n o s p o r e s ' ( t he free ascospores) a n d t h e asco­
spores i n asc i is n o g r e a t e r t h a n w o u l d b e e x p e c t e d . Cu l tu r e s f rom fresh collec-



t i o n s of t h i s species fo rm Fusarium con id ia closely r e l a t e d t o o t h e r species i n 
t h i s g r o u p of Nectria. 

I n t h e ea r ly s t ages of d e v e l o p m e n t of t h e Nectria a t h i n s t r o m a t i c l a y e r f o r m s 
ove r t h e ost ioles of effete, gene ra l ly va l so id , S p h a e r i a c e o u s fungi . T h i s s t r o m a 
is cove red ea r ly w i t h a p a l i s a d e of s h o r t h y a l i n e con id iophores , t h e s e f o r m 

h y a l i n e , a l l a n t o i d t o fusiform conidia t h a t b e c o m e 1 - s e p t a t e a n d m e a s u r e 9 - 1 6 X 
2 - 2 - 5 / / . P e r i t h e c i a l in i t ia ls fo rm in or o n t h e sur face of t h i s s t r o m a w h i c h is 
a l m o s t o b s c u r e d a s t h e y deve lop . 

T h e d e n s e l y c rowded pe r i t hec i a a r e ye l l ow t o r e d w i t h a s m o o t h wal l w h i c h 
a p p e a r s s e m i - t r a n s p a r e n t . T h e s h o r t l y a m p u l l i f o r m n e c k w i t h a f lat or c o n c a v e 
t o p is cha rac t e r i s t i c . W h e n d r y a s l ight l a t e r a l col lapse occurs i n t h e lower h a l f 
of t h e p e r i t h e c i u m ; t h e y m e a s u r e 1 5 0 - 2 3 0 it i n d i a m e t e r . I n sec t ion t h e l a t e r a l 
wal l is 3 8 - 4 2 / / w ide a n d f o r m e d of t w o reg ions . T h e o u t e r , 2 0 - 2 6 / / w i d e , is 
c o m p o s e d of t h i ck -wa l l ed g lobose cells 6 - 7 // i n d i a m e t e r i n w h i c h t h e l u m e n is 
a l m o s t obscu red . T h e i n n e r l aye r s a r e f o r m e d of e longa t e cells, 1 0 - 1 2 X 3 - 4 it, 
w i t h m u c h t h i n n e r wa l l s . 

Asci a r e 5 5 - 7 0 X 6 - 9 //, cy l indr ica l t o n a r r o w l y c l a v a t e w i t h a r o u n d e d a p e x 
con ta in ing a n ap ica l r ing , t h e e igh t ascospores a r e ob l ique ly m o n o s t i c h o u s 
b e c o m i n g d i s t i chous . 

T h e h y a l i n e ascospores h a v e o b t u s e e n d s g iv ing t h e m a n a l m o s t cy l ind r i ca l 
s h a p e , b u t w h e n m a t u r e t h e y a r e s l igh t ly cons t r i c t ed a t t h e cen t r a l s e p t u m 
a n d l igh t b r o w n in c o l o u r ; t h e y m e a s u r e 8 - 1 1 x 3 - 5 - 4 - 5 //. 

Cul tu r e s deve lop ing f rom single ascospore i so la t ions s h o w e d v e r y s low g r o w t h 
a n d a f te r 6 w e e k s e x t e n d e d on ly 1-5 c m . a long t h e a g a r s lope . T h e sur face of 
t h e co lony w a s covered w i t h a spa r se w h i t e floccose m y c e l i u m w i t h a p a l e 
ye l lowish -b rown e r u m p e n t m a s s a t t h e p o i n t of t h e i n o c u l u m , w h i c h d e v e l o p e d a 

D E S C R I P T I O N 

F I G . 26. Nectriapurtonii. A , asci and ascospores; B , conidia from h o s t ; 
C , conidia and conidiophores from culture. 

C U L T U R E S 



s l i m y a p p e a r a n c e as t h e conid ia were p r o d u c e d . T h e a g a r s h o w e d a s l ight ye l low-
b r o w n d i sco lo ra t ion . 

Conid ia b e g a n t o fo rm o n p o t a t o d e x t r o s e a n d m a l t a g a r af ter 4 - 5 d a y s a t 
r o o m t e m p e r a t u r e i n t h e l i gh t . T h e f i rs t - formed conid ia , d e v e l o p e d f rom s h o r t 
l a t e r a l ph ia l ides o n t h e h y p h a e , w e r e h y a l i n e , a l l an to id 5 - 7 X 1 - 5 - 2 p. 

Macrocon id i a w h i c h d e v e l o p e d l a t e r w e r e fusoid, 2 0 - 2 4 X 1 - 5 - 2 ti u s u a l l y w i t h 
a s ingle c e n t r a l s e p t u m . Con id iophores w e r e n o t wel l d e v e l o p e d i n c u l t u r e a n d 
d i d n o t f o r m a s y n n e m a . 

Nectria applanata folder H e r b . R . B . G . K e w 

F u c k e l ' s F u n g i R h e n . 2 3 5 6 Nectria applanata F u c k e l o n Garpinus ( t y p e coll.) . 
T w o o t h e r p a r t s of t h i s i s sued as H e r b . Berbey-Bois s i e r 8 6 2 . S y d o w , M y c o t h e c a 
g e r m a n i e a 2 1 3 7 Nectria applanata F u c k e l o n Betula coll. L u d w i g . 
Nectria purtonii folder H e r b . R . B . G . E d i n b u r g h 

Cucurbitaria pinastri G r e v . = Nectria purtoni (Grev.) Cur r . , R o s s l y n W o o d s , 
1 8 2 0 ( co - type coll.) . Sphaeria purtoni G r e v . Cr. F l . S y n o p s (no o t h e r d a t a ) . 
Nectria purtonii folder H e r b . I . M . I . 

O n Acer ex H e r b . L u d w i g , s u b . N. sanguinea, F l o r a v o n Wes t f a l en , J u n e 2 3 
( 1 8 3 7 0 ) ; o n Alnus, E l l e r b u r n , T h o r t o n D a l e , Y o r k s . , W . G . B . , A p r i l 5 7 ( 6 9 0 7 4 ) ; 
S h o s h o n e Co. , I d a h o , U .S .A . , J . E . a n d R . K . P i e r s o n , J u n e 3 6 ( 5 1 9 5 8 ) ; o n 
Betula, B e n m o r e E s t a t e , Argy l l sh i re , J . E . & C. G. C. Ches te r s , M a r . 3 5 ( 5 1 9 5 6 ) . 

N e c t r i a l e p t o s p h a e r i a e Niess l i n Kr i ege r , F u n g . Saxon ic i , iv , N o . 1 6 5 , 1 8 8 6 
( R e h m , Hedwigia, x x v i , p . 9 2 , 1 8 8 7 ) . 

Nectria leptosphaeriae Niess l v a r . macrospora W r . , Ang. Bot., vii i , p . 1 8 7 , 1 9 2 6 . 
Hypomyces leptosphaeriae (Niessl) W r . , Ann. mycol. Berl., x v , p . 8 , 1 9 1 7 . 
Sphaerostilbe flammeola H o h n . , S.B. Akad. Wiss. Wien, 1 , cxx iv , p . 2 , 1 9 1 5 . 
Lasionectria leptosphaeriae (Niessl) P e t c h , Trans. Brit, mycol. Soc, x x i , p . 2 6 8 , 

1 9 3 8 . 

Fusarium sphaeriae F u c k e l , S y m b . M y c , p . 3 7 0 , 1 8 7 0 ; F u n g . R h e n . N o . 2 1 2 . 
Fusarium sphaeriae F u c k e l v a r . majus W r . , F u s . A u t o . D e l . N o . 8 5 9 , 1 9 3 0 . 

P e t c h ( 1 9 3 8 ) p l a c e d Nectria leptosphaeriae i n t h e g e n u s Lasionectria. I fa i led 
t o find a n y t r u e h a i r s o n t h e pe r i t hec i a w h i c h I e x a m i n e d , i nc lud ing t h e collec­
t i o n s c i t ed b y P e t c h . H y p h a e o n t h e lower p a r t of t h e v e n t e r a r e d e r i v e d f rom 
t h e b y s s u s a n d a r e n o t t r u e h a i r s . 

W o l l e n w e b e r ( 1 9 2 6 ) de sc r ibed Nectria leptosphaeriae v a r . macrospora w i t h 
t h e conid ia l s t a t e a s Fusarium sphaeriae, h e s a id t h a t i t differed f rom iV. lepto­
sphaeriae i n h a v i n g l a rge r ascospores a n d smal le r con id ia . T e n y e a r s before , 
W e e s e ( 1 9 1 6 ) s t a t e d t h a t t h e spores of t h e t y p e m a t e r i a l w e r e l a rge r t h a n i n t h e 
or ig ina l desc r ip t ion , a n d i n 1 9 3 5 W o l l e n w e b e r w i t h d r e w h i s v a r . macrospora a s 
h e n o w cons ide red i t t o b e p a r t of t h e species N. leptosphaeriae. 

S P E C I M E N S E X A M I N E D 



D E S C R I P T I O N 

P e r i t h e c i a d i spe r sed a m o n g s t a n d occas iona l ly s e a t e d u p o n t h e pe r i t hec i a of 
Leptosphaeria acuta a n d L. doliolum o n Urtica. N o s t r o m a is p r e s e n t a l t h o u g h 
t h e y m a y b e s e a t e d u p o n a t h i n loose b y s s u s . T h e y a r e s m o o t h wal led , o r a n g e t o 

F I G . 2 7 . Nectria leptosphaeriae. A , asci and ascospores; B , conidia a n d conidio­
phores from h o s t ; C, conidiophores from 7 - d a y culture o n m a l t agar. 

r ed , ampu l l i f o rm w i t h a s h o r t neck , a n d s h o w l a t e r a l col lapse w h e n d r y ; t h e y 
m e a s u r e 2 8 0 - 3 7 5 /x i n d i a m e t e r . I n sec t ion t h e l a t e r a l wal l is 2 2 - 3 0 /x w ide . T h e 
o u t e r cells a r e t h i ck -wa l l ed , sub-g lobose t o e longa t e , 1 4 - 2 0 X 3 - 9 /x, b u t t h e wal l s 
b e c o m e progress ive ly t h i n n e r t o w a r d s t h e i n n e r l aye r s . L i n i n g t h e pe r i t hec i a l 
c a v i t y a r e severa l l a y e r s of v e r y t h in -wa l l ed e longa t e cells 9 - 1 5 x 2 - 3 - 5 / x . 

T h e asci a r e cy l indr ica l t o c l a v a t e w i t h e igh t ob l ique ly m o n o s t i c h o u s t o s u b -
d i s t i ehous ascospores , t h e a p e x is r o u n d e d w i t h a t h i c k e n i n g i n t h e c e n t r e of 
t h e a p e x fo rming a r i ng . 

T h e ascospores a r e b r o a d l y fusiform t o el l ipsoid a n d s l igh t ly c o n s t r i c t e d a t 
t h e cen t r a l s e p t u m ; t h e y m e a s u r e 1 8 - 2 6 X 6 - 8 p a n d w h e n m a t u r e t u r n l i gh t 
b r o w n . 



Conid ia deve lop before , a n d i n a s imi la r pos i t i on t o , t h e pe r i t hec i a o n a loose 
b y s s u s , a sma l l p u l v i n a t e s t r o m a , or o n t h e p y c n i d i a of t h e Leptosphaeria. T h e 
con id iophores a r e d i c h o t o m o u s l y b r a n c h e d a n d each b r a n c h t e r m i n a t e s i n a 
p h i a l i d e 1 4 - 2 4 x 3 - 5 - 4 p . T h e s e a r e cy l indr ica l b u t s l i gh t ly cons t r i c t ed a t t h e 
ap ica l collar . 

Conid ia a r e Fusarium-like b u t t h e foot cell is of ten i n d i s t i n c t ; t h e y m e a s u r e 
5 7 - 6 7 X 4 - 6 (i a n d b e c o m e 3 - 5 s e p t a t e w h e n m a t u r e . I n m a s s t h e y a r e p i n k t o 
g rey i sh w h i t e . 

C U L T U R E S 

T h e ascospores i so la ted o n t o p o t a t o d e x t r o s e aga r , p o t a t o s t a r c h aga r , a n d 
m a l t a g a r g a v e r ise t o s low-growing cu l t u r e s . Af te r 3 weeks t h e co lony w a s 
1-1-5 c m . i n d i a m e t e r a n d e r u m p e n t i n t h e c e n t r e . T h e sur face w a s c o v e r e d w i t h 
w h i t e floccose h y p h a e w h i c h b e c a m e fe l ted a n d t h e n s l imy i n a p p e a r a n c e a s t h e 
con id ia d e v e l o p e d . T h e s e w e r e f o r m e d af ter 5 -7 d a y s f rom l a t e r a l ph ia l ides o n 
t h e h y p h a e ; t h e y a r e 2 0 - 3 0 p l ong a n d 2 - 5 - 3 i t a t t h e b a s e n a r r o w i n g t o w a r d s 
t h e a p e x w h e r e t h e l a t e r a l wal l is t h i c k e n e d t o fo rm a col lar . Af ter 7 - 1 0 d a y s 
t h e ph ia l ides a r e b o r n e t e r m i n a l l y o n b r a n c h e d con id iophores a n d finally af ter 
a b o u t 3 w e e k s as a pa l i s ade of s h o r t do l i form ph ia l ides cover ing t h e sur face of 
s m a l l p i n n o t e s or s p o r o d o c h i a . 

T h e conid ia a r e c u r v e d , cy l indr ica l , occas iona l ly swollen t o w a r d s t h e r o u n d e d 
o r a n g u l a r a p e x a n d t e r m i n a t i n g basa l l y i n a f u sa r i um foot ce l l ; t h e y a r e 4 - 6 
s e p t a t e w h e n m a t u r e a n d m e a s u r e 7 0 - 9 5 X 5 - 8 p. 

S P E C I M E N S E X A M I N E D 

Nectria leptosphaeriae fo lder H e r b . B .M. N a t . H i s t . 

K r i e g e r , F u n g i Saxon ic i i v , N o . 165 (1886), Nectria leptosphaeriae Niess l , O c t . 
1885 ( t y p e coll.) . Nectria o n n e t t l e , B a t h e a s t o n , N o v . [18]61 E x H e r b . B r o o m e 
N o . 292 N. leptosphaeriae. T h i s is p r o b a b l y t h e first B r i t i s h r eco rd . 
Nectria leptosphaeriae folder H e r b . R . B . G . K e w 

R e h m , A s c o m y c e t e n 880 (1886), Nectria leptosphaeriae N i e s s l ; R a b e n h o r s t 
N o . 3442 (1886), Nectria leptosphaeriae; T r a n z s c h e l e t Se reb r i an , M y c o t h . Ross i , 
N o . 268 (1912), Nectria leptosphaeriae; O t t o J a a p , F u n g i select i E x s . N o . 465 
(1911), Nectria leptosphaeriae Niess l . 
Fusarium sphaeriae folder H e r b . R . B . G . K e w 

F u c k e l , F u n g . R h e n . N o . 212 (1863), Fusarium sphaeriae F u c k e l o n Sph. 
doliolum o n Urtica. 

Nectria leptosphaeriae folder H e r b . I . M . I . 

O n Leptosphaeria sp . o n Urtica, Ca r r n e a r M y s t e r y Poo l , W h e a t f e n B r o a d , 
Nor fo lk , E . A . E . , D e c . 40 (72275) ; O l d L a k e n h a m , Norfo lk , E . A . E . , J a n . 42 
(74246) ; C l u m b e r P a r k , W o r k s o p , N o t t s . , J . W . , N o v . 58 (75333). 

N e c t r i a f l a v o - v i r i d i s (Fuckel ) W o l l e n w e b e r , Angew. Bot., viii , p . 186, 1926. 

Sphaerostilbe flavo-viridis F u c k e l , S y m b . M y c , N a c h t . 1, p . 22 (310), 1871 . 

I n t h e a u t h e n t i c m a t e r i a l e x a m i n e d , n u m e r o u s sma l l ye l low Stilbum-like 
s y n n e m a t a a r e a s soc i a t ed w i t h t h e pe r i t hec i a . T h e y a r e fragile , p a l e ye l low, a n d 



400-600/( . h i g h w i t h a s t i p e 5 6 - 6 5 xt w i d e which s p r e a d s o u t a t t h e a p e x t o fo rm 
a k n o b 2 2 0 - 2 5 0 xt i n d i a m e t e r . Ph i a l i de s cover ing t h e u p p e r sur face of t h e k n o b 
m e a s u r e 1 4 - 2 0 X 1 - 5 - 2 xt. Conid ia f o r m e d f rom t h e s e a r e h y a l i n e , 1-septa te , fusi­
fo rm w i t h a b r o a d e r a p e x t h a n b a s e a n d u s u a l l y s l igh t ly c u r v e d . T h e y m e a s u r e 
12 -17 X 2 - 3 xt. T h e l a rge r con id ia m e n t i o n e d b y F u c k e l occu r i n a b u n d a n c e 
i n cu l t u r e . 

W o l l e n w e b e r (1935) g a v e t h e spores as 1 0 - 1 X 4-7(7-5-13 X 4-5-5) xt, b u t i n t h e 
col lect ion m a d e b y Mr . M a s o n a n d conf i rmed b y W o l l e n w e b e r t h e a v e r a g e spo re 
size is 12-8x5-6/u. a n d t h i s spo re size is v e r y close t o t h a t f o u n d i n t h e o t h e r 
col lect ions c i ted . 

W e e s e (1916) s t a t e d t h a t t h e pe r i t hec i a of Nectria flavo-viridis w e r e i nd i s t i n ­
gu i shab l e f rom t h o s e of N. sanguinea (Bo l t e x F r . ) F r . I c a n find n o just i f ica­
t i o n for r e t a i n i n g t h e n a m e N. sanguinea, a s t h e r e is n o p roo f of t h e i d e n t i t y of 
t h e species t o w h i c h t h e n a m e w a s first app l i ed . 

Nectria flavo-viridis is s e p a r a t e d f rom iV. episphaeria a n d 2V. viridescens o n 
t h e l a rge r ascospores a n d pe r i t hec i a . I n c u l t u r e , t h e g r e e n co lo ra t ion s e p a r a t e s 
i t f rom N. episphaeria, a n d t h e Fusarium con id ia f rom N. viridescens. 

D E S C R I P T I O N ' 

T h e pe r i t hec i a deve lop o n t h e sur face of t h e h o s t , o r o n t h e sur face of effete 
c a r b o n a c e o u s p y r e n o m y c e t e s . T h e y a r e ampu l l i f o rm w i t h a s m o o t h o u t e r wal l 
a n d a s h o r t n e c k t h a t is d a r k e r t h a n t h e v e n t e r a n d possesses a m i n u t e c e n t r a l 
os t io le . T h e colour va r i e s f rom l igh t r e d t o d e e p b r o w n i s h r e d w i t h t h e ap ica l 
pap i l l a b e c o m i n g a l m o s t b l ack . W h e n effete t h e u p p e r ha l f of t h e p e r i t h e c i u m 
col lapses i n t o t h e lower ha l f w i t h t h e p a p i l l a t e os t io le r e m a i n i n g u p r i g h t i n t h e 
c e n t r e ; l a t e r a l col lapse m a y also occur a n d t h i s invo lves t h e u p p e r h a l f of t h e 
p e r i t h e c i u m on ly . 

I n sec t ion t h e l a t e r a l wal l m e a s u r e s 2 2 - 2 4 xt w i d e a n d cons i s t s of 5 - 6 l a y e r s 
of t h i c k - w a l l e d e longa t e cells 1 1 - 1 4 X 4 -5 -6 \x i n t e r s p e r s e d w i t h g lobose cells 5 -7 xt 
i n d i a m e t e r . T h e o n l y wal l d i f fe rent ia t ion t h a t ex i s t s is t h a t f o r m e d b y t h e 3—4 
laye r s of v e r y t h i n - w a l l e d e l o n g a t e cells t h a t l ine t h e p e r i t h e c i a l c a v i t y , w h i c h 
b e c o m e c r u s h e d as t h e asc i m a t u r e . 

T h e asc i a r e cy l indr ica l w i t h a r o u n d e d a p e x possess ing a p o r e a n d w i t h a 
s h o r t f l a t t ened base , t h e y m e a s u r e 8 5 - 1 0 4 X 7 -5-9 fx, a n d h a v e e i g h t m o n o s t i c h o u s 
or sub -d i s t i chous ascospores . 

T h e o v a l ascospores a r e s l igh t ly c o n s t r i c t e d a t t h e s ingle c e n t r a l s e p t u m , w h e n 
h y a l i n e t h e y m e a s u r e 10 -16 X 5 xt b u t a s t h e y m a t u r e t h e y t u r n l igh t b r o w n 
a n d o n d i scha rge m e a s u r e 12 -16 X 5 - 8 [x. 

C U L T U R E S 

Single ascospores i so la ted o n t o m a l t , m a i z e m e a l , a n d p o t a t o d e x t r o s e a g a r 
i n t e s t - t u b e s s h o w e d a m a r k e d difference i n g r o w t h a n d colour . Af t e r 14 d a y s 
a t r o o m t e m p e r a t u r e a n d i n t h e l igh t t h e superficial m y c e l i u m cove red a b o u t 
t w o - t h i r d s of t h e sur face of t h e a g a r i n t e s t - t u b e s . O n m a l t a g a r t h e ae r ia l 
m y c e l i u m w a s spa r se a n d on ly a p a l e g r e e n d i sco lo ra t ion of t h e a g a r w a s p r e s e n t ; 
mic ro - a n d m a c r o c o n i d i a l p r o d u c t i o n w a s a b u n d a n t a n d a g g r e g a t i o n s of t h e s e 
f o r m e d s l imy p i n k p u s t u l e s . Myce l i um w a s also f o r m e d spa r se ly o n m a i z e m e a l 



a g a r b u t t h e sur face r e m a i n e d d r y a n d conid ia l p r o d u c t i o n w a s n o t so a b u n d a n t 
a s on m a l t aga r . T h e a g a r d e v e l o p e d a s t r o n g g reen d i sco lora t ion . O n p o t a t o 
d e x t r o s e a g a r t h e co lony w a s m o r e e r u m p e n t w i t h a w h i t e floccose aer ia l 
m y c e l i u m a n d a m a r k e d g reen d i sco lo ra t ion of t h e aga r . 

F I G . 28. Nectria flavo-viridis. A, habit sketch of perithecia on h o s t ; B , asci and 
ascospores; C , germinating ascospore; D , macroconidia a n d phialides from 7-day 
cul ture; E , conidiophores and conidia from 1—6 m o n t h s ' old cultures on pota to 

dextrose agar. 

Conid iophore p r o d u c t i o n b e g a n 2 - 3 d a y s a f te r a scospore g e r m i n a t i o n , t h e first 
cons is t s m e r e l y of l a t e r a l ph ia l ides wh ich ar ise f rom a d j a c e n t cells of t h e super ­
ficial h y p h a e ; t h e s e ph ia l ides a r e cy l indr ica l w i t h a loca l t h i c k e n i n g of t h e wa l l 
i n t h e fo rm of a r i n g j u s t be low t h e a p e x . Af te r seve ra l conid ia h a v e b e e n f o r m e d 
p r o d u c t i o n ceases a n d t h e i n n e r wa l l of t h e ph i a l i de g rows t h r o u g h t h e col lar 
r eg ion t o fo rm a n o t h e r collar a t a h ighe r level o n t h e s a m e ph ia l ide , t h e p r i m a r y 
collar r e m a i n s as a n a n n u l a t i o n . A s t h i s p rocess is r e p e a t e d severa l a n n u l a t i o n s 



r 

c a n b e seen be low t h e a p e x of t h e ph i a l i de . Th i s is t h o u g h t t o b e a l i gh t r e a c t i o n 
a s i t is n o t f o u n d i n cu l tu re s k e p t i n t h e d a r k . 

T h e first conidia a r e h y a l i n e , b r o a d l y fusoid, a m e r o s p o r e s , 7 - 1 1 x 2 - 3 / / b u t 
l a t e r f rom t h e s a m e ph ia l i de conidia a r e f o r m e d t h a t b e c o m e o n e - s e p t a t e before 
re lease a n d m e a s u r e 1 5 - 2 5 X 3 - 4 //. T h e s e m a y e longa t e f u r t h e r , d e v e l o p 3 - 5 
s e p t a a n d finally m e a s u r e 2 5 - 5 0 X 3 - 5 //, s o m e deve lop a t y p i c a l Fusarium foo t 
cell. 

I n o lder cu l tu re s , especia l ly o n co rn m e a l a g a r , t h e m y c e l i u m agg rega t e s t o 
fo rm d i sc re te p s e u d o s t r o m a t i c p u s t u l e s 3 0 0 - 4 0 0 //. i n d i a m e t e r , conid ia l p r o d u c ­
t i o n b e c o m e s confined t o t h e s e s t r o m a t a a n d ph ia l ides cover t h e sur face . T h e s e 
ph ia l ides a r e s h o r t e r a n d b r o a d e r t h a n t h e p r i m a r y ones a n d m e a s u r e 12—20 X 
3 - 3 - 5 / / . T h e Fusarium con id ia f o r m e d f rom t h e s e a r e four t o s ix-cel led a n d 
m e a s u r e 4 8 - 6 2 X 3-5-5 //. A s t h e c u l t u r e s d r y o u t , c h l a m y d o s p o r e s f o r m f rom t h e 
cells of t h e m a c r o c o n i d i a , t h e s e a r e g lobose , t h i ck -wa l l ed , a n d m e a s u r e 7 - 9 // i n 
d i a m e t e r . 

S P E C I M E N S E X A M I N E D 

Sphaerostilbe flavo-viridis folder H e r b . R . B . G . K e w 

F u c k e l ' s F u n g . R h e n . E x s . 2353 (1871), Sphaerostilbe flavo-viridis o n Betula, 
Co- type . 

Nectria flavo-viridis folder H e r b . I . M . I . 

O n Acer, ex H e r b . L u d w i g , M a y 2 1 (18369) ; Cleeve C o o m b e , Br i s to l , A , H . S. 
B r o w n , Sep t . 55 (61054c); G w y d y r F o r e s t , L l a n r w s t , C .B. , M a y 5 8 (73440). O n 
Fraxinus, W o o d c h e s t e r P a r k , Glouces te r sh i re , E . W . M . , M a y 34 (22820, confm. 
Wol len . ) . O n Pinus, n r . B r a n d o n , Suffolk, J . R i s h b e t h , O c t . 58 (74992). O n 
Quercus, K i n g t h o r p e , Y o r k s . , W . G . B . , Apr i l 57 (69081). O n Salix, P o r t a d o w n , 
A r m a g h , C. M. L e a c h , F e b . 50 (39892) ; Indet. bark T a r r s t eps , S o m e r s e t , R . 
McAleer , M a y 57 (69538a) . 

y 
N e c t r i a v i r i d e s c e n s spec . n o v . 

T h i s species h a s b e e n col lected e igh t t i m e s . I n t h e p a s t i t m a y well h a v e b e e n 
cal led Nectria sanguinea. H o w e v e r , t h e r e is n o ev idence as t o t h e i d e n t i t y of t h e 
fungus o n wh ich t h i s n a m e w a s b a s e d . T h e F r i e s ' e x s i c c a t a Scler . Suec . N o s . 
127 a n d 264 N. sanguinea a r e p r e d o m i n a n t l y N. episphaeria a s a r e m o s t o t h e r 
exs icca ta e x a m i n e d b y m e t h a t w e r e i s sued a s N. sanguinea. I t h a s b e e n d e c i d e d 
the re fo re t o descr ibe t h i s species as n e w a n d t o cons ider iV. sanguinea a s a 
n o m e n eonfusum. 

Nectria viridescens is v e r y cha rac t e r i s t i c i n c u l t u r e a n d t h e e p i t h e t is t a k e n 
f rom t h e s t r i k ing g reen co lora t ion of t h e m a t u r e cu l tu re s o n 2 p e r cen t , p o t a t o 
d e x t r o s e aga r . 

Stromata ves t ig ia l ia ve l nu l l a . 
Perithecia r u b r a , lev ia , ampul l i fo rmia , 2 0 0 - 2 5 0 / / a l t a , 1 5 0 - 2 0 0 / / d i a m . 
Asci cyHndrici , ba s i t r u n c a t i , ap ice r o t u n d a t i e t c ingulo re f r ingen t i p o r u m cir-

c u m a m b i e n t i p r a e d i t i , oc tospor i , 6 8 - 7 6 X 6 -9 // . 
Ascosporae ob l ique m o n o s t i c h a e ve l s u b d i s t i c h a e , h y a l i n a e ve l pa l l ide b r u n n e a e , 

e l l ipsoideae , 1-septa tae , m i n u t e ve r rucosae , 7-5-10 X 4 - 5 p. 



I n C u l t u r a 

Mycelium a lburn , floccosum, i n a g a r o co lorem fuscov i r idem efficiens. 
Conidiophora primaria (sue ph ia l ides simplicis) e x h y p h i s myce l i a l ibus l a t e r a l i t e r 

o r i u n d e , h y a h n a , s u b u l a t a , 30—45 X 2 -2-5 p. 
Conidiophora secundaria i n s y n n e m a t i s paUide b r u n n e i s , 3 0 0 - 5 0 0 p longis , aggre-

g a t a e t ph ia l ides 2 2 - 4 5 p l ongas , 2-5-3-5 p l a t a s , ex r a m u l i s b r e v i b u s l a t e ra l i -
b u s effieientia. 

Conidia h y a l i n a , g lobosa ve l ren i formia , 4 - 8 X 2 -5 -3 p. 
Habitat i n eort icis l igni e m o r t u i . T y p u s i n r a m i s Salicis, S a w l e y W o o d s , Y o r k s . , 

C .B . , Apr i l 54 ( I .M. I . 56736) . 

D E S C R I P T I O N 

T h e pe r i t hec i a a r e s c a t t e r e d t o g rega r ious , o n t h e p e r i d e r m or e x p o s e d w o o d 
of d e c i d u o u s or coniferous t r e e s , t h e s t r o m a if p r e s e n t is ves t ig ia l . T h e y a r e 
a m p u l l i f o r m w i t h a s h o r t b r o a d n e c k b e a r i n g a conical or flat disc 4 5 - 5 5 p i n 
d i a m e t e r w i t h a c e n t r a l ost iole , w h e n y o u n g t h e y a r e ye l low t o l igh t r e d b u t 
b e c o m e d a r k e r w i t h age , t h e n e c k is l i gh te r or conco lourous . T h e p e r i t h e c i a 
col lapse o n d r y i n g b y i n v a g i n a t i o n of o n e or b o t h s ides of t h e v e n t e r b u t t h e 
ap i ca l disc u s u a U y r e t a i n s i t s s h a p e (a m a r k e d d i s t i n c t i o n f rom Nectria epi­
sphaeria). T h e y m e a s u r e 150 -200 it i n d i a m e t e r . I n sec t ion t h e l a t e r a l wa l l is 
2 6 - 4 0 p t h i c k a n d f o r m e d of t w o reg ions . T h e o u t e r of t h e s e is 16 -22 it, a n d h a s 
e l o n g a t e d 7 - 1 0 X 3 ^ 4 p o r g lobose 5 - 6 X 3 - 5 - 4 p ce l l s ; t h e cells s h o w a g r a d a t i o n 
f rom t h e v e r y t h i c k wal ls of t h e o u t e r l aye r s t o t h e t h i n n e r wal ls of t h e i n n e r 
l a y e r s . T h e i n n e r reg ion is 1 0 - 1 8 it w i d e a n d is f o r m e d of severa l l aye r s of 
e l o n g a t e d t h i n - w a l l e d cells w h i c h a r e c r u s h e d a s t h e asc i m a t u r e . 

T h e asci w h e n y o u n g a r e cy l indr ica l w i t h a s h o r t flattened b a s e a n d a r o u n d e d 
a p e x b e a r i n g a w e l l - m a r k e d r i ng , t h e y m e a s u r e 6 8 - 7 6 x 6 - 9 it a n d h a v e e igh t 
ob l ique ly m o n o s t i c h o u s t o s u b d i s t i c h o u s ascospores . 

T h e ascospores a r e h y a l i n e , ova l , a n d of ten s l igh t ly flattened a t e a c h end , 
t h e y b e c o m e l igh t b r o w n , ve r rucose , a n d s l igh t ly cons t r i c t ed a t t h e c e n t r a l 
s e p t u m , w h e n m a t u r e t h e y m e a s u r e 7-5-10 X 4 - 5 p. 

C U L T U R E S 

O n g e r m i n a t i o n t h e ascospores p r o d u c e one or m o r e h y p h a l p r i m o r d i a f rom 
e a c h cell of t h e spore a n d f rom a n y p o i n t of t h e wal l . T h e s e h y p h a e soon b r a n c h 
a n d g r o w r a d i a l l y t o fo rm a superficial m y c e l i u m . L a t e r a l ph ia l ides b e g i n t o 
deve lop i n 3 - 5 d a y s o n t h e h y p h a e , t h e s e ph ia l ides a r e h y a l i n e , s u b u l a t e , 2 0 - 4 5 p 
l ong a n d 2 -2 -5 it a t t h e b a s e n a r r o w i n g t o 0-75-1 p a t t h e a p e x . O n e or m o r e 
m a y ar i se f rom a d j a c e n t cells of t h e h y p h a e ; h y a l i n e , cy l indr ica l t o r e n i f o r m 
conid ia , 3 - 6 X 1 - 5 - 2 p a r e f o r m e d a t t h e a p e x of t h e ph ia l ides w h e r e t h e y r e m a i n 
i n a m u c i l a g i n o u s g lobule . 

I n 7 - 1 0 d a y s m o r e c o m p l e x con id iophores b e g i n t o d e v e l o p ; a t first o n e o r 
m o r e ph i a l i de s m a y b e b o r n e o n a s t a l k ceU b u t i n l a t e r - f o r m e d con id iophores 
t h e s t a l k cell b r a n c h e s t w o or t h r e e t i m e s a n d e a c h b r a n c h t e r m i n a t e s i n t o n e 
or m o r e ph ia l ides . T h e s e con id iophores a r e s imi lar t o t h o s e b o r n e o n t h e s y n n e m a 
w h i c h d e v e l o p i n c u l t u r e s a f te r a b o u t 14 d a y s . T h e s e s y n n e m a t a a r e f o r m e d of 
l i gh t b r o w n h y p h a e w h i c h a g g r e g a t e i n t o ropes a n d g r o w u p w a r d s u n t i l t h e y 



a r e 300-500 it long , m a n y s h o r t l a t e r a l b r a n c h e s w h i c h s u r r o u n d t h e s t a l k of t h e 
s y n n e m a b e a r t h e ph i a l i de s . T h e ph ia l ides a r e 22-45 it l ong a n d 2-5-3-5it a t t h e 
b a s e , n a r r o w i n g t o w a r d s t h e a p e x w h e r e t h e y t e r m i n a t e i n a sma l l c u p . T h i s c u p 

F I G . 2 9 . Nectria viridescens. A, asci and ascospores; B - C , conidia a n d conidio­
phores from culture; B , 7 - d a y cul tures; C , part of s y n e m m a from 1 - m o n t h old 

culture. 

is f o r m e d b y t h e first c o n i d i u m t o b e p r o d u c e d , w h i c h ar ises e n d o g e n o u s l y i n 
t h e closed t i p of t h e ph i a l i de . As i t deve lops , t h e t i p is g r e a t l y s t r e t c h e d r e l a t i v e 
t o i t s size so t h a t w h e n i t finally r u p t u r e s t o re lease t h e spo re i t r e m a i n s for s o m e 
t i m e a s a n ap ica l c u p t o t h e ph ia l ide . 

T h e conid ia p r o d u c e d f rom t h e s e ph ia l ides a r e p i n k i n m a s s , g lobose , 4-5 X 
2-3 it or m a y b e c o m e ren i fo rm 6-8x2-5-3 i t . T h e y r e p r e s e n t t h e s e c o n d a r y o r 
m a c r o c o n i d i a a l t h o u g h t h e y d o n o t differ g r e a t l y f rom t h e mie rocon id i a i n size 
or s h a p e . 



Cul tu re s o n 2 p e r cen t , p o t a t o d e x t r o s e a n d o n m a l t a g a r deve lop a d e e p g reen 
colour i n t h e a g a r af ter 3-5 weeks . O n p o t a t o d e x t r o s e a g a r t h e co lony shows 
a m a r k e d z o n a t i o n . T h e c e n t r e is d e e p g r e e n w i t h a d o w n y sur face p r o d u c e d 
b y t h e f o r m a t i o n of masse s of s y n n e m a t a ; t h i s zone is s u r r o u n d e d b y floccose 
m y c e l i u m w i t h a b u n d a n t con id iophores n o t o n s y n n e m a t a . T h e o u t e r zone is 
f o r m e d of spa r se ae r ia l m y c e l i u m a n d shows a p a l e g reen d i sco lora t ion of t h e 
aga r . 

Nectria viridescens folder H e r b . I . M . I . 

O n Acer, H o w l d a l e W o o d s , Y o r k s . , W . G . B . , J u n e 58 (73617). O n Betula, 
C l o u g h t o n W o o d s , Y o r k s . , C .B. , Apr i l 55 (59889); G w y d y r F o r e s t , L l a n r w s t , 
W a l e s , C .B. , M a y 58 (73377). O n Fagus, H a r d c a s t l e Craggs , Y o r k s . , R . W a t l i n g , 
A p r i l 57 (69125). On Fraxinus, C l o u g h t o n W o o d s , R . W a t l i n g , Apr i l 55 (59880). 
O n Pinus, C l o u g h t o n W o o d s , Y o r k s . , C .B. , Apr i l 55 (59890). O n Salix, S a w l e y 
W o o d s , Y o r k s . , C .B . , Apr i l 54 (56376). 

N e c t r i a r i s h b e t h i i spec . n o v . 

T h i s species w a s col lected b y D r . R i s h b e t h o n 10 S e p t e m b e r 1957 o n t h e 
sur face of a s t u m p of Sco t s p ine . T h i s s t u m p h a d b e e n t r e a t e d w i t h 40 p e r cen t , 
a m m o n i u m s u l p h a t e w h e n t h e t r e e h a d b e e n felled j u s t over one y e a r p r ev ious ly . 
Perithecia f lavide b r u n n e a , ampu l l i fo rmia , v e r r u c o s a , 150-250 // d ia . S t r o m a t a 

nu l l a . 
Asci cyUndraci , ap ice r o t u n d a t i e t c ingulo re f r ingent i p o r u m c i r cum a m b i e n t i 

p r a e d i t i , oc tospor i , 95-110x9-11//. 
Ascosporae e l l ipsoideae ve l ova les , 1 -septa tae , h y a l i n a e vel pa l l ide b r u n n e a e , 

l eves , 8-12 x 3-5-5//. 
I n C u l t u r a 
Mycelium f loccosum, a l b u m ve l b r u n n e u m , e x h y p h i s r amos i s , s ep t a t i s , com-

p o s i t u m , i n a g a r o colorem fuscum efficiens. 
Gonidiophora primaria r a m o s a , ph ia l ides s u b u l a t a s h y a l i n a s , 23-35// l ongas , 

b a s i 2-3 //, ap ice 1 // l a t a s , ge ren t i a . 
Gonidiophora secundaria h y p h i s b r e v i t e r r a m o s i s s i s t en t i a ex s y n n e m a t i b u s 

o r i u n d a e t ph ia l ides t e r m i n a l e s efficientia. 
Phialides o b c l a v a t a e ve l l agen i formes , 10-16 X 2-5-3 //. 
Conidia h y a l i n a , g lobosa ve l r en i fo rmia 2-5-4 x 1-2 //. 
Habitat i n r a m i s e m o r t u i s P i n i sy lves t r i s , T h e t f o r d Chase , p r o x . T h e t f o r d , 

J . R i s h b e t h , H e r b . I . M . I . 702486. 

T h e pe r i t hec i a a r e a l m o s t i m m e r s e d i n sec re t ed res in , t h e y a r e a m p u l l i f o r m 
w i t h a s h o r t n e c k a n d r o u n d e d os t io la r pap i l l a , t h e o u t e r wa l l is r o u g h , och re 
t o d r e s d e n b r o w n i n colour , a n d t h e y m e a s u r e 150-250// i n d i a m e t e r . B r o w n 
h y p h a e 3-4 // w i d e a r i s ing f rom t h e b a s e of t h e p e r i t h e c i u m p e n e t r a t e t h e h o s t . 
I n sec t ion t h e l a t e r a l wal l of t h e p e r i t h e c i u m is 26-34 //. w i d e a n d h a s a n o u t e r 
zone of 6-7 l aye r s of th i ck -wa l l ed cells 10-12 x 4 //, o r g lobose 3-6 // i n d i a m e t e r , 
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t h e s e g r a d e i n t o t h i n n e r wa l l ed a n d m o r e e l o n g a t e cells i n t h e i n n e r l aye r s . T h e 
i n n e r z o n e is f o r m e d of 3-5 l aye r s of v e r y t h i n - w a l l e d h y a l i n e cells w h i c h a r e 
c r u s h e d i n t h e m a t u r e p e r i t h e c i u m . 

F I G . 30. Nectria rishbethii. A , asci and ascospores; B , pr imary conidiophores from 
7-day old cul ture; C , secondary conidiophores which are borne o n s y n e m m a t a . 

T h e asci a r e cy l indr ica l w i t h a r a t h e r f l a t t ened a p e x b e a r i n g a w e l l - m a r k e d 
r ing , t h e y m e a s u r e 60-72 X 6-7 fi w h e n t h e e igh t ascospores a r e ob l i que ly m o n o ­
s t i chous b u t t h e s e b e c o m e d i s t i chous before d i scha rge w h e n t h e asci m e a s u r e 
95-110x9-11/1. 

T h e ascospores a r e el l ipsoid t o ovo id a n d s l igh t ly c o n s t r i c t e d a t t h e s ingle 
c e n t r a l s e p t u m . W h e n y o u n g t h e y a r e h y a l i n e a n d s m o o t h wa l l ed , b u t b e c o m e 
l igh t b r o w n a n d of ten ve r rucose a t m a t u r i t y w h e n t h e y m e a s u r e 8-12 x 3-5-5 it . 

C U L T U R E S 

Ascospores were i so l a t ed o n t o m a l t a n d p o t a t o d e x t r o s e a g a r . O n g e r m i n a ­
t i o n t h e ascospores fo rm a h y p h a l p r i m o r d i u m f rom e a c h cell. T h e s e m a y ar i se 
f rom a n y p o i n t on t h e wal l of t h e spore a n d g ive r ise t o a spa r se colourless 
m y c e l i u m . T h e a g a r soon b e c o m e s l i gh t b r o w n in colour a n d t h i s d a r k e n s w i t h 
age . S ix week-o ld cu l tu re s beg in t o h a v e a z o n a t e a p p e a r a n c e . T h u s t h e p o i n t 
of i n o c u l u m is a n e r u m p e n t m a s s of h y p h a e a n d s u r r o u n d i n g t h i s is a b r o w n z o n e 
of deve lop ing s y n n e m a t a . Th i s b r o w n z o n e is s u r r o u n d e d b y a zone of s p a r s e 
m y c e l i u m w h e r e conid ia a r e f o r m e d f rom s imple ph i a l i de s o n t h e p r o s t r a t e 
h y p h a e . T h e o u t e r zone is a n a r ea of fioccose r a p i d l y g r o w i n g m y c e l i u m w h e r e 
spo re f o r m a t i o n is a t a m i n i m u m . Cu l tu re s on m a l t a g a r s h o w a s t r o n g e r g r o w t h , 
t h e zones a r e n o t so d i s t i nc t a n d t h e a g a r is b r o w n i s h b l ack . 

Micro or p r i m a r y conid ia a r e d e v e l o p e d i n 2-3-day-old c u l t u r e s f rom s imple 
l a t e r a l ph ia l ides f o r m e d o n t h e h y p h a e , t h e s e ph ia l ides a r e s u b u l a t e 25-35 fi 



l o n g a n d 2-3 it a t t h e b a s e n a r r o w i n g ap ica l ly t o 1-1-5 it. T h e s e a r e fol lowed i n 
5-7 d a y s b y b r a n c h e d con id iophores o n w h i c h t h e b r a n c h e s t e r m i n a t e i n p h i a ­
l ides . I n 3-4 w e e k s b r o w n pa ra l l e l h y p h a e g r o w u p w a r d s t o fo rm t h e s t a l k s of 
t h e s y n n e m a t a ; severa l h y p h a e , each 4-5 it w i d e , fo rm t h e s t a l k a n d t h e s e h a v e 
cells 20-44 it l ong a n d 4-5 it w i d e w h i c h s h o w f r e q u e n t a n a s t o m o s e s w i t h a d ­
j a c e n t cells. F r o m t h e s e cells a b r o w n s u b s t a n c e is sec re ted wh ich g ives t h e s t a l k 
a s l imy a p p e a r a n c e . T h e con id iophores a r i se as t u f t s of s h o r t l y b r a n c h e d h y p h a e 
s u r r o u n d i n g t h e con id iophores a n d e a c h b r a n c h t e r m i n a t e s i n a t u f t of ph i a l i de s . 
T h e s e ph ia l ides a r e o b c l a v a t e t o l agen i fo rm 10-16 it l ong a n d 2-5-3 it a t t h e b a s e , 
n a r r o w i n g t o a b o u t 1 it a t t h e a p e x . Conid ia f o r m e d f rom t h e s e ph ia l ides a r e o v a l 
t o r en i fo rm, h y a l i n e , 2-5—4x1-2 it. T h e d i sc re te s t r o m a t a f o r m e d a t t h e p o i n t 
of t h e i n o c u l u m d e v e l o p e d ph ia l ides ove r t h e surface a n d t h e s e p r o d u c e d con id ia 
s imi la r t o t h o s e f o r m e d o n t h e s y n n e m a t a . 

Nectria rishbethii folder H e r b . I . M . I . 

O n Pinus sylvestris s t u m p t r e a t e d w i t h 40 p e r cen t , a m m o n i u m chlor ide , 
T h e t f o r d Chase , n e a r T h e t f o r d , J . R i s h b e t h , S e p t . 57 , Gr id . ref. (Shee t 136 o n 
1") is 838887 ( I .M. I . 702486). 

N e c t r i a b r a s s i c a e El l is & S a c c , Michel ia , i i , p . 374 , 1881 . 

Dialonectria brassicae (Ellis & Sacc.) Cooke, Grevillea, x i i , p . 110, 1884. 

T h i s de sc r ip t i on is b a s e d o n t h e C o - t y p e m a t e r i a l d i s t r i b u t e d b y El l i s , N o r t h 
A m e r . F u n g . N o . 572 o n Brassica oleracea a n d o n t h e B r i t i s h col lect ions m a d e 
b y P e t c h . N o fresh m a t e r i a l h a s b e e n o b t a i n e d a n d t h e r e is n o ev idence of t h e 
species h a v i n g b e e n g r o w n . P e t c h left pi les of Brassica s t e m s i n h i s g a r d e n a n d 
e x a m i n e d t h e m per iod ica l ly for t h e Nectria. I h a v e f o u n d n o o t h e r B r i t i s h 
r ecords . 

P e r i t h e c i a s c a t t e r e d t o g rega r ious o n d e a d s t e m s of Brassica oleracea a n d 
o t h e r h e r b a c e o u s p l a n t s . T h e y a r e g lobose w i t h a conical os t io lar pap i l l a a n d 
a s m o o t h o u t e r wal l , o n d r y i n g t h e y s h o w a l a t e r a l col lapse i nvo lv ing t h e a p e x ; 
t h e y m e a s u r e 100-150 it i n d i a m e t e r . I n sec t ion t h e l a t e r a l wa l l is 15-22 it w i d e 
a n d f o r m e d of 4-5 l aye r s of r a t h e r l a rge cells 6-16 X 4-6 it, w h i c h s h o w a g r a d a t i o n 
f rom t h e t h i c k - w a l l e d cells of t h e o u t e r 2-3 l aye r s t o t h e t h i n - w a l l e d cells of t h e 
i n n e r l aye r s . T h e r e a r e 3-4 l a y e r s of v e r y t h i n - w a l l e d h y a l i n e cells hir ing t h e 
pe r i thec ia l c a v i t y b u t t h e s e a r e a l m o s t o b s c u r e d i n m a t u r e pe r i t hec i a . 

T h e asc i a r e cy l indr ica l t o c l a v a t e w i t h a s h o r t t r u n c a t e b a s e a n d a r o u n d e d 
a p e x b e a r i n g a cen t r a l p o r e , t h e y m e a s u r e 40-65x7-5-14 it a n d h a v e e igh t 
ob l ique ly m o n o s t i c h o u s t o d i s t i chous ascospores . 

T h e ascospores a r e el l ipsoid t o cyl indr ica l w i t h a r a t h e r l a rge r u p p e r cell a n d 
m e a s u r e 10-16x4-5 it. T h e y b e c o m e l igh t b r o w n w h e n m a t u r e . 

T h e pe r i t hec i a a r e a s soc ia ted w i t h p i o n n o t e s 150-250 it i n d i a m e t e r w h i c h a r e 
cove red w i t h Fusarium m a c r o c o n i d i a . T h e s e m a c r o c o n i d i a a r e l u n a t e w i t h a n 
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a c u t e a p e x a n d e l o n g a t e d Fusarium foot cell, t h e y h a v e 4 - 6 t r a n s v e r s e s e p t a 
a n d w h e n m a t u r e m e a s u r e 4 0 - 4 5 X 4 -4 -5 fi. T h e s e a r e p r e s u m e d t o b e t h e 
conidia l s t a t e a s t h e y s h o w a close r e l a t i o n s h i p w i t h t h e m a c r o c o n i d i a of m o s t 
o t h e r m e m b e r s of t h i s g r o u p . H o w e v e r , t h e species h a s n o t b e e n g r o w n . 

F I G . 3 1 . Nectria brassicae. A , asci and ascospores; 
B , associated conidia on host . 
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Nectria brassicae folder H e r b . R . B . G . K e w 

El l is , N o r t h A m e r . F u n g . 572 (1881), Nectria brassicae o n o ld s t e m s of Brassica 
oleracea, J u l y 1880. (This is t a k e n as a u t h e n t i c m a t e r i a l a s i t ag rees w i t h t h e 
desc r ip t i on i n Michel ia a n d w a s c i t ed b y El l i s & E v . ) El l i s , N . A . F . 5726 (2-par t s ) 
o n Solarium tuberosum, Newfield, N . J . , S e p t . 1 8 8 3 ; E x . L i b e r t , 790 Nectria 
brassicae. 

Nectria brassicae folder H e r b . B . M . N a t . H i s t . 

Nectria brassicae o n Brassica, N o r t h W o o t t o n , T . P e t c h (3-col lect ions) , O c t . 
a n d N o v . 3 5 ; Mar . 42 . 

T H E P E Z I Z A G R O U P 

O n l y o n e r e p r e s e n t a t i v e of t h i s g r o u p h a s b e e n r e c o r d e d for B r i t a i n , n a m e l y , 
Nectria peziza. I t is c h a r a c t e r i z e d b y t h e subg lobose n o n - s t r o m a t i c y e l l o w - b r o w n 
pe r i t hec i a w h i c h u n d e r g o a c u p u l a t e col lapse w h e n d r y . T h e wal l h a s t w o 
reg ions , t h e ou t e r , w h i c h fo rms t h e g r e a t e r p a r t of t h e wal l , is f o r m e d of t h i n -
wa l l ed a l m o s t de l ica te p o l y h e d r a l t o g lobose cells wh i l s t t h e i n n e r l a y e r is 
f o r m e d of compres sed e longa t e cells. 

N e c t r i a p e z i z a (Tode ex F r . ) F r . , S u m m . Veg . S c a n d . ii , p . 388 , 1849. 
Sphaeria peziza T o d e , F u n g . Meckl . ii , p . 46 , 1791 . 
Sphaeria peziza T o d e ex F r . , Sys t . M y c . ii , p . 452 , 1823 . 
Nectria aurea Cooke, Grevillea, vii i , p . 9, 1879. 
Nectria epigaea Cooke, Grevillea, vii i , p . 10, 1879. 



Dialonectria aurea (Cooke) Cooke, Grevillea, xi i , p . 110, 1884. 
Byssonectria epigaea (Cooke) Cooke, Grevillea, xi i , p . 109, 1884. 
Dialonectria peziza (Tode e x F r . ) Cooke, Grevillea, xi i , p . 110, 1884. 
Neuronectria peziza (Tode ex F r . ) M u n k , Dansk bot. Ark., xv i i , p . 58, 1957. 

M u n k (1957) t o o k Nectria peziza a s t h e t y p e species of h i s g e n u s Neuronectria. 
T h i s h e d i s t i ngu i shed f rom Nectria b y t h e t h i n - w a l l e d cells of t h e o u t e r pe r i thec ia l 
waU, b y t h e l ack of p a r a p h y s e s , t h e o b c l a v a t e asci , a n d t h e p re sence of longi­
t u d i n a l r idges o n t h e ep i spore of t h e ascospore . 

T h e pe r i t hec i a l wal l of Nectria peziza shows n o g r e a t e r d ive rgence f rom N. 
cinnabarina t h a n d o a n y of t h e Nectrias i n t h e Mammoidea or Sinopica g r o u p s . 
I n aU Nectria species w h e r e t h e asc i cover t h e who le of t h e i n n e r pe r i t hec i a l wa l l 
be low t h e p e r i p h y s e s , t h e r e is a t e n d e n c y for t h e m t o b e o b c l a v a t e d u e t o t h e 
c e n t r a l compress ion , b u t I f ind t h e asci i n N. peziza t o b e p r e d o m i n a t e l y cyl in­
d r ica l . W i t h r e g a r d t o t h e ascospores , s imi lar l o n g i t u d i n a l r idges occur o n t h e 
ascospores of N. haematococca andN. arenula. T h i s c h a r a c t e r occurs spo rad i ca l l y 
t h r o u g h o u t t h e A s c o m y c e t e s a n d t h e Sphae rops ida l e s a n d c a n o n l y b e r e g a r d e d 
a s of specific i m p o r t a n c e . 

D E S C R I P T I O N 

T h e pe r i thec i a , wh ich a r e superficial a n d w i t h o u t a s t r o m a , m a y b e s e a t e d on , 
or a s soc ia ted w i t h , a spa r se b y s s u s ; t h e y a r e pa l e ye l low w h e n y o u n g b u t l a t e r 
b e c o m e o r a n g e t o a l m o s t b r o w n . M a t u r e pe r i t hec i a t e n d t o u n d e r g o a c u p u l a t e 
col lapse w h e n d r y or af ter spore d i scha rge . U n d e r t h e h a n d lens t h e o u t e r wa l l 
a p p e a r s c rys ta l l ine , s l igh t ly r o u g h e n e d , w i t h a smal l c e n t r a l os t io lar p a p i l l a 
d a r k e r t h a n t h e r e s t of t h e w a l l ; t h e y m e a s u r e 2 5 0 - 3 6 0 p i n d i a m e t e r . I n sec t ion 
t h e l a t e r a l wal l is 5 0 - 6 5 /x w i d e a n d shows a d i f ferent ia t ion i n t o t w o d i s t i nc t 
r eg ions . T h e o u t e r is 3 5 - 4 5 ti a n d f o r m e d of t h i n - w a l l e d ova l t o g lobose cells 
20 X 1 0 tt o r 8 - 1 4 ii i n d i a m e t e r . T h e i n n e r r eg ion is 14 -18 /x w ide a n d f o r m e d of 
e longa t e compres sed cells 10 X 2 /x; t h e s e cells h a v e dense r c o n t e n t s a n d g ive t h e 
waU i t s colour . 

T h e asci cover t h e who le of t h e i n n e r pe r i thec ia l wa l l be low t h e pe r iphyses , 
t h e y a r e cyl indr ica l , occas ional ly o b c l a v a t e , w i t h a r o u n d e d und i f f e ren t i a t ed 
a p e x i n t h e m a t u r e asci . I n y o u n g asci a c en t r a l c ana l is v is ible t h r o u g h a gela­
t i n o u s ap ica l p l u g , t h e ascospores fo rm be low t h i s , b u t t h e p l u g dissolves before 
t h e y a r e m a t u r e . T h e asc i m e a s u r e 7 5 - 9 0 X 8-10/x a n d t h e ob l ique ly m o n o ­
s t i chous ascospores m a y b e c o m e d i s t i chous before d i s cha rge . 

T h e ascospores a r e h y a l i n e , el l ipsoid, w i t h a s ingle cen t r a l s e p t u m ; w h e n 
m a t u r e , l o n g i t u d i n a l s t r i a t i ons a r e p r e s e n t o n t h e o u t e r spore wal l wh ich t u r n s 
s t r a w - c o l o u r e d ; t h e y m e a s u r e 12 -15 X 5 - 7 /x. 

C U L T U R E S 

T h e first c u l t u r e s of t h i s species were o b t a i n e d f rom a col lec t ion of pe r i t hec i a 
o n Polyporus squamosus o n e lm ( I .M. I . 53559). T h e ascospores g r ew r e a d i l y a n d 
severa l s ingle ascospores were i so l a t ed o n t o ma ize -mea l a g a r a n d m a l t a g a r . 
Af te r 7 d a y s t h e surface of t h e a g a r w a s covered w i t h a spa r se g r o w t h of h y a l i n e 
m y c e l i u m a n d a s l ight b r o w n d i sco lo ra t ion of t h e a g a r h a d occur red . S i m p l e 



l a t e r a l ph ia l ides deve loped , of ten f rom a d j a c e n t cells of t h e s a m e h y p h a e , t h e s e 
ph ia l ides a r e s imple s u b u l a t e , 4 0 - 6 0 ft l ong a n d 3 ft a t t h e b a s e , n a r r o w i n g t o 
1-5 ft a t t h e a p e x w h e r e t h e l a t e r a l wa l l is t h i c k e n e d t o f o r m a col lar . Con id ia 
f o r m e d e n d o g e n o u s l y a t t h e b a s e of t h e col lar a r e h y a l i n e , cy l indr ica l t o el l ipsoid, 
a n d m e a s u r e 5 - 8 X 2-5-3-5 ft i n d i a m e t e r . 

F I G . 32 . Nectria peziza. A , asci and ascospores; B , conidia and phial ides from 
7-day old cul ture; C, conidia and phialides from 1-month o ld culture. 

I n cu l t u r e s , a b o u t 3 m o n t h s old, s h o r t e r b r o a d e r ph ia l ides d e v e l o p o n b r a n c h e d 
con id iophores , t h e y m e a s u r e 1 5 - 2 0 X 3 - 4 ft. Conid ia f o r m e d f rom t h e s e a r e 
8 -11 x 3 - 4 ft a n d m a y r e p r e s e n t t h e m a c r o c o n i d i a . 

P e r i t h e c i a l f o r m a t i o n i n c u l t u r e is effected b y l igh t . N o n e f o r m e d in c u l t u r e s 
k e p t i n t h e d a r k , w h e r e a s t h e y f o r m e d o n a v a r i e t y of m e d i a i n c u l t u r e s k e p t i n 
t h e l i gh t a n d m o s t profuse ly o n m a i z e - m e a l aga r . 

Habitat 
C o m m o n o n m o i s t a n d d e c a y e d w o o d a n d o n d e c a y e d Polyporus s p p . , less 

f r e q u e n t o n b a r k , soil, a n d o ld c lo th . 

S P E C I M E N S E X A M I N E D 

A u t h e n t i c exs i cca t a 
F r i e s , Scler . Suec . x x i v , N o . 235 (1822) Sphaeria peziza H e r b . R . B . G . E d i n ­

b u r g h (collect ions i n H e r b . R . B . G . K e w i n p o o r cond i t ion ) . 
B8165 G 



Nectria peziza folder H e r b . R . B . G . K e w 

B r i t i s h e x s i c c a t a 

B e r k . , B r i t i s h F u n g i , h i (1837), 176 Sphaeria peziza. (All t h e r e s t as Nectria 
peziza.) T h u m e n , M y c . U n i v . vi i (1877) 6 5 4 ; P lowr . , S p h a e r . B r i t , ii (1875) 7 ; 
ib id , iii (1878) 7 ; T h u m e n , M y c . U n i v . x x i i (1883) 2165 v a r . fungicola; R o u m . 
F u n g i Sel . E x s . x lvi i i (1889) 4759 v a r . fungicola. 
O t h e r e x s i c c a t a 

A s Nectria peziza. F u c k e l , F u n g . R h e n . x (1864) 9 8 2 ; K a r s t e n , F u n g i F e n n . 
x (1870) 9 9 4 ; T h u m e n , F u n g i A u s t r . x h i (1874) 1 2 6 2 ; S y d o w , Myc . M a r . vi i 
(1884) 662 . 

Nectria rimicola folder H e r b . R . B . G . K e w 

Nectria (Dialonectria) rimicola o n s t u m p , Queens C o t t a g e , K e w (Cooke), J u l y 
8 8 . ( T h e t y p e m a t e r i a l of t h i s species is o n t h e s a m e shee t b u t is w i t h o u t per i ­
thec ia . ) 

Nectria aurea folder H e r b . R . B . G . K e w 

O n Polyporus squamosus, K e w (scripsit Cooke) . O n Polystictus, Y o r k , Massee 
10.9.09 (scripsi t Cooke) . 
Nectria epigaea folder H e r b . R . B . G . K e w 

O n g r o u n d , P e n e c u i k , N . B . , 1878. 

Nectria peziza folder H e r b . R . B . G . E d i n b u r g h 

Cooke, F u n g i B r i t . ex s . ed . 2 , v i (1875-9) 563 Nectria peziza. S y d o w , M y c . 
G e r m , viii (1905) 388 , Nectria peziza. P e t r a k , F l o r a B o h e m . e t M o r a v . exs . 2, ii 
( ?1914) 74 , N. peziza. 
Nectria peziza folder H e r b . I . M . I . 

O n Acer, L e i g h t o n B u z z a r d , B e d s . , D . A . R e i d , N o v . 55 (61362). O n Betula, 
E s h e r , S u r r e y , S. P . Wi l t sh i r e , A u g . 54 (57757). O n E l m , S u d b u r y , Suffolk, 
R . Gooden , N o v . 53 (53869). O n Fagus, H e n l e y , Oxon . , J . E . , N o v . 33 (52162) ; 
D e n m a r k , R . W . G. D e n n i s , Oct . 55 (61237) ; B e r k h a m s t e d , H e r t s . , A . H . S. 
B r o w n , Oc t . 55 (61243a) . O n Malus, S t i b b i n g t o n , H u n t s . , D . A . R e i d , S e p t . 56 
(63745). O n Polyporus squamosus, M u l g r a v e W o o d s , Y o r k s . , C .B. , S e p t . 53 
(53559). 

Incorrectly named exsiccaii issued as N e c t r i a pez iza 

Moug . & Nes t l . , S t i r p . c r y p . Vog . R h e n . v (1815) 483 Sphaeria peziza = Nectria 
veuillotiana ( p a r t s e x a m i n e d f rom K e w , I . M . I . , a n d E d i n b u r g h ) . 

D e s m . , P I . c r y p t . F r a n c e ed. 1, ser. 1 (1825) 35 Sphaeria peziza — Nectria 
coccinea (Kew) . 

R a v . , F u n g i A m e r . exs . vii (1882) 647 Nectria peziza = Nectria of t h e ' s a n g u i n e a ' 
g r o u p o n Parodiopsis perisporioides o n l eaves ( K e w a n d E d i n b u r g h ) . 

L i b e r t , H e r b . J a r d . B o t . , Bruxe l l e s , N o . s u p p l . 732 Sph. peziza A u c t o r n o n 
T o d e = Nectria veuillotiana (Kew) . 

T H E A R E N U L A G R O U P 

T h e pe r i thec ia a r e ye l low t o b r o w n a n d s e a t e d u p o n a t h i n d i sc re te s t r o m a 
or bys sus . I n sec t ion , t h e wal l h a s a n o u t e r r eg ion of t h i n - w a l l e d g lobose cells 
a n d a n i n n e r reg ion of t h i cke r -wa l l ed o v a l a n d s o m e w h a t compres sed cells. T h e 



ascospores a r e fusoid t o el l ipsoid w i t h f a in t l o n g i t u d i n a l s t r i a t i o n s o n t h e o u t e r 
a scospore wal l w h e n m a t u r e . 

Nectria arenula is t h e o n l y B r i t i s h species of t h i s g r o u p , w h i c h is al l ied t o JV. 
coprosmae D ing ley , desc r ibed f rom N e w Z e a l a n d . N o fresh m a t e r i a l of JV. arenula 
h a s b e e n o b t a i n e d , b u t Miss D i n g l e y (1957) s a y s t h a t JV. coprosmae p r o d u c e s 
Fusarium-like con id ia o n p i o n n o t e s . 

I n t h e so l i t a ry col lapsed pe r i t hec i a w h i c h h a v e l a rge t h i n - w a l l e d cells i n t h e 
o u t e r l aye r s , a n d i n t h e l o n g i t u d i n a l s t r i a t i o n s of t h e ascospores , Nectria arenula 
shows c e r t a i n affinities w i t h JV. peziza. 

N e c t r i a a r e n u l a (Berk . & Br . ) Be rk . , O u t l . B r i t . F u n g . , p . 394, 1860. 
Sphaeria arenula B e r k . & Br . , Ann. & Mag. nat. Hist., 2, ix , p . 320, 1852. 
Dialonectria arenula (Berk . & Br . ) Cooke, Grevillea, x i i , p . 110, 1884. 
Nectria bloxami B e r k . & Br . , Ann. & Mag. nat. Hist., 2, xii i , p . 467, 1854. 
Calonectria bloxami (Berk . & Br . ) S a c c , Atti Soc. Yen. Padova, iv , p p . 101-141 

( s e p a r a t e p . 23), 1875. 
Nectriella bloxami (Berk . & Br . ) F u c k e l , Symb. Myc, Nachir., iii , p . 21, 1877. 
Dialonectria bloxami ( B e r k & Br . ) Cooke, Grevillea, x i i , p . 100, 1884. 

Nectria arenula g rows o n h e r b a c e o u s s t e m s a n d h a s s c a t t e r e d ye l l owi sh -b rown 
pe r i t hec i a . T h e o n l y m a t e r i a l of JV. graminicola ava i l ab l e for s t u d y i n B r i t a i n 
shows a close affinity w i t h t h i s species , b u t t h e m a t e r i a l is t o o f r a g m e n t a r y for 
t h e n a m e t o b e cons idered , w i t h a n y c e r t a i n t y , as a s y n o n y m of t h i s species . 
JV. graminicola is f u r t h e r d iscussed u n d e r t h i s n a m e . 

D E S C R I P T I O N 

T h e pe r i t hec i a a r e s c a t t e r e d , ye l low t o ye l l ow-b rown w i t h a s m o o t h t o v e r r u -
cose o u t e r wal l . T h e y s h o w a p o m i f o r m t o c u p u l a t e col lapse w h e n d r y w i t h a n 

u p r i g h t c en t r a l os t io lar pap i l l a a n d m e a s u r e 180-250 it i n d i a m e t e r . I n sec t ion , 
t h e l a t e r a l waU is 20-26 it w i d e a n d f o r m e d of t w o reg ions . T h e o u t e r is 10-16/t 
wide a n d fo rmed of h y a l i n e th in -wa l l ed , g lobose cells, 10-12x5-8 it . T h e i n n e r 
l a y e r is f o r m e d of smal le r a n d r a t h e r th i cke r -wa l l ed , o v a l t o h e x a g o n a l cells, 
3-8x2-3 it. 
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F I G . 33 . Nectria arenula. Asci and ascospores. 



A t h i n s t r o m a w h i c h fo rms a cush ion be low t h e pe r i t hec i a is f o r m e d of h y a l i n e 
h y p h a e 3 - 4 i i w i d e w h i c h b o t h p e n e t r a t e s t h e ep ide rmis of t h e h o s t a n d s p r e a d s 
o u t r a d i a l l y o n t h e sur face . 

T h e asci a r e c l a v a t e w i t h a s h o r t t r u n c a t e b a s e a n d a r o u n d e d a p e x b e a r i n g 
a p o r e . T h e y m e a s u r e 4 5 - 6 0 x 8 - 1 0 / 1 a n d h a v e e igh t d i s t i chous ascospores . 

T h e ascospores a r e fusoid t o el l ipsoid a n d occas ional ly s l igh t ly c u r v e d , t h e y 
a r e h y a l i n e w i t h f a in t l o n g i t u d i n a l s t r i a t i o n s w h e n m a t u r e a n d m e a s u r e 1 5 - 1 8 X 
3 - 5 ^ i i . 

S P E C I M E N S E X A M I N E D 

Nectria arenula folder H e r b . R . B . G . K e w 

167 Sphaeria arenula B . & B r . o n Aira caespitosa, S t . Ca the r i ne s ( B a t h e a s t o n ) 
22 F e b . 1851 (Co- type , ex H e r b . B e r k . ) . T h e r e a r e s ix o t h e r p a r t s ex . H e r b . 
B e r k . , Cooke, C u r r e y a n d L e i g h t o n w h i c h a r e all p a r t s of t h e s a m e col lect ion. 

Nectria bloxami folder H e r b . R . B . G . K e w 

Sph. (Nectria) o n J e r u s a l e m a r t i c h o k e s , T w y c r o s s (wi th l e t t e r d a t e d 16 N o v . 
1855). T h i s is t a k e n t o b e t h e t y p e col lect ion. O t h e r spec imens e x H e r b . B e r k . , 
Cooke a n d C u r r e y a r e p r e s u m a b l y p a r t s of t h e s a m e col lect ion. O n Heracleum, 
E x H e r b . Cur r ey . 

Nectria arenula folder H e r b . I . M . I . 

O n Carex, S u r l i n g h a m B r o a d , Norfo lk , E . A . E . , Sep t . 44 (75355) ; W h e a t f e n 
B r o a d , Norfo lk , E . A . E . , Oc t . 44 (75358). OnGlyceria, B r u n d a l l , Norfo lk , E . A . E . , 
Oct . 45 (75356). O n Typha, S u r l i n g h a m B r o a d , Norfo lk , E . A . E . , Sep t . 44 
(75357). 

T H E L A S I O N E C T R I A G R O U P 

Lasionectria w a s p r o p o s e d b y S a c c a r d o (1883) as a s u b g e n u s of Nectria for 
species w i t h ' m i n u t e l y pi lose p e r i t h e c i a ' . I t w a s r a i s ed t o gener ic r a n k b y Cooke 
(1884) a n d r e t a i n e d b y P e t c h (1938). H o w e v e r , a s t h e p re sence of h a i r s o n t h e 
o u t e r pe r i thec ia l wa l l is t h e sole c h a r a c t e r s e p a r a t i n g t h e g e n u s f rom Nectria i t 
c a n o n l y b e cons ide red as of p o o r gener ic s t a t u s a n d i n m y op in ion is b e s t 
cons ide red a s a subd iv i s ion of t h e g e n u s . 

T h i s g r o u p is r e p r e s e n t e d i n B r i t a i n b y four spec i e s : Nectria ellisii, N. leca-
nodes, N. funicola, a n d N. aureola. 

T h e s e four B r i t i s h species h a v e subg lobose pe r i t hec i a w h i c h a r e sessile or 
s e a t e d on a t h i n b y s s u s . T h e y h a v e a u n i f o r m pe r i t hec i a l wa l l s t r u c t u r e of 
smal l ob long cells w h i c h h a v e p rogress ive ly t h i n n e r wal l s t o w a r d s t h e c e n t r a l 
l aye r s . T h e asci a r e c l a v a t e w i t h d i s t i chous ascospores , a n d h a v e a n undifferen­
t i a t e d a p e x i n N. lecanodes a n d N. funicola b u t N. ellisii h a s a n ap ica l r i ng . 

Nectria leptosphaeriae, p l a c e d i n t h i s g e n u s b y P e t c h , does n o t h a v e t r u e 
pe r i thec ia l h a i r s a n d i n t h i s p a p e r t h e species is desc r ibed i n t h e Episphaeria 
g r o u p . T h e o n l y species of t h e ' L a s i o n e c t r i a ' g r o u p t o b e g r o w n is N. ellisii, i n 
t h i s species t h e conid ia l p r o d u c t i o n is spa r se a n d t h e cy l indr ica l conid ia a r e 
p r e d o m i n a t e l y a m e r o s p o r e d b u t m a y b e c o m e 1-septa te . 



K E Y T O S P E C I E S 

They are m o s t easily separated on the following host relationship : 
Perithecia developing on herbaceous p lant material . . . . N. ellisii 
Perithecia developing in association w i t h l ichens . . . . . JV. lecanodes 
Perithecia developing on cardboard, rope, &c. . . . . . JV. funicola 
Perithecia as hyperparasites on Meliola on Bhododendron . . . JV. aureola 

N e c t r i a e l l i s i i spec . n o v . 

T h i s is t h e species for w h i c h t h e n a m e Nectria flavida C o r d a (Lasionectria 
flavida) h a s b e e n u s e d i n B r i t a i n . T h e n a m e w a s first u s e d for a B r i t i s h collec­
t i o n b y B r o o m e o n b r a m b l e , Le ighwood , Br i s to l , D e c . 1847. T h i s w a s p r o v i s i o n a l , 

F I G . 34. Nectria ellisii. A , asci and ascospores; B , germinating ascospore; C, hairs 
on outer perithecial wa l l ; D , ascospores o f JV. graminicola; E , conidiophores and 

conidia of JV. ellisii formed in culture. 

for a n o t e b y B r o o m e s t a t e s , ' T h i s h a s n o t b e e n c o m p a r e d w i t h a u t h e n t i c 
m a t e r i a l ' . T h e species w a s t r a n s f e r r e d t o Lasionectria b y Cooke (1884). 

T o m y k n o w l e d g e t h e r e is n o C o r d a m a t e r i a l of t h i s species i n ex i s t ence . T h e 
B r i t i s h col lect ions of Nectria ellisii c i ted, i nc lud ing t h o s e m e n t i o n e d b y B r o o m e , 



differ f rom C o r d a ' s de sc r ip t i on a n d figures of 2V. flavida. T h e l a t t e r w a s figured 
b y Corda as possess ing a p r o n o u n c e d b e a k . N. ellisii h a s n o b e a k w h a t e v e r , i t 
a lso differs i n t h e s h a p e of t h e asc i a n d ascospores a n d i n t h e h o s t . N. flavida 
w a s desc r ibed as occur r ing o n Alnus glutinosa, w h e r e a s N. ellisii is p r e d o m i n a n t l y 
o n h e r b a c e o u s h o s t s . 

Perithecia d i spersa , g lobosa , flavida p e r p o r u m a p i c a l e m a p e r t a , 140 -160 /x a l t a , 
120-160/x d ia . , se t is hya l in i s r a m o s i s 3 0 - 7 0 X 2 - 4 u. v e s t i t a ; pa r i e s p e r i t h e -
ciahs 13 -20 /x c rassus . 

Asci cyhndr ic i , b a s i t r u n c a t i , subsessi les , ap ice r o t u n d a t i e t c ingulo re f r ingen t i 
p o r u m c i r c u m a m b i e n t i p r a e d i t i , oc tospor i , 3 5 - 5 5 X 6 - 8 /x. 

Ascoporae d i s t i chae , h y a l i n a e , fusoideae , 1 - s ep t a t ae , 1 1 - 1 2 x 3-5/x. 
Conidiophora (seu ph ia l ides simplices) h y a l i n a , a l iquo t ies e cellula basa l i o r i u n d a , 

3 5 - 5 0 X 2-5-3/x. 
Conidia c y h n d r i c a , ap ice r o t u n d a , c o n t i n u a ve l 1 - sep ta t a , 4 - 1 2 x 2-2-5 /x. 
Chlamydosporae g lobosae 9-10/x d ia . , t u n i c a 1-5-2/x c rassa , ve r rucosa , p r a e d i t a e . 
Sab., i n foliis e m o r t u i s Phragmitis communis, S u r l i n g h a m B r o a d , Norfo lk , E . A . 

El l i s , S e p t . 1955 ( I .M. I . 60998). 

D E S C R I P T I O N 

T h e pe r i t hec i a a r e s c a t t e r e d t o g rega r ious , superficial a n d w i t h o u t a s t r o m a , 
o n t h e s t e m s of h e r b a c e o u s p l a n t s . T h e y a r e g lobose 120 -160 /x i n d i a m e t e r a n d 
140-160t t h igh , a n d yeUow in colour . T h e o u t e r wal l is cove red w i t h w h i t e 
b r a n c h e d h a i r s u p t o 70/(. l o n g a n d 2 -4 /x w ide a t t h e b a s e n a r r o w i n g s l igh t ly 
t o w a r d s t h e r o u n d e d a p e x . T h e lower b r a n c h e s fo rm a m e s h ove r t h e pe r i thec ia l 
wal l . I n sec t ion, t h e l a t e r a l wal l is 13-20/x w ide a n d c o m p o s e d of t w o reg ions . 
T h e ou t e r , 9-16/x w ide , is c o m p o s e d of 5 - 6 l aye r s of e l o n g a t e d cells, w i t h t h i c k 
wal ls i n t h e o u t e r l aye r s , t h e s e b e c o m e progress ive ly t h i n n e r t o w a r d s t h e i n n e r 
l aye r s . T h e i n n e r reg ion is 4 - 6 /x w ide a n d f o r m e d of v e r y t h i n - w a l l e d compres sed 
cells. 

T h e asci a r e cy l indr ica l w i t h a s h o r t f l a t t ened b a s e a n d a r o u n d e d t o flattened 
a p e x c o n t a i n i n g a c e n t r a l p o r e ; t h e y m e a s u r e 3 5 - 5 5 X 6 - 8 / x a n d h a v e e igh t 
d i s t i chous ascospores . T h e asc i cover t h e whole of t h e in t e r io r pe r i t hec i a l wal l . 
T h o s e be low t h e p e r i p h y s i s a r e a l m o s t h o r i z o n t a l a n d s h o r t e r t h a n t h o s e a r i s ing 
f rom t h e b a s e . 

T h e ascospores a r e h y a l i n e , fusoid, s t r a i g h t or s l igh t ly cu rved , a n d 11 -12 X 
3-4/x. 

C U L T U R E S 

Ascospores g e r m i n a t e d r e a d i l y b u t g r o w t h w a s slow, a t 22° C. i t e x t e n d e d 
o n l y 3 c m . a long t h e a g a r s lope af ter 4 weeks . T h e aer ia l m y c e l i u m w a s floccose, 
c o t t o n y , w i t h a ye l low d i sco lo ra t ion of t h e m e d i a . T h e surface of t h e a g a r s lope 
w a s covered w i t h m y c e l i u m af ter 8 - 1 0 w e e k s a n d b y t h i s t i m e t h e a g a r h a d 
d e v e l o p e d a ye l low t o o r a n g e d i sco lora t ion . 

Con id iophore p r o d u c t i o n w a s in i t i a l ly v e r y poor , t h e first Cephalosporium-like 
con id iophores were f o u n d af ter 20 d a y s . T h e s e ph ia l ides a r e 35-50/x l ong a n d 
2-5-3 /X a t t h e base , t h e y n a r r o w s l igh t ly t o w a r d s t h e a p e x w h e r e t h e l a t e r a l wa l l 



is t h i c k e n e d s l igh t ly t o fo rm a collar . Conid ia f o r m e d f rom t h e s e ph ia l ides a r e 
cy l indr ica l w i t h r o u n d e d e n d s a n d m a y b e c o m e 1-septa te , t h e y m e a s u r e 4 - 7 X 
2-2-5 fi o r u p t o 12 fi l o n g w h e n 1-septa te . 

C h l a m y d o s p o r e s deve loped as i n t e r c a l a r y or t e r m i n a l swell ings of t h e h y p h a e 
in 4 - 5 weeks . T h e y a r e 9 - 1 0 fi i n d i a m e t e r w i t h a r o u g h e n e d o u t e r wa l l 1-5-2 fi 
t h i c k . 

Galonectria flavida folder H e r b . R . B . G . K e w 

O n ? B r a m b l e , Sphaeria flavida, L e i g h w o o d , Br i s to l , N o . 387 , D e c . 1847 ( E x 
H e r b . B r o o m e ) . Sphaeria (Nectria) flavida, N i g h t i n g a l e Va l ley , D e c . 1 8 4 7 ; B a t h -
eas ton , M a r . 1869. 
Nectria ellisii folder H e r b . I . M . I . 

O n Epilobium, W h e a t f e n B r o a d , Nor fo lk , E . A . E . , M a y 57 (69362c). O n E u p a -
torium, W h e a t f e n B r o a d , Norfo lk , E . A . E . , M a y 50 (41596). O n Filipendula, 
W h e a t f e n B r o a d , Norfo lk , M . B . E . , Oc t . 58 (75248). O n Lychnis, B e e . d u N e z , 
G u e r n s e y , M. B . a n d J . P . El l i s , Sep t . 48 (34411). O n Phragmites, S u r l i n g h a m 
B r o a d , Norfo lk , E . A . E . , Sep t . 5 5 (60998). 

N e c t r i a l e c a n o d e s Cesa t i i n R a b e n h . , H e r b . M y c , ed . 2, v i , N o . 5 2 5 , 1 8 5 7 , s u b . 
Sphaeria (Nectria) lecanodes. 

Lasionectria lecanodes (Ces.) P e t c h Trans. Brit, mycol. Soc, xx i , p . 267 , 1938. 
Nectria peziza v a r . minor D e s m . , Bull. Soc. bot. Fr., iv , p . 997 , 1857. 
Dialonectria lecanodes (Ces.) Cooke, Grevillea, x i i , p . 110, 1884. 

T h i s species occurs o n l y o n l ichens , m o s t f r e q u e n t l y o n Peltigera canina. 
Wol lenwebe r , w h o e x a m i n e d S y d o w ' s M y c . G e r m . E x s . 247 Nectria lecanodes, 
cons ide red i t t o b e a s y n o n y m of N. bulbicola P . H e n n . I n t h i s e x s i e c a t u m , 
m a n y of t h e pe r i t hec i a a r e o v e r - m a t u r e a n d h a v e los t t h e ha i r s f rom t h e o u t e r 
wal l . 

P e r i t h e c i a a r e superficial a n d s e a t e d o n a t h i n bysso id s t r o m a w h i c h b e c o m e s 
i n t e r m i n g l e d w i t h a n d ind i s t i ngu i shab le f rom t h e h o s t t i s sue . T h e y a r e p a l e 
ye l low t o o r a n g e i n colour w i t h t h e o u t e r wal l covered w i t h w h i t e h a i r s . W h e n 
y o u n g , t h e y a r e g lobose , b u t s h o w a p o m i f o r m t o a l m o s t c u p u l a t e col lapse w h e n 
m a t u r e . T h e y m e a s u r e 130-200/( . i n d i a m e t e r . 

I n sec t ion, t h e l a t e r a l wal l is 1 5 - 2 0 fi w ide a n d f o r m e d of 7 - 1 0 l a y e r s of e l o n g a t e d 
cells 10 -12 x 2 -5-3 fi; t h e s e cells h a v e p rogress ive ly t h i n n e r wal ls f rom t h e o u t e r 
t o i n n e r l aye r s . T h e cells of t h e o u t e r l a y e r fo rm t h e superficial h a i r s t h a t cover 
t h e o u t e r pe r i thec ia l wal l , t h e s e a r e h y a l i n e , u n d u l a t e 2 - 3 fi w ide , a n d u s u a l l y 
a b o u t 30 fi long . 

T h e asci a r e c l a v a t e w i t h a t h i n und i f f e r en t i a t ed a p e x a n d e igh t d i s t i chous 
ascospores , t h e y m e a s u r e 5 0 - 6 5 X 6 - 8 fi. 

T h e ascospores a r e h y a l i n e , el l ipsoid, a n d s l igh t ly c o n s t r i c t e d a t t h e s e p t u m , 
w h e n m a t u r e t h e y b e c o m e l igh t b r o w n a n d ve r rucose a n d m e a s u r e 9 - 1 2 x 3 - 4 fi. 

S P E C I M E N S E X A M I N E D 

D E S C R I P T I O N 



S P E C I M E N S E X A M I N E D 

Nectria lecanodes folder H e r b . R . B . G . K e w 

R a b e n . , H e r b . M y c . ed . 2 , v i . 525 (1857) ( a u t h e n t i c n a m e for Nectria leca­
nodes). F u c k e l , F u n g . R h e n . , 2050 (1867). R e h m , A s c o m y c e n 38 (1870). P l o w r . 
S p h a e r . B r i t . x i . 212 (1875) a n d cxi . 12 (1878). Cooke, F u n g i B r i t . E x s . ed . 2, 
v i . 564 (1875-79) . R o u m . , F u n g i GaU. E x s . v i i . 665 (1880). T h u m e n , M y c . U n i v . 
xv i i i . 1746 (1881). S y d o w , M y c . M a r c h , i v . 346 (1882). A r n o l d , L ich . E x s . 1672 
(1894-99) . S y d o w , M y c . G e r m . v . 247 (1904). J a a p , F u n g i Sel . E x s . x v . 371a 
a n d 3716 (1909). 

Nectria peziza folder H e r b . R . B . G . K e w 

D e s m . , P I . C r y p t . F r . ed . 2 , vi i i . 3 7 1 , N. peziza v a r . minor D e s m . 

y 
N e c t r i a f u n i c o l a (Berk . & Br . ) Be rk . , O u t l . B r i t . F u n g . , p . 393 , 1860. 
Lasionectria funicola (Berk . & Br . ) Cooke , Grevillea, x i i , p . 112, 1884. 
Sphaeria funicola B e r k . & ~Bv.,Ann. & Mag. not. Hist., Ser . 2, vi i , p . 1 8 8 , 1 8 5 1 . 
Nectria chartaecola F u c k e l , F u n g i R h e n . E x s . , x , N o . 990, 1864. 
Nectriella charticola F u c k e l , S y m b . M y c , p . 176, 1870. 
Nectria charticola (Fuckel ) S a c c , Michelia, 1, p . 289, 1878. 
Galonectria funicola (Berk . & Br . ) S a c c , Michelia, 1, p . 312, 1878. 
Nectriella funicola (Berk . & Br . ) P e t c h , Naturalist, L o n d . , p . 2 8 1 , 1937. 

D E S C R I P T I O N 

T h i s species w a s desc r ibed f rom a col lect ion of pe r i t hec i a g rowing ove r t h e 
s t r a n d s of j u t e i n a d e c a y i n g r o p e . T h e pe r i t hec i a a r e s c a t t e r e d t o g rega r ious 
a n d of ten s e a t e d o n a t h i n s t r o m a , t h e y a r e ye l low t o o r a n g e i n co lour a n d 
o b p y r i f o r m i n s h a p e owing t o t h e p r o m i n e n t b e a k a n d m e a s u r e 1 2 5 - 1 9 0 / / i n 
d i a m e t e r . T h e o u t e r pe r i thec ia l wa l l is cove red w i t h spa r se w h i t e h a i r s 4 0 - 5 5 // 
l ong a n d 4 / / a t t h e ba se , t h e y n a r r o w s o m e w h a t t o w a r d s t h e a p e x w h i c h is 
e n c r u s t e d w i t h a w h i t e c rys ta l l ine s u b s t a n c e . 

I n sec t ion , t h e l a t e r a l wa l l is 2 5 - 3 2 // w i d e a n d f o r m e d of 6 - 8 l aye r s of e l o n g a t e d 
cells 9 - 1 2 x 3—4 // . T h e cells i n t h e o u t e r l aye r s h a v e t h i c k wal ls b u t t h e wal ls 
b e c o m e p rogress ive ly t h i n n e r t o w a r d s t h e i n n e r l aye r s . 

T h e asc i a r e c l a v a t e w i t h a t h i n wal l und i f f e ren t i a t ed a t t h e a p e x , t h e y h a v e 
e igh t d i s t i chous ascospores a n d m e a s u r e 7 0 - 9 5 X 1 2 - 1 7 / / . . 

T h e ascospores a r e el l ipsoid t o o v o i d a n d s l igh t ly cons t r i c t ed a t t h e s e p t u m , 
t h e y a r e h y a l i n e w i t h a s m o o t h wal l a n d m e a s u r e 1 6 - 2 0 x 6 - 8 //. 

T h i s species occurs o n d e c a y i n g r o p e , c a r d b o a r d , a n d p a p e r , b u t h a s b e e n 
i n f r e q u e n t l y col lected. 

S P E C I M E N S E X A M I N E D 

Calonectria funicola folder H e r b . R . B . G . K e w 

Sph. funicola B . & Br . , K i n g s Cliffe, O c t . 22 , 1841 ( T y p e Coll.) . 

Nectria charticola folder H e r b . R . B . G . K e w 

F u c k e l ' s F u n g . R h e n . 990 Nectria chartaecola F u c k e l . 



F I G . 35. Nectria lecanodes. A , asci and ascospores; B , part of lateral 
perithecial wall . 

Nectria funicola. C, asci and ascospores; D , part of lateral perithecial wall . 

/ 

N e c t r i a a u r e o l a W i n t e r , Hedwigia, x x i v , p . 2 6 1 , 1885. 

Lasionectria aureola (Win te r ) P e t c h , Trans. Brit, mycol. Soc, x x i , p . 267 , 1938 . 
Nectriella aureola (Win te r ) H o h n e l (in e r ro r ) , S.B. Akad. Wiss. Wien, 1, cxvi i i , 

p . 820, 1909. 
W h e n H o h n e l w a s discuss ing N e c t r i a c e a o n Meliola sp . h e i n a d v e r t e n t l y l i s t ed 

Nectria aureola W i n t e r as Nectriella. 

T h e B r i t i s h r e c o r d s of t h i s species a r e b a s e d o n a col lec t ion b y B o y d i n 1907 
a n d t h i s is t h e o n l y col lect ion seen b y m e . I n fac t , t h i s is p r o b a b l y t h e o n l y 
col lect ion s ince t h e o n e desc r ibed b y W i n t e r . As t h e few r e m a i n i n g pe r i t hec i a 
o n B o y d ' s col lec t ion were n o t m o u n t e d , I h a v e n o t h i n g t o a d d t o t h e or ig ina l 
de sc r ip t i on b y W i n t e r . T h i s w a s also c i t ed b y P e t c h (1938) a n d H a n s f o r d (1946). 
T h e l a t t e r s t a t e d t h a t i t closely r e s e m b l e d Calonectria limpida. 



D E S C R I P T I O N 

P e r i t h e c i a g rega r ious , s h o r t cono id t o g lobose , w i t h s h o r t , r ig id , s imple , 
o b t u s e s e t a e o n t h e u p p e r p a r t , p a l e go lden-ye l low, t r a n s p a r e n t . Asci ob long, 
fusoid, s h o r t l y s t i p i t a t e , 8-spored, 4 7 - 5 3 X 7 p. Spores fusoid, s l igh t ly a t t e n u a t e 
t o t h e s h a r p l y p o i n t e d e n d s , 1 -sep ta te n o t cons t r i c t ed , 1 4 x 2 - 5 p, h y a l i n e . 

S P E C I M E N S E X A M I N E D 

Nectria aureola folder H e r b . B . M . N a t . H i s t . 

O n Meliola niessleana o n Rhododendron, K i l l in , P e r t h , Sco t l and , D . A . B o y d , 
J u l y , 07 . 

I N C O M P L E T E L Y K N O W N O R M I S D E T E R M I N E D B R I T I S H N E C T R I A S 

N e c t r i a c a u l i n a Cooke, Grevillea, v , p . 62 , 1876. 

T h e t y p e m a t e r i a l of t h i s species i n H e r b . K e w is a Ditopella, p r o b a b l y D. 
vizeana Sacc . Cooke, p r e s u m a b l y cons ide red t h i s t o b e a caul ine f o r m of Hypo-
nectria buxi. / 

N e c t r i a c i t r i n o - a u r a n t i a d e L a c r . i n D e s m . , P I . C r y p t . F r . , ser . 2 , F a s c . x v i , 
N o . 778 , 1860. 

Calonectria citrino-aurantia (de Lac r . ) S a c c , Michelia, 1, p . 314, 1878. 

T h e B r i t i s h r eco rds of t h i s species a r e b a s e d o n col lect ions b y B r o o m e f rom 
B a t h e a s t o n , 1873 a n d 1874. T h e o n l y o t h e r B r i t i s h col lect ion seen b y m e is 
in t h e B r i t i s h M u s e u m a s i m m a t u r e Nectria ochroleuca. 

Sec t ions of t h e c o - t y p e m a t e r i a l s h o w t h e p e r i t h e c i a t o b e p a r t i a l l y e m b e d d e d 
i n a s t r o m a , t h i s m a y i n d i c a t e t h a t t h e y w e r e s o m e w h a t i m m a t u r e , or , o n t h e 
o t h e r h a n d , t h a t t h e species s h o u l d b e ass igned t o t h e g e n u s Hypocreopsis 
K a r s t e n . 

T h e superficial a p p e a r a n c e of t h e ye l low pe r i t hec i a o n a s t r o m a sugges t t h e 
Ochroleuca g r o u p , b u t f rom t h e m a t e r i a l ava i l ab l e for e x a m i n a t i o n i t c a n n o t b e 
p l a c e d h e r e w i t h a n y confidence. 

T h e m i n u t e pe r i t hec i a deve lop j u s t be low t h e sur face of t h e s t r o m a . Th i s is 
1-1-5 m m . i n d i a m e t e r a n d ar ises i n t h e c o r t e x of t h e h o s t . I t h a s a h o m o ­
g e n e o u s s t r u c t u r e a n d is f o r m e d of p s e u d o p a r e n c h y m a t o u s t i s sue w i t h smal l 
cells. 

T h e p e r i t h e c i a a r e dense ly c rowded , ovo id w i t h a s m o o t h ye l low a n d semi-
t r a n s p a r e n t wal l , t h e y m e a s u r e 8 0 - 1 2 0 p i n d i a m e t e r . T h e surface of t h e s t r o m a 
is cove red b y t h e pe r i t hec i a a n d t h e y a p p e a r ge l a t i nous w h e n m o i s t e n e d . I n 
sec t ion t h e l a t e r a l wal l is 18 -22 p w ide a n d f o r m e d of t h r e e reg ions . T h e o u t e r 
is 6 - 8 p w ide a n d cons is t s of 3 - 4 l a y e r s of ge l a t i nous cells. T h e cen t r a l r eg ion 
is 7 - 1 0 p w i d e a n d f o r m e d of 3 - 4 l a y e r s of t h i ck -wa l l ed ova l t o g lobose cells 
3 X 2 p. T h e i n n e r r eg ion is f o r m e d of t h i n - w a l l e d cells w h i c h a p p e a r somewhat-
ge l a t i nous . 

T h e asci a r e c l a v a t e w i t h a t h i n r o u n d e d a p e x a n d e igh t ob l ique ly m o n o ­
s t i chous t o d i s t i chous ascospores , t h e y m e a s u r e 3 0 - 3 8 X 5 p. 

D E S C R I P T I O N 



T h e ascospores a r e cy l indr ica l w i t h r o u n d e d e n d s , h y a l i n e a n d b e c o m e con­
s t r i c t ed a t t h e cen t r a l s e p t u m , t h e y m e a s u r e 7 - 8 X 2 -5 -3 //. 

N o assoc ia ted conidia l s t a t e w a s f o u n d o n t h e col lect ions e x a m i n e d . 

S P E C I M E N S E X A M I N E D 

Nectria citrino-aurantia folder H e r b . R . B . G . K e w 

D e s m a z i e r e s , C r y p t . F r . ser . ii , 778 (1860) ; a lso i n R a b e n h o r s t , F u n g , e u r o p . , 
325 (1861) (bo th C o - t y p e m a t e r i a l ) . O n (?) Salix, B a t h e a s t o n , C. E . B r o o m e 
1873 (ex H e r b . Cur rey ) . 

Nectria citrino-aurantia folder H e r b . B . M . N a t . H i s t . 

O n wil low (Salix), B a t h e a s t o n , D e c . 63 ( ? 73) B r o o m e (ex H e r b . P l o w r i g h t ) . 

O n r o t t e n s t i cks , B a t h e a s t o n , D e c . 1873, N o . 398 . 

Nectria ochroleuca folder H e r b . B . M . N a t . H i s t . 

O n b a r k , Se lby Oak , D e c . 09 (as i m m a t u r e Nectria ochroleuca). 

N e c t r i a f u r f u r e l l a B e r k . & B r . , Ann. & Mag. nat. Hist., ser . 4 , vi i , p . 4 3 5 , 1 8 7 1 . 

P e t c h (1938) t r a n s f e r r e d t h i s species t o Pseudonectria. N o pe r i t hec i a a r e left 
o n t h e t y p e col lect ion a n d n o f u r t h e r col lect ions agree ing w i t h B e r k e l e y a n d 
B r o o m e ' s desc r ip t ion h a v e b e e n found . 

N e c t r i a f u s c o s p o r a P l o w r i g h t i n A t k i n s o n , The Westmorland Note Book and 
Natural History Record, p . 90, 1888. 

Letendraea fuscospora (Plowr.) P e t c h , Naturalist, L o n d . , 822 , p . 94 , 1947. 

Th i s species w a s col lec ted o n a n old shoe a t B o w n e s s . I h a v e b e e n u n a b l e t o 
find a n y t y p e m a t e r i a l of t h i s species i n t h e B r i t i s h H e r b a r i a . A col lect ion i n 
t h e B r i t i s h M u s e u m labe l led Letendraea fuscospora (P lowr . ) P e t c h o n a s t u m p 
of Pinus sylvestris is Nectria viridescens. T h e r e is l i t t l e ev idence t o s h o w t h a t 
t h i s is t h e s a m e species as A t k i n s o n ' s col lect ion o n t h e o ld shoe , a n d I t h i n k 
t h a t t h e r e is l i t t l e jus t i f ica t ion for u s ing t h e n a m e JV. fuscospora a s a n ear l ier 
n a m e for N. viridescens. U n t i l f u r t h e r col lect ions a r e o b t a i n e d , N. fuscospora 
m u s t b e cons ide red as a n o m e n d u b i u m . 

N e c t r i a g r a m i n i c o l a B e r k . & Br . , Ann. & Mag. not. Hist., 3 , Ser . iii , p . 376 , 
1859. 

Nectriella graminicola (Berk . & Br . ) Niessl i n R a b e n h . , F u n g . E u r . E x s . xv i i . 
N o . 1652, 1873. 

Dialonectria graminicola (Berk . & Br . ) Cooke , Grevillea, x i i , p . 110, 1884. 

T h e r e a r e t h r e e col lect ions i n t h e t y p e folder i n H e r b . R . B . G . K e w , a n d one 
i n t h e B r i t i s h M u s e u m . O n all t h i s m a t e r i a l t h e p e r i t h e c i a a r e spa r s e . T h o s e t h a t 
r e m a i n r e s e m b l e Nectria arenula a n d h a v e s imi la r 1-septa te ascospores t h a t 
m e a s u r e 1 6 - 1 9 x 3 - 4 / / . 

I h s s e n (1910) s t a t e d t h a t Nectria graminicola is t h e pe r i t hec i a l s t a t e of 
Fusarium nivale, t h e s n o w m o u l d of grasses a n d cereals . I h s s e n ident i f ied h i s 
species f rom W i n t e r s ' desc r ip t ion i n R a b e n h o r s t , K r y p t . F l . 1, 2 , p . 120, 1887. 
W e e s e (1913) s t a t e d t h a t I h s s e n ' s s t a t e m e n t w a s p r o b a b l y i nco r r ec t a s I h s s e n ' s 
pe r i t hec i a l m a t e r i a l wh ich h e e x a m i n e d w a s e i t he r a Leptosphaeria or a Meta-
sphaeria. 

W o l l e n w e b e r (1913) a g r e e d w i t h Ih s sen . H e f o u n d t h a t h i s i so la t ions , s t a r t e d 



f rom conidia , d e v e l o p e d pe r i t hec i a w h i c h h e be l i eved t o b e t h e s a m e species a s 
B e r k e l e y a n d B r o o m e ' s , a n d h e t r a n s f e r r e d i t t o Calonectria graminicola (Berk . 
& Br . ) W o l l e n w e b e r . 

T h e q u e s t i o n we a r e conce rned w i t h h e r e is w h e t h e r or n o t Calonectria gramini­
cola W o l l e n w e b e r is t h e s a m e species as Nectria graminicola B e r k . & B r . T h e r e 
is l i t t l e ev idence t o s u p p o r t t h i s s y n o n y m y a n d t h e pe r i thec ia l s t a t e of t h e s n o w 
m o u l d is b e t t e r re fer red t o as Calonectria nivalis Schaffn. or Griphosphaeria 
nivalis (Schaffn.) Mul le r & v o n A r x . 

Nectria graminicola m u s t b e cons ide red a s a n o m e n d u b i u m o r as a p r o b a b l e 
s y n o n y m of Nectria arenula. 

N e c t r i a i n u n d a t a R e h m , i n Weese , Z. Garungsphysiol., 1, p p . 146-147, 1912. 
W e e s e (1912) ident i f ied a s p e c i m e n o n w o o d of Prunus padus, e x H e r b . K e w , 

as t h i s species . I h a v e n o t f o u n d t h e m a t e r i a l i n K e w a n d t h e r e is n o ev idence 
t h a t i t w a s a B r i t i s h col lect ion. 

N e c t r i a i n v e n t a P e t h y b r i d g e , Trans. Brit, mycol. Soc, v i , p p . 104-107, 1919. 
Verticillium cinnabarinum (Corda) R e i n k e & B e r t h . , Ze r se t z . d. Kartoff . , p . 63, 

Acrostalagmus cinnabarinus Corda , I c o n . F u n g . , i i , p . 15, 1838. 

Nectria inventa w a s s h o w n b y P e t h y b r i d g e (1919) t o b e t h e pe r i thec ia l s t a t e 
of t h e c o m m o n m o u l d Verticillium cinnabarinum. T h e ascospores h a v e n o t s ince 
b e e n g rown , a n d t h e w o r k the re fo re h a s n o t b e e n verified. I n fact , t h e t h r e e 
col lect ions b y P e t c h c i t ed i n t h i s p a p e r a r e a p p a r e n t l y t h e o n l y r eco rds of t h e 
pe r i t hec i a s ince t h e y were first desc r ibed , a n d t h e s e a r e n o t i n good cond i t ion . 
T h e s e col lect ions h a v e b e e n c o m p a r e d w i t h t h e l i t t l e t y p e m a t e r i a l a v a i l a b l e for 
e x a m i n a t i o n a n d a r e i n close a g r e e m e n t w i t h t h i s a n d w i t h P e t h y b r i d g e ' s 
descr ip t ion . 

F o r a full d i scuss ion of t h e conid ia l s t a t e , o n e is re fer red t o t h e p a p e r b y 
H u g h e s (1951). U n t i l a d e q u a t e pe r i t hec i a l m a t e r i a l is o b t a i n e d t h e r e is n o j u s t i ­
fication for p u r s u i n g H u g h e s ' s sugges t ion t h a t Sphaeria erythrella p r o v i d e s a n 
ear l ier e p i t h e t for Nectria inventa. 

T h e fol lowing desc r ip t i on is s l igh t ly modif ied f rom P e t h y b r i d g e . 
T h e pe r i t hec i a a r e s e a t e d o n a smal l p s e u d o p a r e n e h y m a t o u s s t r o m a deve lop ­

ing i n t h e o u t e r t i s sues of t h e h o s t a n d b e c o m i n g e r u m p e n t . T h e y a r e g lobose 
t o o v a t e , ye l low t o b lack i sh b r o w n i n colour a n d m e a s u r e 220-500/x i n d i a m e t e r 
a n d 250-300 /x h igh . T h e u p p e r ha l f is cove red w i t h r ig id h a i r s . T h e s e a r e h y a l i n e , 
s e p t a t e , a n d 5-6 /x a t t h e base , n a r r o w i n g t o a p o i n t a t t h e a p e x . T h e y r e s e m b l e 
t h e bases of a b o r t i v e con id iophores . I n sec t ion , t h e l a t e r a l wa l l is 35-45 fx w i d e 
a n d c o m p o s e d of 7-9 l aye r s of h e x a g o n a l t o g lobose t h i n - w a l l e d cells 6-10 X 
4-6 n, t h e s e cells a r e s o m e w h a t smal le r a n d m o r e compres sed t o w a r d s t h e i n n e r 
l aye r s . 

T h e asci a r e c y h n d r i c a l t o c l a v a t e 60-100 X 4-6 LI, w i t h e igh t ob l ique ly m o n o ­
s t i chous ascospores . 

T h e ascospores a r e ob long t o fusiform, h y a l i n e , 1-septate , a n d m e a s u r e 
8-12 x 3-3-5 ti. 

1879. 

D E S C R I P T I O N 



S P E C I M E N S E X A M I N E D 

Nectria inventa folder H e r b . I . M . I . 

O n Solatium tuberosum, Clifden, G a l w a y , I r e l a n d , G. H . P e t h y b r i d g e , J u l y 
1915, T y p e coll. (51936). 

Nectria inventa folder H e r b . B . M . N a t . H i s t . 

O n d e c a y i n g s t a l k s of Brassica s p . N o r t h W o o t t o n , Norfo lk , T . P e t c h , N o v . 
35, Oc t . 36, D e c . 42. 

N e c t r i a l u g d u n e n s i s W e b s t e r , Trans. Brit, mycol. Soc, xli i , 1959. 

T h i s is a n e w a q u a t i c species of Nectria f o u n d i n B r i t a i n a n d desc r ibed b y 
D r . J . W e b s t e r b u t n o t y e t p u b l i s h e d . I t shows a closer r e l a t i o n s h i p t o s o m e 
of t h e t rop i ca l n e c t r i a s t h a n t o t h e o t h e r B r i t i s h species . 

N e c t r i a p a n d a n i T u l . , Se lec ta F u n g . Ca rp . , iii, p . 71, 1865. 

R e c o r d e d b y W . G. S m i t h o n Pandanus odoratissimus i n t h e P a l m H o u s e of 
E d i n b u r g h B o t a n i c a l G a r d e n as a fo rm of Nectria ochroleuca. T h i s c a n h a r d l y 
b e cons ide red as a Br i t i sh species . 

N e c t r i a p o l y p o r i n a P e t c h , Trans. Brit, mycol. Soc, x x v , p . 169, 1941. 

T h e t y p e a n d o n l y m a t e r i a l of t h i s species w a s f o u n d o n Pomes annosus. T h e 
s t r o m a t a b r e a k t h r o u g h t h e h a r d u p p e r sur face of t h e h o s t a n d p r o d u c e t h e 
p e r i t h e c i a i n smal l g r o u p s . N o as soc ia t ed conid ia w e r e o b s e r v e d , a l t h o u g h f u r t h e r 
col lect ions a n d l i fe-his tory s t u d i e s will p r e s u m a b l y s h o w i t t o be long t o t h e 
Episphaeria g r o u p . 

D E S C R I P T I O N 

T h e pe r i t hec i a occur in smal l g r o u p s on a n e r u m p e n t p s u e d o - p a r e n c h y m a t o u s 
s t r o m a 170-220/x i n d i a m e t e r . T h e y a r e ye l lowish r e d t o r e d , a m p u l l i f o r m w i t h 
a s h o r t neck , s m o o t h - w a l l e d a n d m e a s u r e 170-200 /x i n d i a m e t e r . I n sec t ion t h e 
l a t e r a l wal l is 30 /x w i d e a n d shows a g r a d a t i o n f rom t h e t h i c k - w a l l e d g lobose 
t o ob long cells 7 - 9 x 3 - 6 x t i n t h e o u t e r r eg ion t o t h e m o r e e l o n g a t e cells 9-12 X 
2-3 xi i n t h e i n n e r l aye r s . 

T h e asci a r e c l a v a t e w i t h a r o u n d e d a p e x c o n t a i n i n g a r ing , t h e y m e a s u r e 
60-70 X 7-8 fj. a n d h a v e e i g h t ascospores wh ich b e c o m e d i s t i chous a t m a t u r i t y . 

T h e ascospores a r e fusoid, h y a l i n e , w i t h a s l igh t ly l a rge r u p p e r cell, a n d 
m e a s u r e 12-14 x 3—4-5 /x. 

N e c t r i a w e g e l i n i a n a ( R e h m ) H o h n . , i n S t ra s se r , Verh. zool.-bot. Ges., Wien, 
lv , p . 604, 1905. 
R e h m (1891) p u b l i s h e d h i s A s c o m y c e t e n E x s . , F a s c . x x x i n Hedwigia, u n d e r 

N o . 1045 h e desc r ibed Nectria episphaeria v a r . wegeliniana R e h m . T h e exs icca-
t u m i ssued u n d e r N o . 1045 w a s iV. episphaeria (Tode) F r . f. wegeliniana R e h m . 

H o h n e l (1905) r a i s ed t h i s t o specific r a n k misspe l l ing t h e e p i t h e t a s Nectria 
wegeliana R e h m , a misspe l l ing s ince u s e d b y m o s t myco log i s t s . 

W e e s e (1916) a g r e e d w i t h H o h n e l , b u t s t a t e d t h a t Nectria episphaeria v a r . 
wegeliniana i n Al lescher e t S c h n a b e l , F u n g i B a v a r . N o . 240, is a d i s t i n c t fungus 
al l ied t o N. applanata (N. purtonii). H o w e v e r , t h i s is n o t a R e h m d e t e r m i n a t i o n 



a n d h a s n o t h i n g t o d o w i t h R e h m ' s e r ro r i n descr ib ing i t a s v a r . wegeliniana 

a n d p u b h s h i n g i t a s f o r m a wegeliniana. 

P e t c h (1938) fol lowed H o h n e l ' s spel l ing w h e n h e t r a n s f e r r e d N. wegeliana t o 

Dialonectria a s D. wegeliana ( R e h m ) P e t c h . E x a m i n a t i o n of t h e col lect ions c i t e d 

b y P e t c h shows t h e m t o b e 2V. magnusiana. R e h m ' s m a t e r i a l of N. episphaeria 

f. wegeliniana is on Pseudovalsa berkeleyi, a n d h a s c l a v a t e asci w i t h v e r y t h i c k , 

r o u g h - w a l l e d ascospores , 16 -19 X 8 -9 LL. I t is c lear ly d i s t i nc t f rom N. magnusiana. 

I h a v e f o u n d n o B r i t i s h col lect ions of N. wegeliniana. 

N e c t r i a u m b r i n a B e r k . , Outl. Brit. Fung., p . 394 , 1860. 

Sphaeria umbrina B e r k , i n S m i t h ' s Eng. FL, v , 2 , p . 264 , 1836. 

Desc r ibed o n ' d e c a y i n g b e a n - s t a l k s , D e c , A p e t h o r p e , N o r t h s . , M. J . B e r k e l e y ' . 

T h e ' t y p e ' a n d o n e o t h e r col lect ion b y R e v . K e i t h a r e t h e o n l y ones f o u n d 

in t h e B r i t i s h H e r b a r i a . B o t h a r e f r a g m e n t a r y a n d n o Nectria is p r e s e n t . 

H o h n e l a n d W e e s e (1910) s t a t e d t h a t t h i s w a s n o t a Nectria. 

B R I T I S H R E C O R D S A S N E C T R I A N O W E X C L U D E D 

Nectria affinis (Grev.) Cooke . 
/Nectria albertini Berk. & Br. . 

\/ Nectria erubescens (Rob, in Desm.) Bucknal l 
Nectria furfurella Berk. & B r . . 
Nectria helminthicola Berk. & Br. 

i Nectria hirta B l o x a m . / . 
J Nectria muscivora Berk. & Br. 

Nectria ochraceopallida (Berk. & Br.) Saee. 
Nectria ornata Massee & Salm. 
Nectria peltigerae Phil . & Plowr. 
Nectria platascafSerk. . . . . 
Nectria plowrightiana Cooke & Plowr. 
Nectria pulicaris (Fr.) Cooke . 
Nectria rosella (Alb. & Schw. e x Fr.) 

/
Nectria rousseliana Mont . 
Nectria suffulta Berk. & Curt. . 

Paranectria affinis (Grev.) Saoe. 
Hypomyces rosellus (Alb. & Schw. ex Fr.) Tul. 
Calonectria erubescens (Rob . in Desm. ) Sacc. 
Pseudonectria furfurella (Berk. & Br.) P e t c h 
Letendraea helminthicola (Berk. & Br. )Weese 
Trichonectria hirta (Blox.) P e t c h 
Hyphonectria (Nectriopsis) muscivora (Tul.) 

Pe tch 
Calonectria ochraceopallida (Berk. & Br.) Sacc. 
Neohenningsia suffulta (Berk. & Curt.) P e t c h 
Nectriella robergei (Mont. & Desm.) Weese 
Calonectria platasca (Berk.) Sacc. 
Calonectria ochraceopallida (Berk. & Br.) Sacc. 
Gibberella pulicaris (Fr.) Sacc. 
Hypomyces rosellus (Alb. & Schw. ex Fr.) Tul . 
Pseudonectria rousseliana (Mont.) Wr . 
Neohenningsia suffulta (B. & C.) H 6 h n . 
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H O S T I N D E X 

A N G I O S P E R M A E 

Host limited 
Berberis 

Thyronectria lamyi 
Brassica 

Nectria brassicae 
Nectria keiihii 

B u x u s 
Nectria desmazierii 

F a g u s 
Nectria ditissima (canker forming) 

Hedera 
Nectria hederae 
Nectria sinopica 

I l e x 
Nectria aquifolii 
Nectria punicea var . ilicis 

R h a m n u s 
Nectria punicea 

Ribes 
Thyronectria berolinensis 

R u b u s 
Nectria mammoidea var. rubi 

Solanum 
Nectria inventa 
Nectria solani 
Nectriopsis solani 

U l m u s 
Nectria aurantiaca 

Not host limited 
Herbaceous p lants and shrubs 

Nectria arenula 
Nectria ellisii 
Nectria mammoidea 

On Trees 
Nectria arenula 
Nectria cinnabarina 
Nectria coccinea 
Nectria coryli 

Nectria galligena (canker forming) 
Nectria mammoidea 
Nectria mammoidea var . rugulosa 
Nectria pallidula 
Nectria peziza 
Nectria ralfsii 
Nectria veuillotiana 
Nectria viridescens 

G Y M N O S P E R M A E 

Pinaeeae 
Nectria fuckeliana 
Nectria pinea 
Nectria rishbethii 
Nectria viridescens 
Scoleconectria cucurbitula 
Thyronectria balsamea 

Taxaceae 
Nectria coccinea 

F U N G I 

Ascomycetes 
Diaportheaceae—Nectr ia flavo-viridis 
Diatrypaceae—Nectr ia episphaeria 

—Nectria magnusiana 
Meliolaceae—Nectria aureola 
Valsaceae—Nectr ia purtonii 
Xylariaceae—Nectr ia episphaeria 

Basid iomycetes 
Polyporaeeae—Nectr ia peziza 

Nectria polyporina 

L I C H E N S 

Nectria lecanodes 

M I S C E L L A N E O U S 
Manufactured cellulose, &c. 

Nectria funicola 
Nectria peziza 



I N D E X T O I D E N T I F I C A T I O N K E Y S 

K e y to the groups p . 5 
K e y s to species in the aquifolii group 7 
K e y to species in the cinnabarina group 27 
K e y to species in the coccinea group 44 
K e y s to species in the episphaeria group 73 
K e y to species in the lasionectria group 101 
K e y to species in the m a m m o i d e a group 62 
K e y to species in the ochroleuca group 35 

I N D E X T O F U N G U S N A M E S 

Acrostalagmus cinnabarinus, 108. 
Aponectr ia inaurata, 7, 11 . 
Atract ium candiduli , 68. 

Byssonectr ia epigaea, 96. 

Calonectria aurigera, 10. 
— balsamea, 20, 21 . 
— bloxami, 99. 
— citrino-aurantia, 106. 
— erubescens, 110. 
— flavida, 103. 
— funicola, 104. 
— graminicola, 108. 
— l impida, 105. 
— nival is , 108. 
— ochraceopallida, 110. 
— platasca, 110. 
— verruculosa, 32, 34. 
Chilonectria coryli , 10. 
— cucurbitula, 18. 
— rosellinii, 16. 
Ciliciopodium tubercularioides, 30 , 32. 
Coelosphaeria acervata, 10. 
Creoneetria coccinea, 45. 
— coryli, 10. 
— mammoidea , 63. 
Cucurbitaria cinnabarina, 27, 29. 
— coccinea, 45, 47. 
— pinastri , 82 , 84. 
Cylindrocarpon candidulum, 68. 
— ianthothele , 65. 
•— ianthothele var. majus , 63 . 
— mali , 43 , 49. 
— m a l i var. flavum, 49. 
•— wi lkommii , 48 . 

Dendrodochium epistroma, 79, 80. 
Dialonectria applanata, 82. 
— arenula, 99. 
— aurea, 96. 
— bloxami , 99. 
— brassicae, 94. 
— desmazierii, 78. 
•— episphaeria, 74. 

Dia lonectr ia graminicola, 107. 
— leeanodes, 103. 
—- peziza, 96. 
— veuil lot iana, 68. 
— vit icola, 74. 
— wegeliana, 110. 
Dit io la tubercularioides, 30 , 32. 
Di topel la v izeana, 106. 

Fusar ium aquaeductum var. m e d i u m , 74. 
— aquaeductum var. pusi l lum, 80. 
— buxi , 78. 
— buxicola, 78. 
— magnusiana, 80. 
— mali , 49. 
— nivale , 107. 
•— sphaeriae, 84, 86. 
— sphaeriae var. majus , 84. 
— wi lkommii , 43 . 

Gibberella pulicaris, 100. 
Gliocladium penicil loides, 36. 
— solani, 39. 
Griphosphaeria nival is , 108. 

H y m e n u l a epistroma, 79, 80, 81 . 
Hyphonectr ia muscivora, 110. 
H y p o m y c e s leptosphaeriae, 84. 
— rosellus, 110. 
— rubi, 65. 
Hyponectr ia buxi , 106. 

Lasionectria aureola, 105. 
— flavida, 101. 
—- funicola, 104. 
— leeanodes, 103. 
— leptosphaeriae, 84. 
Letendraea fuseospora, 107. 
— helminthicola, 110. 

Nectr ia affinis, 110. 
— albertini, 110. 
— applanata, 82, 84, 109. 
— aquifolii, 6, 7 - 1 0 , 12, 24 , 112. 
— aquifolii var . appendiculata, 7. 
— arenula, 96, 9 9 - 1 0 0 , 107, 108. 



Nectr ia aurantiaca, 26, 27, 2 9 - 3 2 . 
— aurantiicola, 77. 
— aurea, 95, 98. 
— aureola, 100, 101, 105-6 . 
-— aurigera, 11. 
— balsamea, 20, 21. 
— berolinensis, 23, 26. 
— bloxami, 99, 100. 
— brassicae, 72, 73, 9 4 - 9 5 . 
— bulbicola, 103. 
— caulina, 106. 
— ehartaecola, 104. 
— eharticola, 104. 
— cieatricum, 78. 
— cinnabarina, 3, 4, 16, 22 , 23, 24, 26, 

2 7 - 2 9 , 43 , 47, 48, 52 , 54, 96. 
— cinnabarina f. obscura, 29. 
— cinnabarina f. tiliae, 29 . 
— cinnabarina var. dendroidea, 26. 
— cinnabarina var. minor, 29. 
— citrino-aurantia, 35, 106—7. 
— coccinea, 2, 4, 10, 4 1 , 42, 43 , 44 , 4 5 - 4 8 , 

53, 74, 77, 98. 
— coccinea var. cieatricum, 77. 
— coprosmae, 99. 
— coryli, 6, 7, 8, 9, 1 0 - 1 2 , 16, 24 , 42 , 48 . 
— coryli f. populi , 10, 11. 
— coryli f. salicis, 11. 
— cucurbitula, 15, 16, 18, 43, 56, 57, 59. 
— cylindrospora, 15. 
— daldiniana, 32. 
— desmazierii, 47, 72, 73, 77 -79 , 112. 
— discophora, 63. 
— ditissima, 42 , 43, 44 , 48, 50, 5 1 - 5 2 . 
— ditissima f. salieicola, 48 . 
— ditissima var. artica, 48. 
— ditissima var. major, 48 . 
— ellisii, 100, 101 -3 . 
— epigaea, 95, 98. 
— episphaeria, 42 , 47, 72, 73 -77 , 81 , 87, 89. 
— episphaeria f. wegeliniana, 109, 110. 
— episphaeria var. wegeliniana, 109, 110. 
— erubescens, 110. 
— flavida, 101, 102. 
— flavo-virens, 7. 
— flavo-viridis, 72 , 73, 74 , 8 6 - 8 9 . 
— fuckeliana, 16, 4 1 , 42 , 43, 44 , 48, 5 6 - 5 9 , 

70. 
— funicola, 100, 101, 104, 105. 
— furfurella, 107, 110. 
— fusco-purpurea, 27, 29. 
— fuscospora, 107. 
— galligena, 42 , 43 , 44 , 4 8 - 5 1 . 
— gall igena f. specialis, 49 . 
— galligena var. major, 48, 49 . 
— gibbera, 78, 79. 
— graminicola, 99, 101, 107-8 . 
— haematococca , 96. 
— hederae, 42 , 44 , 5 9 - 6 1 . 
— helminthicola, 110. 
— hirta, 110. 
— inaurata, 7, 10. 
— inconspicua, 12. 
— inundata, 108. 

Nectr ia inventa , 108-9 . 
— keithii , 34 , 35, 38 -39 . 
— lamyi , 22. 
— leeanodes, 100, 101, 103-4 , 105. 
— leptosphaeriae, 72, 73, 8 4 - 8 6 , 100. 
— leptosphaeriae var. macrosporae, 84 . 
— lugdunensis , 109. 
— magnusiana, 73, 7 9 - 8 2 , 110. 
— mammoidea , 4 1 , 62, 63 -65 . 
— mammoidea var. rubi, 62 , 6 5 - 6 6 . 
— mammoidea var. rugulosa, 62, 64, 6 7 - 6 8 . 
— moschatae , 80. 
— muscivora, 110. 
— nelumbicola, 63. 
— nigrescens, 27, 29. 
— ochraceopallida, 110. 
— ochroleuca, 32, 34, 35, 37, 77, 106, 107, 

109. 
— offuscata, 27, 29. 
— ornata, 110. 
— pallidula, 34, 35 -37 . 
— pandani , 109. 
— peltigerae, 110. 
— peziza, 34 , 70, 9 5 - 9 8 , 104. 
— peziza var. fungicola, 98. 
— peziza var. minor, 103, 104. 
— pinea, 56, 57, 62, 7 0 - 7 2 . 
— platasca, 110. 
— plowi'ightiana, 110. 
— polyporina, 109. 
— pulicaris, 110. 
— punicea, 10, 42 , 43 , 44 , 5 2 - 5 4 , 56. 
— punicea var. ilicis, 42 , 44 , 53, 5 4 - 5 6 , 74. 
— purtonii , 73, 77, 80, 82 -84 , 109. 
— ralfsii, 26, 27, 3 2 - 3 4 . 
— ribis, 2 3 - 2 4 , 25, 26, 27. 
— rimicola, 98. 
— rishbethii, 72, 73, 9 2 - 9 4 . 
— rosella, 110. 
— rosellinii, 16, 18. 
— rousseliana, 110. 
— rubi, 65. 
— russellii, 27, 29. 
— sanguinea, 74, 76, 84 , 87, 89. 
— sinopica, 6, 7, 8, 12 -14 , 112. 
— solani, 34, 35 , 3 9 - 4 1 . 
— subquaternata, 35, 38, 39. 
— suffulta, 110. 
— til iae, 29. 
— umbrina, 110. 
— verruculosa, 32, 34. 
— veuil lot iana, 4 1 , 42 , 62, 68 -70 , 98. 
— viridescens, 72, 73, 87, 8 9 - 9 2 , 107. 
— viticola, 73, 76. 
— wegeliniana, 80, 81 , 109-10 . 
Nectriel la aureola, 105. 
— bloxami , 99. 
— eharticola, 104. 
— funicola, 104. 
— graminicola, 107. 
— robergei, 110. 
Nectriopsis aureonitens, 35. 
Neohenningsia suffulta, 110. 
Neuronectria peziza, 96. 



Ophionectria cerea, 15. 
— cylindrospora, 15, 18, 57. 
— cylindrospora var . tetraspora, 20 . 
— mell ina, 14 -15 . 
— paludosa, 14, 15. 
— scolecospora, 15, 16, 18. 
— trichospora, 14, 15. 

Paranectria affinis, 110. 
Pleonectria berolinensis, 23 , 25 . 
— calonectrioides, 20 . 
— lamyi , 19, 22 , 23 . 
— pinicola, 20. 
— ribes, 25 . 
Pseudonectria furfurella, 110. 
— rousseliana, 110. 

Scoleconectria balsamea, 19. 
— cucurbitula, 6, 7, 1 0 , 1 5 - 1 9 , 22, 43 , 57, 70. 
— scolecospora, 16, 18, 19. 
Sphaeria abietis , 82 . 
— aquifolii, 4 , 7, 9 - 1 0 . 
— arenula, 9 9 - 1 0 0 . 
— cinnabarina, 4, 27. 
— coccinea, 11, 42 , 43 , 45 , 47, 48 . 
— coccinea var . cicatricum, 47. 
— cucurbitula, 15, 16, 18. 
— decidua, 45 . 
— deeolorans, 27, 29. 
— episphaeria, 4 , 73, 76, 82 , 87, 89. 
— erythrella, 108. 
— flavida, 103. 
— funicola, 104. 
— lamyi , 21 , 23 . 
— lecanodes, 103. 
— mougeot i i , 12. 
— offuseata, 29. 

Sphaeria peziza , 4 , 95, 97, 98. 
— pinastri , 82 . 
— punicea, 52 . 
— purtoni i , 82 , 84 . 
— ribis, 23 , 24 , 25 , 27. 
— sanguinea, 74, 76. 
— sanguinea var. c icatricum, 77, 79. 
—• sinopica, 12, 14. 
— umbrina, 110. 
Sphaeronaemella mougeot i i , 12. 
Sphaeronema hederae, 12, 14. 
Sphaeropsis henriquisii , 32 . 
Sphaerosti lbe aurantiaca, 26 , 29, 32. 
— flammeola, 84. 
— flavo-viridis, 86 , 89 . 
— sanguinea, 68, 70. 
Spiearia solani, 39 . 
Stilbella aurantiaca, 30. 
St i lbum aurant iacum, 29 . 
Stylonectria applanata , 82 . 

Thyronectria balsamea, 6, 7, 15, 1 9 - 2 1 . 
— berolinensis, 6, 7, 19, 2 3 - 2 6 . 
— lamyi , 6, 7, 15, 19, 2 1 - 2 3 . 
— patav ina , 19. 
Tremella aurantiaca, 80. 
— elegans, 80. 
— purpurea, 27, 80. 
Trichoneetria hirta, 110. 
Tubercularia vulgaris, 3, 24 , 27, 80. 
Tubeufia he l icomyces , 15. 

Vertici l ium cinnabarinum, 108. 

Zythia mougeot i i , 12. 
— pinastri , 16. 
Zythiostroma mougeot i i , 12. 
— pinastri , 16, 19. 



P L A T E 1 
A , Nectria aquifolii; B , Nectria pallidula; C, Nectria cinnabarina; X 150 



P L A T E 2 
D , Nectria mammoidea; E , Nectria coccinea; F , Nectria episphaeria ; G, Nectria peziza ; 

H , Nectria, lecanodes; X 150 


