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TH E b lue ing or s a p - s t a i n of t i m b e r is of g r e a t economic i m p o r t a n c e t o fores te rs 
a n d t i m b e r m e r c h a n t s . T h i s defec t h a s b e e n s t u d i e d i n d e t a i l i n S w e d e n , 

G e r m a n y , a n d t h e U n i t e d S t a t e s . I n Sweden , L a g e r b e r g , L u n d b e r g , a n d Melin 
(1928), a n d l a t e r Melin a n d N a n n f e l d t (1934), h a v e s h o w n t h a t s eve ra l species of 
A s c o m y c e t e s , u s u a l l y classified a s Oeratostomella, a n d m a n y species be long ing t o 
different g e n e r a of F u n g i I m p e r f e c t i a r e r e spons ib le for b lue ing of conifers . I n 
t h e U n i t e d S t a t e s , H e d g c o c k (1906), R u m b o l d ( 1 9 2 9 , 1 9 3 1 , 1 9 3 6 , 1 9 4 1 ) , D a v i d s o n 
(1935, 1944), a n d Ver ra l l (1939) a m o n g o t h e r s h a v e g i v e n a c o m p l e t e a c c o u n t 
of fungi t h a t cause s a p - s t a i n . I n B r i t a i n , howeve r , l i t t l e a t t e n t i o n h a s been 
p a i d t o t h e w o r k of s a p - s t a i n fungi . I n p a p e r s d e a l i n g w i t h t h e b lue ing of coni
ferous t i m b e r , b lue ing is s i m p l y m e n t i o n e d a s c a u s e d b y Oeratostomella pilifera 
F r . , b u t M u n c h h a s s h o w n t h a t so-cal led C. pilifera is m a d e u p of a n u m b e r of 
different species , a n d of t h e s e C. pini M u n c h h a s b e e n s u p p o s e d t o b e t h e chief 
o r g a n i s m respons ib le for b lue ing conifers i n B r i t a i n . T h e a u t h o r , h o w e v e r , h a s 
n o t b e e n ab l e t o i so la te t h i s fungus f rom n u m e r o u s spec imens of b l u e d w o o d , b u t 
h a s i so la ted a n u m b e r of o t h e r fungi . A m o n g t h e s e , Ceratocystis piceae 
(Munch) B a k s h i (syn. Oeratostomella piceae M u n c h ) a n d Leptographium lund-
bergii L a g e r . & Melin, i so la ted f rom t h e ga l l e ry of t h e a m b r o s i a bee t l e (Trypo-
dendron lineatum) a s wel l a s f rom b l u e d p i n e b o a r d s , h a v e b e e n d i scussed else
w h e r e (Baksh i , 1950«). 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 t h e s e t w o fungi h a v e s h o w n 
t h a t L. lundbergii is a s t r o n g b lue ing a g e n t , w h e r e a s C. piceae is o n l y a w e a k 
one . T h e p r e s e n t p a p e r dea l s w i t h t h r e e m o r e s t a i n i n g fungi , Ceratocystis coeru-
lescens (Miinch) B a k s h i , a n e w r eco rd i n B r i t a i n , C. longirostellata sp . n o v . , a n d 
O. galeiformis sp . n o v . Life-his tor ies of t h e s e fiingi a r e h e r e desc r ibed , t o g e t h e r 
w i t h t h a t of C. wilsoni, a p r o p o s e d n e w species of Ceratocystis, wh ich does n o t 
s t a i n s a p wood. 

Nomenclature 

A s h o r t n o m e n c l a t o r of Oeratostomella S a c c , Ceratocystis E l l . & H a l s . , a n d 
o t h e r a l l ied g e n e r a is g iven b e l o w : 

1. Oeratostomella Sacc . (Sacca rdo , 1878) w i t h t h e t w o species O. vestita Sacc . 
a n d C. lejocarpa Sacc . a s co types . 

2 . Ceratocystis E l l . & H a l s t . ( H a l s t e a d a n d F a i r c h i l d , 1891) w i t h t y p e species 
C. fimbriata E l l , & H a l s t . ( m o n o t y p i c ) , 

3 . Bostrella Z i m m . ( Z i m m e r m a n n , 1900) w i t h t y p e species B. cojfeae Z i m m . 
( m o n o t y p i c ) . 

4 . Endoconidioplwra Miinch (Miinch, 1907) w i t h t y p e species E. coerulescens 
Miinch (mono typ ic ) . 



5. Linostoma v . H o h n e l (yon H o h n e l , 1918) w i t h t y p e species Ceratostomella 
pilifera (FT.) W i n t e r (mono typ ic ) . 

6. Ophiostoma H . & P . S y d . ( H . & P . S y d o w , 1919) p r o p o s e d a s a n e w n a m e 
for Linostoma v . H o h n . , s ince Linostoma W a l l . (Wal l ich , 1831) w a s a l r e a d y g i v e n 
t o a g e n u s of f lowering p l a n t s (Thyme leaceae ) . T h e r e i t carr ies f o r w a r d t h e 
s a m e t y p e , v iz . C. pilifera (Fr . ) W i n t e r . 

7. Grosmannia G. Goid . (Goidan ich , 1936) w i t h t y p e species O. serpens G. 
Goid. ( m o n o t y p i c ) , w h i c h w a s e s t ab l i shed t o i nc lude species of Ophiostoma w i t h 
Leptographium conid ia . S i emaszko (1939) d i d n o t a d o p t t h e g e n u s Grosmannia 
since Ophiostoma ips R u m b o l d (Grosmannia ips ( R u m b . ) Goid . ) , w h i c h w a s 
t r ans f e r r ed t o Grosmannia b y Go idan ich , h a s Graphium a s well a s Leptographium 
conid ia . Ophiostoma is n o w k n o w n t o h a v e conidia l s t ages of t h e t y p e Chalara, 
Leptographium, Graphium, Cladosporium, a n d Cephalosporium (Melin & N a n n -
fe ldt , 1934 ; S i emaszko 1939) a n d t h u s I d o n o t cons ider t h e g e n u s Grosmannia 
a c c e p t a b l e . 

T h e t y p e species of Ceratocystis, Bostrella, a n d Endoconidiophora a l l h a v e 
endocon id ia , a n d of t h e s e , t h e n a m e s Ceratocystis fimbriata a n d Bostrella cqffeae 
a r e h e r e r e g a r d e d a s s y n o n y m s . B o t h S a c c a r d o ' s o r ig ina l species of Cerato
stomella, o n t h e o t h e r h a n d , n a m e l y , C. vestita a n d C. lejocarpa, h a v e p e r s i s t e n t 
asc i a n d m o n o s t i c h o u s spores , wh ich , i nc iden ta l ly , c a n b e c o m e 3 - sep ta t e . T h e i r 
asci ar ise f rom t h e wa l l of t h e p e r i t h e c i u m a s i n al l S p h a e r i a c e a e . I n c o n t r a s t t o 
t he se c h a r a c t e r s , t h e species i n t h e r e m a i n i n g g e n e r a c i ted a b o v e h a v e deli
q u e s c e n t asc i w i t h un ice l lu la r spores a r r a n g e d i r r egu l a r l y w i t h i n t h e m . T h e asc i 
i n t h i s g r o u p a p p e a r a s a confused m a s s a n d i n l a t e r s t ages of t h e i r d e v e l o p m e n t 
lie freely w i t h i n t h e p e r i t h e c i u m e m b e d d e d i n muc i l age . H e n c e t h e gener ic 
n a m e Ceratocystis E l l . & H a l s t . is cons idered b y Mr . E . W . M a s o n a s t h e m o s t 
a c c e p t a b l e for species of t h e l a t t e r g r o u p a n d Ceratostomella Sacc . is r e t a i n e d for 
species of t h e fo rmer g r o u p . 

1. CBBATOCYSTis COEB0LESCENS (Miinch) B a k s h i i n Trans. Brit, mycol. Soc, 
3 3 , p . 114, 1950. 

S y n . Endoconidiophora coerulescens Mi inch (Miinch, 1907). 

Ophiostoma coerulescens (Miinch) Nannf . (Mehn a n d ISTannfeldt, 1934). 

T h i s species w a s first i so la ted f rom sp ruce i n G e r m a n y a n d descr ibed b y 
Mi inch (1907) u n d e r t h e n a m e of Endoconidiophora coerulescens. I t h a s been 
r eco rded f rom S w e d e n b y L a g e r b e r g , et al. (1928) f rom l iv ing b lazed sp ruce 
t r u n k s , a n d f rom p i n e a n d sp ruce t i m b e r s . I t h a d also b e e n r e p o r t e d f rom t h e 
U n i t e d S t a t e s b y D a v i d s o n (1935, 1944) a n d Ver ra l l (1939) a s one of t h e m o s t 
i m p o r t a n t fungi caus ing s t a i n of h a r d w o o d logs a n d l u m b e r i n t h e S o u t h . D a v i d 
son (1935) a lso i so la ted E. coerulescens f rom Pseudotsuga taxifolia. H i s i so la tes 
of t h e fungus f rom conifers were i d e n t i c a l w i t h t h o s e f rom h a r d w o o d s , i n mic ro
scopical a n d mac roscop i ca l c h a r a c t e r s , b u t t h e y differed f rom one o t h e r i n 
t h e s u b s t r a t u m a n d i n t h e f ac t t h a t t h e i so la tes from' conifers , l ike t h e E u r o 
p e a n E. coerulescens, h a d a n o d o u r of a m y l - a c e t a t e i n cu l t u r e , whi le t h o s e f rom 
h a r d w o o d s h a d a m u s t y odou r . T h e s e differences finally led D a v i d s o n (1944) 
t o ra i se t h e s t a t u s of h i s i so la tes f rom h a r d w o o d s t o a n e w species , Endoconidio
phora virescens. 



M y isola tes were o b t a i n e d a long w i t h C. piceae, f rom severa l spec imens of b l u e d 
p ine , col lected n e a r G a t e h o u s e of F l ee t , K i r k c u d b r i g h t s h i r e , S c o t l a n d . N o 
fruct i f icat ions were obse rved o n t h e v spec imens , a n d t h e c u l t u r e s w e r e o b t a i n e d 
b y a sep t i ca l ly t r an s f e r r i ng sl ivers of b lued w o o d i n t o a g a r . T h e c h a r a c t e r s of t h e 
fungus so o b t a i n e d ag ree w i t h t h o s e desc r ibed for E. coerulescens. T h e fol lowing 
a c c o u n t gives i t s l i fe-his tory i n c u l t u r e o n a g a r a n d o n w o o d , a n d s o m e o b s e r v a 
t i o n s on i t s b e h a v i o u r w h e n m o n o a s c o s p o r e a n d m o n o c o n i d i a l c u l t u r e s a r e m a t e d . 

Cultures on mdlt-agar. T h e fungus is fas t -g rowing , t h e r a d i a l g r o w t h be ing 
7 c m . in t e n d a y s a t 22° C. in t h e d a r k . T h e m y c e l i u m is a t first colourless b u t 
p i g m e n t a t i o n a p p e a r s i n t w o t o t h r e e d a y s . T h e m y c e l i u m is m o s t l y a p p r e s s e d 

TEXT-FIG. 1. Ceratocystis coerulescens: (a) germinatingascospore. x285 ; 
(b) endoconidiophore with endoconidia in chains. X 480; (c) ditto. X 875; 
(d) endoconidia. x 875; (e) top of peritheeial neck with crown of cilia, x 875; 
(/) ascospores. X1550; (g) penetration of a hypha through bordered pits in 

tracheid wall, x 285. 

t o t h e s u b s t r a t u m a n d p r o d u c e s finely b r a n c h e d , spa r se , r a d i a t i n g h y p h a e i n t h e 
a d v a n c i n g zone . S t r o n g o d o u r of p e a r - d r o p s deve lops i n y o u n g c u l t u r e s b u t d ies 
o u t w i t h age . 

I n t e n - d a y - o l d cu l tu re s t h e ae r ia l m y c e l i u m is spa r se ly d e v e l o p e d (PI. I , 
fig. 1) a n d is l igh t g rey . T h e p i g m e n t a t i o n , i n genera l , cons is t s of s h a d e s of 
A n d o v e r G r e e n ( R i d g w a y , 1912), S la te -Ol ive , L inco ln G r e e n , S t o r m G r e y t o 
Cas to r Grey . T h e m y c e l i u m be ing s c a n t y , a Pe t r i - d i sh c u l t u r e is m o r e or less 
t r a n s p a r e n t a n d t h e unde r su r f ace s of colonies h a v e t h e s a m e s h a d e s of co lour 
a s t h e ae r ia l m y c e l i u m . W i t h age , t h e g r e y s h a d e s of t h e ae r ia l m y c e l i u m d e e p e n 
t o D e e p Grey i sh Olive a n d D a r k Grey i sh Olive w i t h t h e ear l ier s h a d e s of g r e e n 
s t i l l pe r s i s t ing . 

Conid ia a r e p r o d u c e d e n d o g e n o u s l y w i t h i n con id iophores . T h e l a t t e r a r e 
t h i ck -wa l l ed (Text-figs. 16, c), 126 ju, l ong on t h e a v e r a g e , 6-6 p b r o a d a t base , 
a n d 4-8/x a t t o p ; t h e b a s e is 2 - 6 , u s u a l l y 3 -4 , s e p t a t e b y t r a n s v e r s e wal l s , b u t t h e 
t e r m i n a l p o r t i o n is c o n t i n u o u s . Conid ia collect a t t h e ap ices of con id iophores 
(PI . I , fig. 3) a n d t h e s e g ive a p o w d e r y a p p e a r a n c e t o cu l tu re s (PL I , fig. 2 ) ; t h e y 
(Text-f ig. Id) a r e th ick-wal l ed , e longa te , h y a l i n e , 6-6-33-0 X 2-5-6-0 ( ave rage 
1 2 - 3 x 4 - l ) / x . 



P e r i t h e c i a a p p e a r a b u n d a n t l y (PI . I , fig. 2 ) i n c u l t u r e s four t o five d a y s o ld 
a n d m a t u r e a f t e r e i g h t t o t e n d a y s . T h e y a r e b lack . T h e i r v e n t r a l d i a m e t e r a n d 
h e i g h t of t h e b u l b v a r y f rom 1 1 6 - 2 - 2 0 8 - 6 / ^ , a n d 1 4 0 - 2 3 8 / x , t h e a v e r a g e s be ing 
1 5 7 - 8 ft a n d 1 7 7 - 5 fx,, r e spec t ive ly . T h e b u l b of t h e p e r i t h e c i u m is covered w i t h 
long u n b r a n c h e d hairs_(Pl . I , fig. 4 ) ; t h e s e a r e b r o w n a t t h e b a s e a n d h y a l i n e a t 
t h e t i p ; t h e y a r e t h i ck -wa l l ed , c o n t i n u o u s or t r a n s v e r s e l y s e p t a t e , a n d m a y b e u p 
t o 3 3 6 / * long, 4 /x b r o a d a t ba se , a n d 3 - 5 / i a t t i p . T h e pe r i t hec i a l n e c k is b l a c k 
e x c e p t a t t h e t o p w h e r e i t s co lour fades t o l i gh t b r o w n a n d i t s apical- cells 
finally b e c o m e co lour less ; i t is 5 3 6 - 2 - 8 1 4 - 8 ( ave rage 6 5 6 - 7 ) / * long , 2 9 - 4 / * b r o a d 
a t t h e base , a n d 9-0/J. a t t h e t o p . W h e n m a t u r e , s o m e of t h e h y a l i n e t i p cells of 
t h e n e c k o p e n o u t t o fo rm a c r o w n of cilia, 7 - 1 1 i n n u m b e r (Text-f ig. l e ) ; t h e s e 
a r e t h in -wa l l ed , h y a l i n e , n o n - s e p t a t e , 8 - 3 - 2 5 - 0 ( ave rage 2 1 ) / i long , 2 - 0 / * b r o a d 
a t b a s e , a n d l-Oju. a t t i p . 

W h e n a p e r i t h e c i u m is r ipe , i t s ascospores collect a t t h e t o p of t h e neck , em
b e d d e d i n muc i l age , i n t h e fo rm of a wh i t e , sh in ing g l o b u l e : t h i s g lobu le t u r n s 
l i gh t ye l low w i t h age . T h e ascospores a r e h y a l i n e , e longa t e , t h in -wa l l ed , 1-
celled (Text-f ig. 1 / ) , 5 - 6 - 7 >< 1 - 6 - 1 - 8 ( ave rage 5 -8 x l -7 ) / n ; t h e y g e r m i n a t e u s u a l l y 
b y a s ingle g e r m - t u b e (Tex t - f ig . l a ) . W h e n , h o w e v e r , a r i pe p e r i t h e c i u m is 
p l a c e d i n a d r o p of w a t e r o n a s l ide, t h e spores a r e d i s cha rged i n t h e f o r m of a 
t e n d r i l ; t h i s t e n d r i l r e t a i n s i t s f o rm , s ince t h e muc i l age , i n w h i c h t h e spores a r e 
e m b e d d e d , is immisc ib le w i t h w a t e r . 

T h e h y p h a e , w h e n y o u n g , a r e t h in -wa l l ed , h y a l i n e w i t h h y a l i n e c o n t e n t s , 
3-7-7-Oju. b r o a d ; t h e i r wal l s , howeve r , soon t u r n g reen i sh -b rown , a n d finally, i n 
o ld cu l t u r e s , t h e h y p h a e b e c o m e b r o w n a n d th i ck -wa l l ed . 

T h e fungus p r o d u c e s n u m e r o u s d a r k b r o w n t o b l a c k sc lero t ia , (PI. I , fig. 3 ) 
o n t h e a v e r a g e , 8 0 / * i n d i a m e t e r . 

On wood. S ter i le p ieces of S c o t s p i n e (Pinus sylvestris) a n d N o r w a y sp ruce 
(Picea abies) we re successfully i n o c u l a t e d w i t h G. coerulescens. T h e fungus g rows 
r e a d i l y a n d p r o d u c e s a g rey i sh-green ae r i a l m y c e l i u m w i t h a b u n d a n t conid ia , 
pe r i thec ia , a n d sc lero t ia (PI. I , fig. 5 ) . B l u e s t a i n a p p e a r s i n t h r e e weeks , a n d is 
m o r e severe o n p ine t h a n o n sp ruce . W i t h i n t w o w e e k s a f te r t h e a p p e a r a n c e of 
t h e s t a i n t h e p ine b e c o m e s c o m p l e t e l y b lued . P e n e t r a t i o n of t h e fungus i n t o 
t h e w o o d is m o d e r a t e . H y p h a e a r e a b u n d a n t i n t h e p i t h - r a y s (PI. I , fig. 6 ) a n d 
s o m e t i m e s c o m p l e t e l y fill t h e ce l l -cav i t ies ; t h e y a r e d a r k b r o w n a n d 5 - 7 ju. b r o a d . 
T h e y of ten p a s s i n t o t h e t r a c h e i d s b u t a r e n o t so a b u n d a n t t h e r e . P e n e t r a t i o n 
b e t w e e n ad jo in ing t r a c h e i d s occurs t h r o u g h t h e b o r d e r e d p i t s (Text-fig. lgr). 

Homothallism. T h e fungus is h o m o t h a l l i c a n d , i n some single ascospore 
cu l tu re s , p r o d u c e s conidia , sc lero t ia , a n d pe r i t hec i a . N o t a l l such c u l t u r e s 
deve lop pe r i t hec i a t h o u g h t h e y p r o d u c e conid ia a n d sc lerot ia . 

I n a n e n d e a v o u r t o find o u t w h y some of t h e m o n o a s c o s p o r e cu l tu re s d i d n o t 
p r o d u c e pe r i thec i a , t h e y were m a t e d t o g e t h e r a n d a n i n t e r e s t i n g p h e n o m e n o n of 
m u t u a l ave r s ion b e t w e e n c u l t u r e s w a s seen. T h i s f e a t u r e w a s also obse rved 
w h e n m o n o a s c o s p o r e a n d m o n o e o n i d i a l cu l tu re s , w h i c h deve loped pe r i t hec i a , 
were m a t e d t o g e t h e r . T h e m a t i n g s were d i v i d e d i n t o t h e fol lowing c lasses : 

1. Monoascospore cu l tu re s o b t a i n e d f rom t h e s a m e p e r i t h e c i u m . 
3 . Monoascospo re c u l t u r e s o b t a i n e d f rom different pe r i thec ia . 
3 . Different m o n o e o n i d i a l cu l t u r e s . 
4 . P a i r i n g of t h e s a m e m o n o a s c o s p o r e cu l t u r e . 



5. P a i r i n g of t h e s a m e m o n o c o n i d i a l cu l t u r e s . 
6. P a i r i n g of a m o n o a s c o s p o r e a n d a m o n o c o n i d i a l c u l t u r e . 

I n a l l t h e series t h e cu l tu re s s h o w m u t u a l ave r s ion t o o n e a n o t h e r . I n t h e 
m u t u a l l y a v e r t i n g s t r a i n s t h e i r s u b m e r g e d m y c e l i a s t o p g r o w i n g t o w a r d s e a c h 
o t h e r a n d a n a r r o w reg ion b e t w e e n t h e m r e m a i n s c o m p a r a t i v e l y free f r o m 
h y p h a e (PI. I , fig. 7) . T h e aer ia l myce l i a , o n t h e o t h e r h a n d , m a y closely a p 
p r o a c h e a c h o the r , b u t n o fusion t a k e s p l ace . Th i s p h e n o m e n o n w a s o b s e r v e d 
o n m a l t - a g a r , p o t a t o - d e x t r o s e aga r , a n d o a t - a g a r , i r r e spec t ive of t h e d e p t h of 
t h e m e d i a , t h e d i s t a n c e a t w h i c h t h e inocu la were p l aced , a n d a g e of cu l t u r e s . 
T h e l ine of ave r s ion c a n n o t b e d u e t o a s t a l ing of t h e m e d i u m , s ince e a c h c u l t u r e , 
w h e n g r o w n a lone , deve lops wel l o n a l l of t h e m . I t m a y b e d u e t o t h e sec re t ion 
of s o m e t o x i n b y t h e a v e r t i n g myce l i a , a s s u g g e s t e d b y Cay ley (1923). T h i s 
t o x i n a p p e a r s t o b e sec re t ed f rom t h e y o u n g h y p h a l t i p s , a n d t h i s p r o b a b l y 
exp l a in s w h y ave r s ion t a k e s p lace e v e n w h e n pieces of m y c e l i a f rom t h e s a m e 
m o n o a s c o s p o r e a n d m o n o c o n i d i a l c u l t u r e s a r e m a t e d . T h i s m u t u a l a n t a g o n i s m 
c a n n o t b e d u e t o t h e o d o u r of p e a r - d r o p s i n t h e cu l t u r e s , s ince t h e l ine of ave r s ion 
pers i s t s i n old cu l tu re s af ter t h e o d o u r h a s d i s a p p e a r e d . 

T h i s pecu l i a r fo rm of a n t a g o n i s m b e t w e e n m o n o s p o r e m y c e l i a of t h e s a m e 
fungus w a s o b s e r v e d b y D o d g e (1920) i n Ascobolus magnificus, w h e n m o n o s p o r e 
s t r a i n s of t h e s a m e sex, c o m b i n e d t o g e t h e r , w o u l d n o t m e e t . H e o b s e r v e d t h a t , 
w h e n t w o s t r a i n s of oppos i t e s ex w e r e p l a t e d t o g e t h e r , t h e m y c e l i a m e t a t t h e 
cen t r e of t h e cu l tu re , w h e r e t h e r e a p p e a r e d t o be , for a br ief pe r iod , a s l igh t 
a n t a g o n i s m ; t h e n t h e h y p h a e f rom e i the r s ide g r e w freely ac ross t h e l ine of 
m e e t i n g a n d f o r m e d ascogonia a n d a n t h e r i d i a . Cay l ey (1923) o b s e r v e d t h e s a m e 
p h e n o m e n o n in Diaporthe perniciosa M a r c h a l . A s a r e su l t of h e r e x t e n s i v e 
i nves t i ga t i ons she conc luded t h a t , in t h a t fungus , ave r s ion occurs b e t w e e n 
m o n o m y c e l i a i so la ted f rom r e l a t e d h o s t p l a n t s , w h e t h e r of t h e s a m e v a r i e t y , 
o f different varieties, ' or of different species, b u t t h a t n o ave r s ion occu r s b e t w e e n 
m o n o m y c e l i a i so la ted f rom wide ly different h o s t s . S h e o b s e r v e d t h e p re sence 
o f a v e r t i n g s t r a i n s f rom different pe r i t hec i a o n t h e s a m e hos t , a n d t h i s s h e 
exp l a ined as d u e t o m u l t i p l e in fec t ion f rom t w o o r m o r e different sources . She 
f o u n d t h a t n o ave r s ion occu r red b e t w e e n m o n o a s c o s p o r e m y c e l i a f rom t h e s a m e 
p e r i t h e c i u m . 

I n t h e p r e s e n t i nves t i ga t i on ave r s ion w a s f o u n d b e t w e e n a l l poss ib le m a t i n g s . 
Since, however , t h e fungus w a s i so la ted o n l y f rom one h o s t a n d f rom o n e loca l i ty , 
i t wou ld b e i n t e r e s t i n g t o obse rve t h e p a i r i n g of m o n o a s c o s p o r e a n d m o n o 
conid ia l cu l tu r e s o b t a i n e d f rom different h o s t s col lec ted f rom w i d e l y s e p a r a t e d 
local i t ies . 

2. CERATOCYSTIS WILSONI Sp. nOV. 

Isolation. T h i s fungus w a s i so la ted , a long w i t h Ceratocystis longirostellata f rom 
felled logs of oak , Quercus sp . , col lected n e a r B la i rgowr ie , i n P e r t h s h i r e , Sco t 
l a n d . T h e pe r i t hec i a of b o t h species were g rowing a b u n d a n t l y o n t h e b a r e 
sur face of t h e wood . T h e pe r i t hec i a of C. wilsoni cou ld b e d i s t i ngu i shed f rom 
t h o s e of C. longirostellata b y t h e c o m p a r a t i v e l y l ong n e c k of t h e l a t t e r . T h e 
spore g lobu le a t t h e t o p of t h e pe r i t hec i a l neck , w h e n m a t u r e , is ye l low i n b o t h 
species, b u t is o v a l i n C. wilsoni a n d g lobu la r i n t h e o t h e r species . T h e r e w a s 
a b lack i sh -g rey s t a i n o n t h e surface of t h e wood , a n d t h i s s t a i n , as will b e s h o w n 



l a t e r , "was caused b y C. longirostellata. T h e fol lowing a c c o u n t g ives t h e life-
h i s t o r y of C. wilsoni i n cu l t u r e . 

Cultures on malt agar. T h e f u n g u s is fas t -growing , a n d m a k e s a r a d i a l g r o w t h 
of a b o u t 6 e m . i n t e n d a y s a t 22° C. i n t h e d a r k . Y o u n g cu l tu res e x h i b i t v a r i e d 
c h a r a c t e r s ; i n s o m e t h e ae r ia l m y c e l i u m is s c a n t y (PI . I I , fig. 8) , i n o t h e r s wel l 
deve loped . A s t r o n g o d o u r of p e a r - d r o p s deve lops i n y o u n g cu l tu res b u t f ades 
w i t h a g e a n d d ies o u t i n old cu l t u r e s . Co lo ra t ion deve lops i n a b o u t a w e e k : 
a r o u n d t h e i n o c u l u m , s h a d e s of C r e a m Buff ( R i d g w a y , 1912) a n d W a r m Buff, 
w h i c h l a t e r d e e p e n t o L i g h t O c h r a c e o u s S a l m o n a n d P a l e Ochraceous Buff a n d 

TEXT-FIG. 2. Ceratocystis wi lsoni: (a) germinating ascospores. x 6 5 ; 
(6) endoconidiophore on aerial mycelium, x 875, with (c) endoconidia. 
X 875. (d) endoconidiophore on substratum hyphae. x 875, with (e) en
doconidia. x 875; (/) top of perithecial neck with crown of cilia. x 4 8 0 ; 

(g) ascospores. x 1550. 

finally t o l i gh te r s h a d e s of A v e l l a n e o u s ; t o w a r d s t h e p e r i p h e r y of t h e cu l t u r e s , 
s h a d e s of W a r m Buff d e e p e n t o C i n n a m o n Buff. 

Conid ia a r e p r o d u c e d e n d o g e n o u s l y w i t h i n con id iophores w h i c h c a n b e d i s t in 
g u i s h e d i n t o t w o t y p e s , b a s e d o n t h e i r size, s h a p e , a n d m o d e of or ig in . Conid io
p h o r e s of t h e first t y p e ar ise f rom s u b s t r a t u m h y p h a e (Text-fig. 2d) a n d b e a r 
con id ia i n cha ins . T h e s e conid ia (Text-f ig. 2e) a r e th i ck -wa l l ed , o v a l o r cy l indr ic , 
w i t h h y a l i n e , g r a n u l a r c o n t e n t s , e a c h w i t h 1-4 vacuo le s , 7-3-13-7 X 3-5-8-9 
(average , 9 - 8 x 5 - 5 ) JM. Con id iophores of t h e second t y p e a p p e a r a b u n d a n t l y o n 
ae r ia l m y c e l i u m ; t h e y deve lop l a t e r a l l y f rom m a i n h y p h a e (Text-f ig. 26) a n d a r e 
c u t off f rom t h e l a t t e r b y a t r a n s v e r s e s e p t u m a t t h e b a s e ; occas ional ly a second 
s e p t u m m a y a p p e a r i n t h e u p p e r p o r t i o n . T h e y a r e t h in -wa l l ed w i t h bases 4-5ft 
a n d apices 2-0/u. b r o a d on a v e r a g e . T h e a p e x of t h e con id iophore , wh ich is closed 
w h e n y o u n g , opens a t m a t u r i t y t o l i be r a t e t h e endocon id i a w h i c h fall a w a y a s 
soon a s t h e y a r e d i scha rged . Conid ia a r e th in -wa l l ed , cy l indr ic , w i t h h y a l i n e , 
g r a n u l a r c o n t e n t s (Text-f ig. 2c), 4-3-15-5 X 1-2-5 ( ave rage 8 - 9 x 1 - 7 ) it. 



P e r i t h e c i a a p p e a r a b u n d a n t l y (PI. I I , figs. 8, 9) w h e n t h e c u l t u r e s a r e four t o 
five d a y s old a n d m a t u r e a b o u t a s imi la r t i m e l a t e r . W h e n y o u n g , t h e b a s e of 
t h e p e r i t h e c i u m is r o u n d a n d t r a n s p a r e n t (PI. I I , figs. 10, 11) a n d h a s a g reen ish 
t i n g e . T h e n e c k is a l so t r a n s p a r e n t , e x c e p t a t i t s ba se , w h e r e t h e colour is l i gh t 
b r o w n . A cha rac t e r i s t i c f e a t u r e of t h e p e r i t h e c i u m is t h e p r e s e n c e of a col lar a t 
t h e b a s e of t h e n e c k (PI. I I , fig. 12) w h i c h is l a id d o w n v e r y e a r l y i n t h e deve lop 
m e n t of t h e p e r i t h e c i u m b y a g r o u p of s m a l l t h i c k - w a l l e d cells a t t h e reg ion . 

As t h e p e r i t h e c i u m deve lops , i t s b u l b e longa te s a n d of ten bu lges t o o n e s ide 
a n d is s o m e t i m e s flattened. A t m a t u r i t y t h e p e r i t h e c i u m b e c o m e s d a r k b r o w n 
t o b l ack . I t s n e c k e i t he r g rows o u t s t r a i g h t f rom t h e p e r i t h e c i a l b u l b , o r m o r e 
u s u a l l y m a k e s a n ang le w i t h i t . T h e b u l b of t h e p e r i t h e c i u m is cove red w i t h 
v e n t r a l ha i r s , w h i c h a r e t h i ck -wa l l ed a n d d a r k b r o w n a t t h e base a n d t h in -
wal led a n d colourless a t t h e t i p , t h e y a r e 0 - 3 s e p t a t e b y t r a n s v e r s e wal l s , 65 p 
long , a n d 1-4'/* b r o a d o n a v e r a g e . I n a d d i t i o n t o t h e v e n t r a l ha i r s , s h o r t , conical , 
t h i ck -wa l l ed br is t les a r e p r e s e n t o n t h e ae r i a l p o r t i o n of t h e b u l b . T h e y a r e 
1 1 - 3 6 / i l o n g , 7 - 1 5 /u. t h i c k a t t h e ba se , t a p e r i n g a t t h e a p e x t o 1-6-2-6 ju.. T h e 
b r i s t l e s a r e a lso p r e s e n t o n t h e col lar of t h e n e c k (PI . I I , figs. 1 0 , 1 1 ) . T h e v e n t r a l 
d i a m e t e r a n d h e i g h t of t h e pe r i t hec i a l b u l b v a r y f rom 190-4-245 /x a n d 2 2 4 -
359-8fi , a v e r a g i n g 218-8 ju. a n d 316-7/x r e spec t ive ly . T h e pe r i t hec i a l b u l b g r a d u 
a l ly t a p e r s a t t h e t o p , so t h a t t h e collar s t a n d s o u t p r o m i n e n t l y . T h e d i a m e t e r 
of t h e coUar va r i e s f rom 9 4 - 1 1 3 (ave rage 100-7),*. T h e n e c k is 730-8-896-0 
( ave rage 760-3)/n long , 39-2-51-8 (ave rage 48-3) fx b r o a d a t ba se , a n d 14-0\x, b r o a d 
a t t h e t o p . W h e n m a t u r e , t h e h y a l i n e t i p cells of t h e n e c k o p e n o u t a n d s t a n d 
e rec t , g iv ing a f r ayed a p p e a r a n c e (PI. I I , fig. 1 2 ; Text- f ig . 2 / ) . T h e b r e a d t h of t h e 
c a n a l i n t h e n e c k va r i e s f rom 8-3-9-3/A. T h e n u m b e r of cilia a t t h e os t io le va r i e s 
f rom 2 - 1 4 ; t h e y a r e 1-celled, th in -wa l l ed , h y a l i n e , 34-40-7 ( ave rage 33-5)/A long , 
2 - 2 - 7 / i b r o a d a t ba se , 1-3-2 i i a t t h e a p e x . 

W h e n t h e p e r i t h e c i u m is r i p e t h e ascospores collect a t t h e os t io le e m b e d d e d 
i n m u c i l a g e ; t h i s spore m a s s is a t first g l o b u l a r a n d h y a l i n e , b u t soon b e c o m e s 
o v a l a n d yel low. Occas ional ly , t h e spores a r e d i s cha rged i n a t e n d r i l f rom 
pe r i t hec i a o n aga r , a n d a r e a l w a y s so d i scha rged w h e n a r i pe p e r i t h e c i u m is 
p l aced in w a t e r o n a s l ide. T h e ascospores a r e h y a l i n e , 1-celled, t h in -wa l l ed , 
a n d o v a l w i t h a b r i m (Text-f ig. 2g). T h e y m e a s u r e , w i t h b r i m , 6 - 0 - 7 - 6 x 3 - 3 - 8 
( ave rage 6-5 X 3-3) /x, a n d w i t h o u t b r i m 4-5-5-8 X 2-5-3-2 ( ave rage 5-1 X 
2-8) /4. G e r m i n a t i o n in w a t e r t a k e s p l ace u s u a l l y b y o n e g e r m - t u b e w h i c h 
emerges t h r o u g h t h e b r i m (Text-f ig. 2a). 

Sclero t ia d e v e l o p a b u n d a n t l y . T h e y a r e g lobu la r , d a r k b r o w n , a n d 80/A in 
d i a m e t e r on a v e r a g e . 

Y o u n g h y p h a e a r e th in -wa l l ed , h y a l i n e , w i t h s l igh t ly g r a n u l a r c o n t e n t s , a n d 
a b o u t 2 - 5 i i b r o a d . Older h y p h a e a r e th i ck -wa l l ed , b r o w n , w i t h h y a l i n e o r 
b r o w n i s h g r a n u l a r c o n t e n t s a n d u p t o 8 / i b r o a d . 

T h e fungus w a s u n a b l e t o infect s ter i le p ieces of Sco t s p i n e a n d N o r w a y 
sp ruce . 

Heterothallism. T h e fungus is he t e ro tha l l i c a n d a s ingle a scospore c u l t u r e 
p r o d u c e s o n l y conid ia a n d sclerot ia . P e r i t h e c i a d e v e l o p o n l y w h e n m y c e l i a of 
t w o oppos i t e s t r a i n s m e e t (PI. I I , figs. 13, 14). N u m e r o u s pa i r i ngs b e t w e e n e igh t 
m o n o a s c o s p o r e c u l t u r e s r evea led t h e p re sence of o n l y t w o s t r a i n s . 

T h e n e a r e s t r e l a t i ve of t h e fungus is Oeratostomella paradoxa D a d e ( D a d e , 



1928) f rom w h i c h C. wilsoni differs i n m a n y i m p o r t a n t c h a r a c t e r s s u c h a s i t s 
pe r i t hec i a l m e a s u r e m e n t s , a p p e n d a g e s a t t h e b a s e of t h e p e r i t h e c i u m , col lar a t 
t h e b a s e of t h e n e c k , a n d cilia a t t h e o s t io l e ; t h e smel l of p e a r - d r o p s i n c u l t u r e is 
c o m m o n t o b o t h species . T h e ascospore i n C. wilsoni possesses a b r i m w h i c h is 
a b s e n t i n C. paradoxa. 

Technical description 

M y c e l i u m fas t g rowing , w i t h ae r i a l m y c e l i u m a b u n d a n t i n s o m e cu l tu res , 
y o u n g h y p h a e colourless b e c o m i n g l i gh t b r o w n w i t h age , o d o u r l ike p e a r - d r o p s ; 
y o u n g h y p h a e h y a l i n e ; t h in -wa l l ed , 2-5 /* b r o a d , o ld h y p h a e b r o w n , th i ck -wa l l ed , 
u p t o 8/* b r o a d ; conid ia e n d o g e n o u s , of t w o k i n d s : (a) b o r n e i n cha ins w i t h i n 
con id iophores a r i s ing f rom s u b s t r a t u m m y c e l i u m , endocon id i a th i ck -wa l l ed , 
o v a l or cy l indr ic , h y a l i n e , v a c u o l a t e , 7-3-13-7 x 3-5-8-9 ( ave rage 9-8x5-5)/*, 
a n d (6) b o r n e w i t h i n con id iophores a r i s ing f rom aer ia l h y p h a e , con id iophores 
t h in -wa l l ed , 4-5/* b r o a d a t ba se , 2-0/* a t t o p , endocon id i a t h in -wa l l ed , cy l indr ica l , 
h y a l i n e , 4-3-15-5x1-2-5 ( ave rage 8-9 X1-7)/*; p e r i t hec i a a b u n d a n t , b u l b r o u n d 
w h e n y o u n g , e longa t e o n m a t u r i t y a n d b e c o m i n g c o m p r e s s e d ; v e n t r a l ha i r s of 
t w o k i n d s : (a) long , t h i ck -wa l l ed a n d b r o w n a t base , t h in -wa l l ed a n d colourless 
a t t i p , 65/x long , 1-4/A b r o a d o n a v e r a g e , a n d (b) br is t le- l ike , conical , t h i ck -
wal led , b r o w n , 11-36/* long , 7-15/* b r o a d a t ba se , 1-6-2-6/* a t t i p ; pe r i thec ia l 
b u l b , 190-4-245 ( ave rage 218-8) /* i n d i a m e t e r , 224-359-8 ( ave rage 316-7)/* i n 
h e i g h t ; n e c k w i t h a collar a t ba se , n e c k 730-8-896-0 ( ave rage 760-3)/* long , 39-2-
51-8 ( ave rage 48-3)/* b r o a d a t ba se , 14/* a t t o p ; cilia 2-14, fimbriate, 1-celled, 
t h in -wa l l ed , h y a l i n e , 34-40-7 ( ave rage 33-5)/* long , 2-2-7/* b r o a d a t base , 
1-3-2/* a t t i p ; ascospores h y a l i n e , ova l , 1-celled, w i t h a b r i m , 6-0-7-6x3-3-8 
( ave rage 6-5 X 3-3)/* w i t h b r i m ; sc lero t ia g lobu la r , b r o w n , 80/* i n d i a m e t e r . 

F u n g u s he t e ro tha l l i c . 
O n Quercus s p . Bla i rgowr ie , P e r t h s h i r e , Sco t l and . 

C e r a t o c y s t i s w i l s o n i B a k s h i , sp . n o v . 

Mycelium ce ler i ter crescens, u t ' a m y l - a c e t a t e ' o d o r a t u m , in j u v e n t u t e 
h y a l i n u m , i n m a t u r i t a t e b r u n n e s c e n s . Conidia e n d o g e n a , unice l lu lar ia , h y a l i n a , 
d i m o r p h i c a ; a l ia c r a s so - tun i ca t a , o v a t a , 7-3-13-7 x 3-5-8-9/*; a l ia t e n u i -
t u n i c a t a , cy l indr ica , 4-3-15-5x1-2-5/*. Perithecia copiosa, h i r s u t a , n ig ra , 
v e n t r e 190-4-245/* l a t o , 224-359-8/* a l t o ; ros te l lo bas i col lare e x h i b e n t e , 730-8-
8-96/* l ongo , 14-51-8/* l a t o : ost iol i filamentis 2-14, un ice l lu la r ibus , t e n u i -
t u n i c a t i s , hya l in i s , 30-40-7/* longis , 1-3-2-7/* l a t i s . Asci evan id i . Ascosporae 
h y a l i n a e , un ice l lu la res , ovo ideae , e t m i r e m a r g i n a t a e , 6-0-7-6x3-3-8/*. 
Sclerotia b r u n n e s c e n t i a , i g l o b o s a , 80/* l a t a . 

F u n g u s he t e ro tha l l i cus , in t r u n c i s Quercus sp . Bla i rgowr ie , P e r t h s h i r e , 
Sco t l and . 

3. CERATOCYSTIS LONGIROSTELIiATA Sp. nOV. 

T h e h a b i t a t of t h e fungus h a s a l r e a d y b e e n desc r ibed u n d e r C. wilsoni. T h e 
fol lowing a c c o u n t g ives t h e l i fe -h is tory of t h e fungus i n cu l tu r e . 

On malt-agar. T h e fungus is s low growing , a n d t h e r a d i a l g r o w t h is a b o u t 
1 -5 c m . i n t e n d a y s a t 22° C. i n t h e d a r k . I n t e n - d a y - o l d cu l tu re s , t h e m a t , i n 
genera l , is a p p r e s s e d a n d sodden , w i t h a n i n d i s t i n c t a n d s o d d e n a d v a n c i n g zone . 
Aer ia l m y c e l i u m is gene ra l ly a b u n d a n t i n t h e r e g i o n r o u n d t h e i n o c u l u m . S t r a n d s 



of h y p h a e , u p t o 4 m m . long, a p p e a r a t p laces , a n d t h e s e b e c o m e a b u n d a n t w i t h 
a g e (PI. I l l , fig. 15). T h e bases of t h e s e s t r a n d s of h y p h a e a r e a g g l u t i n a t e d a n d 
b lack , b u t t o w a r d s t h e t o p t h e y b r a n c h r e p e a t e d l y a n d t h e u l t i m a t e b r a n c h e s 
b e c o m e colourless . 

P i g m e n t a t i o n deve lops i n a b o u t a week . T h e co lour of t h e m y c e l i u m o n a g a r 
is B lack i sh Mouse G r e y ( R i d g w a y , 1912) w h i c h g r a d u a l l y pa l e s t o D a r k Mouse 
Grey , w i t h a green ish t i n g e i n some cu l tu re s t o w a r d s t h e p e r i p h e r y . W i t h age , 
t h e colour d e e p e n s t o B lack i sh G r e e n G r e y , D u s k y G r e e n G r e y , Cas to r G r e y , 
a n d D u s k y I v y Green . Colour of t h e m e d i u m o n t h e u n d e r s u r f a c e is D u s k y 

TEXT-PIG. 3. Ceratocystis longirostel lata: (a) germinating ascospores. 
X 285; (6) conidium borne terminally'on a hypha. x 875; (c) conidiophores 
bearing conidia on denticulate apices. X 875; (d) conidia on denticulate 
apices on ordinary hyphae. X 875; (e) conidia bearing secondary and 

tertiary conidia. x 875; (/) ascospores. x 1550. 

G r e e n G r e y t o D u l l Greenish B l a c k (2) f ad ing t o Cas to r G r e y a n d S t o r m Grey 
t o w a r d s t h e pe r iphe ry . 

Conid ia a r e b o r n e exogenous ly b n t h e ae r ia l m y c e l i u m . I n t h e ea r ly s t ages a 
c o n i d i u m is b o r n e s ingly a t t h e a p e x of a h y p h a (Text-f ig. 36). L a t e r , s h o r t , u n -
b r a n c h e d , 2-4 s e p t a t e h y p h a e ar i se l a t e r a l l y f rom t h e ae r i a l s t r a n d of m y c e l i u m 
(Text-f ig. 3c) a n d conid ia a r e b o r n e i n g r o u p s of 6-8 o n d e n t i c u l a t e ap ices a t t h e 
e n d s of t h e h y p h a e . T h e t e r m ' c o n i d i o p h o r e ' c a n b e loosely a p p l i e d t o t h e m . 
T h e y a r e 40-66ti long , 2-5/A b r o a d a t base , a n d 2-0/x a t a p e x . Conid ia a r e a lso 
b o r n e i n g r o u p s o n d e n t i c u l a t e ap ices on o r d i n a r y h y p h a e (Text-f ig . 3d). P r i m a r y 
conid ia m a y b e a r s e c o n d a r y a n d t e r t i a r y conid ia (Text-f ig. 3c, d, e). Conid ia a r e 
e l o n g a t e , 1-celled, h y a l i n e , 4-7-15-7 x 1-3-2-5 ( ave rage 8-3x2-0)ti. 

P e r i t h e c i a a p p e a r a b u n d a n t l y (PI. I l l , fig. 15) w h e n t h e c u l t u r e s a r e a b o u t 
s even d a y s old, a n d m a t u r e a f te r a s imi la r t i m e . T h e b u l b s of y o u n g p e r i t h e c i a 
a r e t r a n s p a r e n t , l i gh t b r o w n , a n d p s e u d o p a r e n c h y m a t o u s (PI. I l l , fig. 16). T h e 
l o n g i t u d i n a l h y p h a e compos ing t h e n e c k conve rge a t t h e t i p l e a v i n g a s m a l l 
ost iole (PI . I l l , fig. 16). W h e n m a t u r e , t h e b u l b of t h e p e r i t h e c i u m t u r n s b l a c k 
a n d is covered w i t h n u m e r o u s v e n t r a l h a i r s , w h i c h a r e t h i c k - w a l l e d a n d u s u a l l y 
u n b r a n c h e d 10-0-133-0/i long , 2-0-2-3p b r o a d ; t h e y a r e d a r k b r o w n a t t h e b a s e 
a n d colourless a t t h e t i p . T h e b u l b of t h e p e r i t h e c i u m is m o r e o r less g l o b u l a r ; 



t h e v e n t r a l d i a m e t e r a n d h e i g h t v a r y f rom 135-8-210-0 ( ave rage 178)/1 a n d 
123-2-203-0 ( ave rage 165-2)/A, r e spec t ive ly . T h e n e c k is 1405-2921 ( ave r age 
2126) LO long , 21-0-30-8 ( ave rage 25-6) /6 b r o a d a t t h e base , a n d 11-2-15-4 ( ave rage 
13-1)fj. a t t h e t o p . F r e q u e n t l y a p e r i t h e c i u m w i t h t w o n e c k s c a n b e seen i n 
cu l tu re s . 

W h e n m a t u r e t h e h y a l i n e t i p cells of t h e n e c k o p e n o u t t o fo rm t h e c r o w n of 
cilia (PI. I l l , fig. 17, 18). T h e n u m b e r of cilia a t t h e n e c k is v e r y l a rge a n d diffi
c u l t t o c o u n t , b u t t h e h i g h e s t n u m b e r r eco rded w a s 56 a n d t h e lowes t 34. Cilia 
a r e u n b r a n c h e d , t h in -wa l l ed , h y a l i n e , 5-7 s e p t a t e b y t r a n s v e r s e wal l s , 33-83 
( ave rage 63) it long , 2-3-2-7/t b r o a d a t t h e b a s e , t a p e r i n g t o a p o i n t a t t h e 
a p e x . 

A t m a t u r i t y t h e ascospores collect a t t h e ost iole i n t h e form of a g lobu la r , 
colourless d r o p w h i c h soon b e c o m e s m i l k - w h i t e a n d l a t e r t u r n s yel low. Asco
spores a r e h y a l i n e , 1-celled, k i d n e y s h a p e d , t h i n - w a l l e d (Text-fig. 3/), 4-3-5-2 X 
1-3-1-7 ( ave rage 4-7-X 1-5)/*. T h e y g e r m i n a t e w i t h m o r e t h a n one g e r m - t u b e 
(Text-f ig. 3a). 

H y p h a e , i n y o u n g cu l tu re s , a r e t h i n - w a l l e d w i t h h y a l i n e , g r a n u l a r c o n t e n t s , 
a n d a r e 1-9-3//. b r o a d . W i t h age , t h e y b e c o m e th i ck -wa l l ed a n d l i gh t b r o w n . 
H y p h a e w i t h c l a v a t e cells a r e p r e s e n t . 

On wood. T h e fungus r e a d i l y infects v a r i o u s species of conifers a n d successful 
i nocu l a t i ons were m a d e o n Sco t s p ine , N o r w a y sp ruce , a n d J a p a n e s e l a r c h (Larix 
Jcaempferi). Myce l i um is spa r se o n t h e surface of t h e w o o d b u t conid ia a n d pe r i 
t h e c i a d e v e l o p a b u n d a n t l y . T h e f u n g u s causes a b lack i sh -g rey d i sco lo ra t ion o n 
a l l t h e different species of wood . 

T h e fungus is h o m o t h a l l i c a n d a single aseospore p r o d u c e s conid ia a n d per i 
t h e c i a . 

C. longirostellata agrees closely w i t h Oeratostomella capillifera H e d g c o c k 
(Hedgcock , 1906), b u t t h e y differ i n c u l t u r a l c h a r a c t e r s a n d i n conid ia l a n d per i 
t h e c i a l m e a s u r e m e n t s . T h e n e c k i n t h e p r e s e n t species is m u c h longer a n d t h e 
n u m b e r of cilia a t t h e ost iole g r e a t e r t h a n i n C. capilliferum. T h e n a t u r a l h o s t s 
of t h e t w o fungi a lso differ. 

Technical description 

M y c e l i u m slow growing , a p p r e s s e d , w i t h long w e a k aer ia l s t r a n d s deve lop ing 
sporad ica l ly , a t first h y a l i n e , l a t e r t u r n i n g b l ack i sh g r e y w i t h a g reen i sh t i n g e ; 
y o u n g h y p h a e th in -wa l l ed , h y a l i n e , I-9-3/(. b r o a d , o lder h y p h a e th i ck -wa l l ed , 
b r o w n ; con id ia i n g r o u p s o n d e n t i c u l a t i o n s t h a t a r e f o r m e d o n t h e ap ices of 
h y p h a e o r con id iophores , t h e l a t t e r 40-66/t l ong , 2-5/i b r o a d a t ba se , 2/t a t t o p ; 
t h e pr imar j r conid ia e l o n g a t e , n a r r o w e d a t t h e e n d t o w h i c h t h e y a r e a t t a c h e d t o 
p ro jec t ions , b e a r s e c o n d a r y a n d t e r t i a r y c o n i d i a ; a l l conid ia 1-celled, t h i n -
wal led , h y a l i n e , 4-7-15-7 X1-3-2-5 ( ave rage 8-3 X 2-0)/t; pe r i t hec i a d e v e l o p 
a b u n d a n t l y , t h e b u l b w h e n y o u n g , t r a n s p a r e n t , l i gh t b r o w n , p s e u d o p a r e n c h y m a -
t o u s , b e c o m i n g b l a c k o n m a t u r i t y , h i r s u t e , v e n t r a l d i a m e t e r 135-8-210-0 ( ave rage 
178) / I , v e n t r a l h e i g h t 123-2-203-0 ( ave rage 165-2) /A ; n e c k h y a l i n e t o l i gh t b r o w n 
w h e n y o u n g , b l a c k w h e n m a t u r e , 1405-2921 ( ave rage 2126) /t long , 21-0-30-8 
( ave rage 25-6)/1 b r o a d a t ba se , 11-2-15-4 ( ave rage 13-1)/1 a t t o p , f r e q u e n t l y 
w i t h t w o n e c k s , ost iole w i t h 34-56 cilia, 63/A long , 2-3-2-7 /<. b r o a d a t ba se , 
t a p e r i n g t o a p o i n t a t t i p ; spore g lobule w h i t e a t first, ye l low w i t h age , asco-



spores h y a l i n e , 1-celled, t h in -wa l l ed , k i d n e y - s h a p e d , 4-3-5-2 X1 •3-1 -7 ( ave r age 
4-7x1-5)/*. 

F u n g u s h o m o t h a l l i c . 
O n Quercus s p . B la i rgowr ie , P e r t h s h i r e , S c o t l a n d . 

C e r a t o c y s t i s l o n g i r o s t e l l a t a B a k s h i , s p . n o v . 

Mycelium t a r d e crescens , i n j u v e n t u t e h y a l i n u m , i n m a t u r i t a t e a t r o c i n e r e u m . 
Conidiophora ap ice d e n t i c u l a t a . Conidia a d f o r m a m in .gene re Cephalosporio ve l 
i n gene re Cladosporio c o n s t r u c t a , e l onga t a , un ice l lu la r i a , h y a l i n a , 4-7-15-7 x 
1-3-2-5/x. Perithecia copiosa, i n j u v e n t u t e b r u n n e s c e n t i a , e x p s e u d o p a r e n c h y -
m a t e c o m p o s i t a , i n s e n e c t u t e n ig r a , h i r s u t a ; v e n t r e 135-8-210/* l a t o , 123-2-
203-0/* a l t o ; ros te l lo 1405-2921/* l ongo , 11-2-30-8/* l a t o ; ost iol i fflamentis 
34-56, s e p t a t i s , t e n u i t u n i c a t i s , hya l in i s , 33-83/* longis , b a s i 2-3-2-7/* l a t i s , ap i ce 
a c u t a t i s . Ascosporae h y a l i n a e , un ice l lu la res , t e n u i t u n i c a t a e , 4-3-5-2 x 1-3-1-7/t. 

F u n g u s h o m o t h a l l i c u s , i n t r u n c i s Quercus sp . Blairgowrie , ' P e r t h s h i r e , Scot 
l a n d . 

4. CEBATOCYSTIS GALEIEOBMIS Sp. nOV. 

Isolation. T h e fungus w a s i so la ted , a long w i t h Ceratocystis autographa B a k s h i 
(Baksh i , 19506), f rom t h e b a r k ofLarix kaempferi col lected i n t h e fores t a t B l a i r 
A t h o l l i n P e r t h s h i r e , S c o t l a n d : T h e s t a n d i n g t r e e s h a d b e e n ki l led o y e r a w i d e 
a r e a i n t h e fores t a n d w e r e in fes ted w i t h ba rk -bee t l e s , Hylurgops palliatus a n d 
Dryocoetes autographus, a n d t h e a m b r o s i a bee t l e , Trypodendron lineatum. 
Mycel ia , conidia , a n d pe r i t hec i a of C. galeiformis a n d C. autographa d e v e l o p e d 
u n d e r t h e loosened b a r k , especia l ly i n t h e in sec t gal ler ies . T h e d i s c h a r g e d spores 
f rom t h e p e r i t h e c i u m , i n C. galeiformis, w e r e he ld a t t h e t o p of t h e n e c k i n t h e 
fo rm of a t e n d r i l (PI. I l l , fig. 21). I n m a k i n g c u l t u r e s o f t h e fungus , a sep t i c 
r e m o v a l of t h e spore t e n d r i l t o a g a r w a s n o t rel ied u p o n , s ince t h e m u c i l a g e , i n 
w h i c h t h e spores were e m b e d d e d , w a s l iab le t o b e c o n t a m i n a t e d . I n s u c h cases 
t h e pe r i thec ia l b u l b w a s b r o k e n o p e n b y m e a n s of a s ter i le need le a n d t h e con
t a i n e d spores se rved a s t h e i n o c u l u m for p o l y s p o r o u s cu l t u r e s . T h e fol lowing 
a c c o u n t g ives t h e l i fe-his tory of t h e f u n g u s i n c u l t u r e . 

On malt agar. T h e fungus is s low growing , a n d t h e r a d i a l g r o w t h is a b o u t 
1-3 cm. i n t e n d a y s a t 22° C. i n t h e d a r k . T h e m a t is a p p r e s s e d (PI. I l l , fig. 19) 
a n d p r e s e n t s a y e a s t y a p p e a r a n c e . Y o u n g colonies a r e colourless b u t p i g m e n t a 
t i o n a p p e a r s in a b o u t t e n d a y s a n d cons is t s of s h a d e s of V e t i v e r G r e e n (Ridg-
w a y , 1912) i n genera l . T h e ae r i a l m y c e l i u m a s s u m e s a g r e y colour . W i t h age , 
v a r i o u s s h a d e s of C h a e t u r a B lack , N a t a l B r o w n , D e e p Olive , G r e y , a n d S l a t e 
Ol ive a p p e a r . . • 

Conid ia m a y b e b o r n e o n o r d i n a r y m y c e l i u m o r o n spec ia l con id iophores of 
t h e Leptographium a n d Graphium t y p e s . I n e a r l y s t ages conid ia a r e b o r n e i n 
h e a d s u s u a l l y a t t h e e n d of h y p h a (Text-f ig. 46) o r a col lec t ion of h y p h a e (Tex t -
fig. 4c). T h e s e conid ia a r e 1-celled, o v a l (Text-f ig. 4d), h y a l i n e , 2-2-3-1x1-5-2 
( ave rage 2-7x1-7)/*. 

I n l a t e r s tages t h e conid ia a r e fo rmed o n con id iophores , w h e r e t h e m a i n h y p h a l 
b r a n c h is pen ic i l l a ted (Text-f ig. 4e). T h e cells of t h e h y p h a e a t t h e b a s e of t h i s 
c o m p l e x b r a n c h s y s t e m a r e d a r k b r o w n , b u t t h e u l t i m a t e b r a n c h e s a r e h y a l i n e . 
E a c h of t h e u l t i m a t e b r a n c h e s cu t s off a c o n i d i u m a t t h e a p e x . T h e con id ia a r e 
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col lected i n a d r o p of s t i c k y muc i l age , w h i c h r e m a i n s m i l k w h i t e for a long t i m e 

b u t g r a d u a l l y b e c o m e l igh t b r o w n a n d finally d a r k b r o w n w i t h age . I n e x t r e m e 

cases t h e i n d i v i d u a l b r a n c h e s of Leptographium m a y b e c o m e loosely u n i t e d t o 

fo rm a c o m p o u n d fascicle, a n d t h i s is t h e Graphium s t a g e of t h e fungus (PI . I l l , 

fig. 20). Conid ia f rom t h e Leptographium a n d Graphium h e a d s a r e l^celled, 

h y a l i n e , e l onga t e (Text-f ig. 4/), 4-5-2 X1-9-2-2 ( ave rage 4-65x2-0)/*. 

P e r i t h e c i a d e v e l o p r a r e l y in cu l tu re s . T h e b u l b of t h e p e r i t h e c i u m is globose , 

b l a c k , a n d is covered w i t h th i ck -wa l l ed , u n b r a n c h e d v e n t r a l ha i r s (Text-f ig. 4g), 

TEXT-FIG. 4 . Ceratocystis gale i formis: (a) germinating ascospores. x 3 3 0 ; 
(6) conidia of Cephalosporium form a t the end of hyphae. X 65; (o) do., but borne 
a t the end of a collection of hyphae. X 65; (d) conidia from Cephalosporiumhead. 
X 285; (e) conidiophore of Leptographium form. X 65; (/) with conidia. X 285; 
(g) perithecium from culture. X 65; (ft) top of perithecial neck, x 285; (i) asco

spores. X 875; (j) a spore tendril, x 875. 

b r o w n a t ba se , colourless a t t i p , a n d 2-2-5 //. b r o a d . T h e v e n t r a l d i a m e t e r a n d 

h e i g h t v a r y f rom 182-271-6 ( ave rage 221-8) //, a n d 182-273 ( ave rage 218) //, respec

t i ve ly . T h e n e c k is b l ack , 539-700 ( ave rage 638) //. long , 39-2-60-2 ( ave rage 48-6)//. 
b r o a d a t t h e base , a n d 15-4-28-0 ( ave rage 24-5)//. b r o a d a t t h e t o p . T h e ost iole 

l a c k s a c r o w n of cilia (Text-fig. 4¾). 

W h e n t h e p e r i t h e c i u m is m a t u r e , t h e ascospores collect a t t h e ost iole i n t h e 

fo rm of a t end r i l , m i lk -wh i t e i n colour. T h e ascospores a r e h y a l i n e , 1-celled, 

t h in -wa l l ed , b e a n - s h a p e d , a n d possess a b r i m (Text-f ig. 4d). T h e y m e a s u r e 

4-5-3 X 2-1-3 ( ave rage 4-6 X 2-5)//, w i t h b r i m a n d 3-2-4-2 X1-7-2-1 ( ave rage 3-6 x 
1-9)// w i t h o u t b r i m . T h e spore g e r m i n a t e s b y m o r e t h a n one g e r m - t u b e (Tex t -

fig. 4a). 

W h e n a m a t u r e p e r i t h e c i u m is p l aced in a d r o p of w a t e r o n a sl ide, t h e asco

spores a r e l i b e r a t e d i n t h e fo rm of a t e n d r i l e m b e d d e d i n muc i l age (PI. I l l , 

fig. 22; Text-f ig . 4j). 

Y o u n g h y p h a e a r e th in -wa l l ed , h y a l i n e , s e p t a t e , 1-3-2-1//. b r o a d . W i t h age 

t h e y b e c o m e th ick-wal l ed , 2-5-3//. b r o a d , a n d the i r co lour d e p e n d s u p o n t h e 



colour of t h e m a t . I n green a r e a s t h e h y p h a e h a v e b r o w n i s h - g r e e n wal l s w i t h 
g reen ish c o n t e n t s ; i n b r o w n p o r t i o n s t h e y a r e l i gh t b r o w n t o d a r k b r o w n w i t h 
b r o w n c o n t e n t s . 

On wood. Artif icial i nocu la t ions o n w o o d s h o w t h a t t h e fungus deve lops 
r e a d i l y o n Sco t s p i n e , sp ruce , a n d la rch . T h e m y c e l i u m is s p a r s e o n t h e w o o d 
a n d b e a r s a l l t h e conid ia l s t ages a s desc r ibed o n aga r . T h e fungus p r o d u c e s a 
g rey i sh b l u e d i sco lora t ion , w h i c h is severe o n S c o t s p ine b u t m i l d o n s p r u c e 
a n d v e r y feeble o r n o n e a t al l o n l a rch . 

Homothallism. T h e fungus is h o m o t h a l l i c a n d a s ingle ascospore c u l t u r e p r o 
d u c e s con id ia a n d pe r i thec ia . 

T h e fungus is r e l a t e d t o Ceratostomella ips R u m . ( R u m b o l d , 1931) b u t differs 
f rom i t i n c u l t u r a l c h a r a c t e r s a n d conidia l m e a s u r e m e n t s . T h e ascospores a r e 
b e a n s h a p e d w i t h a b r i m in t h e p r e s e n t species, whi le i n C. ips t h e y a r e q u a d 
r a n g u l a r - p r i s m s h a p e d w i t h flanges. T h e m e a s u r e m e n t s of t h e spores in t h e t w o 
species a lso differ. 

Technical description 

Myce l ium slow growing , appressed , w i t h ae r ia l m y c e l i u m a t t h e i n o c u l u m ; 
y o u n g colonies w h i t e , c h a n g i n g t o v a r i o u s s h a d e d of green , b r o w n , a n d b l a c k 
w i t h a g e ; y o u n g h y p h a e th in -wa l l ed , h y a l i n e , 1-3-2-1 /* b r o a d , o ld h y p h a e t h i c k -
wal led , b r o w n , o r b rowni sh -g reen , u p t o 5-3 /* b r o a d ; con id ia l s t a t e s of t h e Cephalo-
sporium, Leptographium, or Grdphium t y p e s , con id ia i n Cephalosporium h e a d s 
1-celled, ova l , h y a l i n e , 2-2-3-1x1-5-2 ( ave rage 2-7x 1-7)/*, con id ia on Lepto
graphium a n d Graphium con id iophores 1-celled, h y a l i n e , e l o n g a t e , 4-5-2x1-9-
2-2 ( ave rage 4-6 X 2) it; pe r i t hec i a r a r e , b r o w n t o b l ack , g lobose , h i r s u t e , v e n t r a l 
d i a m e t e r 182-273 ( ave rage 221-8)/*, v e n t r a l , h e i g h t 182-273 ( ave r age 218)-/*; 
n e c k b lack , 539-700 ( ave rage 638)/* long, 39-2-60-2 ( ave r age 48-6)/* b r o a d a t t h e 
base , 15-4-28 ( ave rage 24-5) /* b r o a d a t t h e t o p ; ost iole w i t h o u t c i l i a ; a scospores 
h y a l i n e , 1-celled, t h in -wa l l ed , b e a n s h a p e d , w i t h a b r i m , 4-5-3x2-1-3 ( ave r age 
4-6x2-5)/* w i t h b r i m , 3-2-4-2x 1-7-2-1 ( ave rage 3-6X 1-9)/* w i t h o u t b r i m , spo re 
d i scha rge i n t h e fo rm of a t end r i l . 

F u n g u s h o m o t h a l l i c . 
O n Larix kaempferi, u n d e r b a r k , a s soc ia ted w i t h t h e b a r k bee t l e s , Hylurgops 

palliatus a n d Dryocoetes autographus. B l a i r Atho l l , P e r t h s h i r e , S c o t l a n d . 

C e r a t o c y s t i s g a l e i f o r m i s B a k s h i , sp . n o v . 

Mycelium t a r d e crescens, a p p r e s s u m , i n j u v e n t u t e h y a l i n u m , i n m a t u r i t a t e 
b r u n n e s c e n s ve l n i g r u m . Conidia un ice l lu lar ia , t e n u i - t u n i c a t a , h y a l i n a , a d 
f o r m a m in genere Ceplialosporio 2-2-3-1X1-5-2 it, ve l a d f o r m a n i n gene re 
Leptographio (vel e t i a m i n genere, Graphio), e l onga t a , 4-5-2 X1-9-2-2/*. Peri
thecia p a u c a , b r u n n e s c e n t i a a u t n ig r a , g lobosa , h i r s u t a , 182-273it l a t a ; ros te l lo 
539-700/t longo, 15-4-60-2/* l a t o ; ost iol i filamentis m u l t i s . Asci evan id i . Asco
sporae h y a h n a e , unice l lu lares , fab i formes sed p e c u l i a r i t e r m a r g i n a t a e , 4-5-3 X 
2-1-3-0/*. 

F u n g u s h o m o t h a l l i c u s . I n t r u n c i s , Laricis kaempferi ( assoc ia ted w i t h b a r k 
bee t les Hylurgops palliatus a n d Dryocoetes autographus, B la i r A tho l l , P e r t h s h i r e , 
S c o t l a n d . 



Discussion 

Species of t h e genus Oeratostomella h a v e gene ra l l y b e e n r e g a r d e d as a n i m p o r 
t a n t g r o u p a m o n g t h e b lue ing fungi . I n B r i t a i n , b lue ing of coniferous t i m b e r h a s 
gene ra l ly b e e n recognized a s caused b y Oeratostomella pini, w h i c h is a n i m p o r t a n t 
b lue ing a g e n t o n conifers i n t h e C o n t i n e n t . Refe rences t o w o r k s o n t h i s fungus i n 
B r i t a i n (see B i s b y a n d Mason , 1940) s h o w t h a t t h e a u t h o r s a t t r i b u t e d t h e b l u e 
s t a i n t o O. pini w i t h o u t s y s t e m a t i c a l l y iden t i fy ing t h e causa l o r g a n i s m . Mac -
Ca l lum (1922) s t a t e d t h a t she f o u n d C. pini a n d O. piceae v e r y c o m m o n l y i n 
a n d a r o u n d E d i n b u r g h a n d t h o u g h t t h a t t h e y occur a l l ove r S c o t l a n d . S h e 
desc r ibed C. piceae w h i c h she i so la ted f rom a b l u e d t r u n k of Pinus sylvestris, b u t 
i n h e r a c c o u n t n o desc r ip t ion of O. pini a p p e a r s , a n d she d id n o t s t a t e w h e t h e r 
she i so la ted t h e fungus i n cu l t u r e . N e c k s of p e r i t h e c i a i n Ceratocystis a r e v e r y 
b r i t t l e so t h a t i t . is p r o b a b l e t h a t s o m e of t h e pe r i t hec i a l necks of Oeratostomella 
piceae b r o k e a w a y a n d M a c C a l l u m m i g h t h a v e m i s t a k e n t h e s e a p p a r e n t l y shor t -
n e c k e d pe r i t hec i a for t h o s e of C. pini, wh ich rea l ly h a v e s h o r t n e c k s . I n h i s 
a c c o u n t of t h e success ional d iseases of Sco t s p i n e , Wi l son (1928) s t a t e d t h a t t h e 
p l a n t , i n l a t e r s t ages , w a s a t t a c k e d b y C. pini. T h e fungus was o b t a i n e d i n c u l t u r e 
a n d p r o d u c e d conid ia of t h e Cladosporium t y p e . N o pe r i t hec i a d e v e l o p e d a n d t h e 
f u n g u s w a s ident i f ied a s Ceratosporella pini. I f t h e fungus refer red t o h a d b e e n 
C. pini, i t is i n t e r e s t i n g t o n o t e t h a t i t d i d n o t p r o d u c e pe r i t hec i a in c u l t u r e , 
s ince pe r i t hec i a d e v e l o p e d a b u n d a n t l y i n cu l tu re s of Mi inch (1907) a n d L a g e r -
be rg e t a l (1928). T h e Cladosporium t y p e of conid ia is , howeve r , a cha rac t e r i s t i c 
of t h e genus Oeratostomella a u c t . , a n d hence t h e iden t i f ica t ion of t h e species a s 
C. pini, o n conidia l f ruct i f icat ions only , w a s n o t conf i rma to ry . Wi l son ear l ier 
(1922), B r o o k s (1928) a n d M u s k e t t , C a r r o t h e r s , a n d Ca i rns (1932) m a d e pas s ing 
references of C. pini c aus ing b lue ing of p ine , ' b u t i n n o case w a s t h e fungus 
b r o u g h t i n t o c u l t u r e a n d ident if ied. T h e s e a r e al l t h e ava i l ab l e r eco rds of O. pini 
i n B r i t a i n , a n d j u d g i n g from ev idence g iven a b o v e , i t a p p e a r s t h a t t h e fungus , 
if i t ex i s t s i n B r i t a i n , h a s n o t y e t b e e n co r rec t ly ident i f ied. 

I n t h e p r e s e n t w o r k as wel l as i n a n ear l ier one (Baksh i , 1950a) , t h e a u t h o r h a s 
s h o w n t h a t Leptographium lundbergii a n d Ceratocystis coerulescens, b o t h n e w 
r eco rds i n B r i t a i n , a r e s t r o n g b lue ing a g e n t s o n conifers. L. lundbergii is a 
s t r o n g e r b lue ing a g e n t t h a n C. coerulescens. T h e fo rmer p e n e t r a t e s w o o d q u i c k l y 
a n d w o o d is comple t e ly b l u e d i n a s h o r t t i m e . C. galeiformis a n d O. piceae a r e 
m i l d b lue ing a g e n t s . 0 . longirostellata, i so la ted f rom oak , h a s been f o u n d t o infec t 
conifers w h e r e i t p r o d u c e d a pe rcep t ib l e b l ack i sh g r e y d i sco lora t ion . 

Summary 

P o u r species of Ceratocystis a r e desc r ibed i n t h i s p a p e r , of wh ich t h r e e a r e 
p r o p o s e d a s n e w species a n d t h e f o u r t h is r e c o r d e d for B r i t a i n for t h e first t i m e . 
T h e gener ic n a m e Ceratocystis h a s b e e n a d o p t e d a s a n ear l ier s y n o n y m of 
Endoconidiophora. T h e l ife-histories of t h e fungi a r e desc r ibed o n a g a r a n d o n 
wood . 

T h e p h e n o m e n o n of m u t u a l ave r s ion b e t w e e n m o n o a s c o s p o r e a n d m o n o 
conid ia l myce l i a i n C. coerulescens h a s b e e n obse rved . T h i s fungus a s well a s 
C. longirostellata a n d C. galeiformis h a v e been f o u n d t o b e h o m o t h a l l i c . C. wilsoni 
is a he t e ro tha l l i c species . T h e ro le of O. pini in t h e b lue ing of conifers in B r i t a i n 



is cons idered a s d o u b t f u l . O n t h e o t h e r h a n d , Leptographium lundbergii i so l a t ed 
f r o m b l u e d p ine -boa rds a s wel l a s f rom a m b r o s i a bee t l e gal ler ies h a s b e e n f o u n d 
t o b e a severe b lue ing a g e n t . C. coerulescens is a m o d e r a t e l y s t r o n g a n d G. piceae 
a n d C. galeiformis a r e m i l d b lue ing a g e n t s . C. longirostellata p r o d u c e s a b l ack i sh 
g r e y d i sco lo ra t ion o n wood . 

T h e a u t h o r is g ra te fu l t o D r . Ma lco lm W i l s o n u n d e r whose g u i d a n c e t h e w o r k 
w a s ca r r i ed o u t i n E d i n b u r g h . H i s s incere t h a n k s a r e d u e t o Professor Sir W . W . 
S m i t h for t h e L a t i n d iagnos i s of t h e n e w species a n d t o Mr . E . W . M a s o n for 
sugges t i ng t h e gener ic n a m e Ceratocystis a s t h e a p p r o p r i a t e o n e t o u s e a n d for 
a d v i c e o n i t s n o m e n c l a t u r e . Al l t h e c u l t u r e s desc r ibed i n t h i s p a p e r h a v e b e e n 
d e p o s i t e d a t t h e C o m m o n w e a l t h Mycologica l I n s t i t u t e , K e w ; F o r e s t P r o d u c t s 
R e s e a r c h L a b o r a t o r y , ' P r i n c e s R i s b o r o u g h ; a n d B o t a n y D e p a r t m e n t , E d i n b u r g h 
U n i v e r s i t y . 
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P L A T E I 

Ceratocystis coerulescens (Miinch) B a k s h i 
FIG. 1. 1 5 d a y s old c u l t u r e on aga r , ( reduced. ) 

FIG. 2 . D o . en l a rged , showing pe r i t hec i a . ( X 3.) 
FIG. 3 . D o . , showing sc lerot ia a n d endocon id iophores w i t h l i b e r a t e d 

endocon id ia a t t he i r ap ices . ( X 80. ) 
FIG. 4 . A m a t u r e p e r i t h e c i u m in w a t e r , w i t h spore t end r i l . ( X 78. ) 
FIG. 5 . Cu l tu re on Scots p ine , 2 m o n t h s old. W h i t e spore globules on 

t o p of pe r i thec ia l n e c k s can b e seen. ( X 3.) 
FIG. 6. L o n g i t u d i n a l r a d i a l sec t ion of Scots p i n e i nocu l a t ed w i t h 

O. coerulescens, showing h y p h a e in t h e r a y s . ( X 115 . ) 
FIG. 7. P a i r i n g of different m o n o a s c o s p o r e cu l tu r e s f rom different 

pe r i t hec i a showing m u t u a l ave r s ion . 





P L A T E I I 

Ceratocystis wilsoni s p . n o v . 

FIG. 8. 3 weeks old c u l t u r e on agar , ( reduced.) 
FIG. 9. D o . en la rged , showing pe r i thec i a a n d spore globules a t 

ost ioles. ( X 4.) 
FIG. 10. Y o u n g p e r i t h e c i u m . N o t e br is t les which a re on t h e u p p e r 

surface n o t in c o n t a c t w i t h aga r . ( X 124 . ) 
FIG. 1 1 . D o . T h e lower surface of p e r i t h e c i u m is focused. Br i s t les 

a r e o u t of focus. ( X 124.) 
FIG. 12 . A m a t u r e p e r i t h e c i u m . N o t e t h e collar a t t h e base of t h e 

neck . ( X 5 8 . ) 
FIG. 13 . P a i r i n g of t w o monoascospo re cu l tu r e s of different s t r a i n s . 

P e r i t h e c i a fo rmed a t l ine of un ion . 
FIG. 14. D o . , t h e line of u n i o n magnif ied . ( X 3.) 





P L A T E I I I 

Ceratocystis longirostellata s p . n o v . (f igs. 15-18) a n d Cerato
cystis galeiformis s p . n o v . (f igs . 19-22) 

FIG . 15. 1 m o n t h old cu l tu re on agar , ( reduced.) 
FIG . 16. A y o u n g p e r i t h e c i u m . N o t e t h e ost iole. ( X 2 2 0 . ) 
FIG . 17. A m a t u r e p e r i t h e c i u m . ( x 4 8 . ) 
FIG . 18. T o p of pe r i thec ia l n e c k showing c r o w n of cilia. ( X 360.) 
FIG . 19. 3 weeks old c u l t u r e on agar , ( reduced. ) 
FIG. 2 0 . D o . magnif ied , showing con id iophores of Leptographium a n d 

Graphium fo rms . ( x l 2 . ) 
FIG . 2 1 . Pe r i t hec i a l n e c k showing spore t end r i l a t t h e ost iole. Pe r i 

thec ia l base h i d d e n in w o o d frass. P h o t o g r a p h e d u n d e r b a r k . 
( X 4 5 . ) 

FIG. 2 2 . A m a t u r e p e r i t h e c i u m f rom b a r k in w a t e r w i t h spore t end r i l . 
( X 1 1 0 . ) 




