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PHOMOPSIS ELAEAGNI ON RUSSIAN OLIVE 
(ELAEAGNUS ANGUSTIFOLIA) IN CANADA' 

Ruth Horner Arnold 2end A.E. Straby3 

Abstract 
i 

'The occurrence and d i s t r i b u t i o n  of Phomopsis e l aeaqn i ,  t h e  causa l  
fungus of a canker and dieback of Russian o l i v e  (Elaeaqnus a n q u s t i f o l i a ) ,  
i s  repor ted  f o r  t h e  f i r s t  t ime i n  Canada. I n  Canada it has been found only 
i n  n u r s e r i e s  on s eed l ings  imported from Furope, and not  i n  ornamental 
p l an t i ngs  a s  i n  t h e  United S t a t e s  where it causes a s e r i o u s  d isease .  A 
desc r ip t i on  of t h e  fungus and symptoms of t h e  d i s ea se  a r e  given.  

This  fungus s p e c i e s  was described by 
C a r t e r  and Sacamano (1967) a s  Fusicoccum 
e l aeaqn i ,  t h e  causa l  agent  of a severe  canker 
and dieback of Russian o l i v e  (Elaeaqnus 
a n q u s t i f o l i a  L.) i n  Missouri.  I n  a 
subsequent note ,  Ca r t e r  and Dodd (1969) 
repor ted  t h e  d iscovery  and d i s t r i b u t i o n  of 
t h i s  d i s e a s e  i n  I l l i n o i s .  I n  Canada, a 
canker and dieback of Russian o l i v e  s eed l ings  
imported from Europe i n  1968 was de tec ted  by 
i n s p e c t o r s  of t h e  P l a n t  Pro tec t ion  Division,  
Agr i cu l t u r e  Canada, and was found to  be 
a s soc i a t ed  c o n s i s t e n t l y  with E. e laeaqni .  
This  d i s ea se  was found aga in  i n  1969, 1970, 
and 1973 dur ing  surveys of commercial 
n u r s e r i e s  c a r r i e d  ou t  by t h e  P l an t  P ro t ec t i on  
Division.  D r .  Ca r t e r  confirmed t h e  
i d e n t i f i c a t i o n  of t h e  fungus and s e n t  us  p a r t  
o f  t h e  t ype  c o l l e c t i o n  of 9 .  e l aeaqn i  (ILLS 
34453) f o r  s tudy,  along with c u l t u r e s  made 
from it. S ing l e  c o n i d i a l  c u l t u r e s  made from 
conid ia  t h a t  formed i n  t h i s  type  c u l t u r e  were 
grown on 2 %  po ta to  dext rose  agar  (PDA).  
Typical  Phomopsis pycn id i a l  s t romata  t h a t  
conta ined  both t h e  alpha- conidia previous ly  
descr ibed  by C a r t e r  and Sacamano, and be ta-  
con id i a ,  along with conid ia  i n t e rmed ia t e  i n  
shape and s i z e  between t h e s e  t w o  t y p e s  were 
formed i n  t h e s e  c u l t u r e s  wi th in  17 days a t  
room tempera tures  t h a t  f l u c t u a t e d  between 2 4  
and 30 C,  or wi th in  3 weeks when room 
tempera tures  f l u c t u a t e d  between 20  and 2 4  C .  
Accordingly, t h i s  spec i e s  was redescr ibed  a s  
Phomopsis e l aeaqn i  (Ca r t e r  and Sacamano) R. 
H. Arnold and Ca r t e r  (Mycologia 1974, i n  
p r e s s ) .  A r e p o r t  of a Phomopsis dieback of 
Russian o l i v e  i n  Ohio by White and E l l e t t  
(1972) proved t o  involve  t h e  same fungus when 
c u l t u r e s  obta ined  from these  au tho r s  were 
grown and examined. 

I n  Canada t h e  d i s ea se  has  n o t  been 
repor ted  from ornamental p l an t i ngs  of Russian 
o l i v e .  A l l  confirmed r e p o r t s  of t h e  
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occurrence of  2. e l aeaqn i  (Table 1) have been 
on imported s eed l ings  i n  n u r s e r i e s ,  where t h e  
d i s e a s e  was o f t e n  a s soc i a t ed  with mechanical 
i n ju ry .  These specimens have been depos i ted  
i n  t h e  Nat iona l  Mycological Herbarium. I n  
t h e  n u r s e r i e s  t h e  d i s e a s e  occurred only  on 
s eed l ings  imported from Europe and n o t  on 
nursery  s tock  grown from seed o r  on s tock  
propagated w i th in  t h e  nursery  from t r e e s  
o r i g i n a l l y  grown from seed.  I n  one c a s e  t h e  
fungus was found on s eed l ings  a t  t h e  t ime of 
t h e i r  i n s p e t t i o n  on impor t  from Europe; i n  
sane  shipments s eed l ings  t h a t  appeared 
d isease- free  a t  t h e  t ime of impor ta t ion  were 
found t o  be i n f e c t e d  t h e  fol lowing year  
(Table 1 ) .  This  i s  q u i t e  a d i f f e r e n t  
s i t u a t i o n  from t h a t  i n  t h e  United S t a t e s  
where p. e l aeaqn i  was found t o  cause  a severe  
d i s ea se  of Russian o l i v e ,  both i n  n u r s e r i e s  
and i n  ornamental p l an t i ngs  ( c a r t e r  and 
Sacamano 1967; Ca r t e r  and Dodd 1969). 

Symptoms 

P. e l a e a  n i  causes  cankers  t h a t  a r e  
elon2ated and :ed-brown i n  co lo r .  P y c i n i d i a l  
s tromata form quickly  i n  d iseased  bark and 
a r e  u sua l l y  abundant by t h e  t ime t h e  d i s e a s e  
i s  de tec ted  (Figs.  1, 2, U ) .  Cankers u s u a l l y  
g i r d l e  a f f e c t e d  branches or main stems of  
s eed l ings ,  caus ing  r a p i d  w i l t i n g  and dea th  of 
t h e  a f f ec t ed  p a r t s .  I n  t h e  U.S. s i m i l a r  
symptoms have been repor ted  on mature t r e e s  
a s  we l l  as  on s eed l ings  by C a r t e r  G Sacamano 
(1967), Ca r t e r  C Dodd (1969), and White & 
E l l e t t  (1972). I n  I l l i n o i s  C a r t e r  and Dodd 
(1969) repor ted  t h e  w i l t i n g  and dea th  of  
c u r r e n t  season's  twigs  and branches having 
basa l  cankers,  and t h e  format ion  of l a r g e  
cankers  on s t r u c t u r a l  branches and t runks  of  
t r e e s  up t o  4 inches  diam a t  ground l e v e l .  
I nocu l a t i on  experiments i n  June i n  I l l i n o i s  
(Car te r  and Sacamano 1967) r e s u l t e d  i n  t h e  
development of v i s i b l e  cankers  w i th in  1 4  days 
and formation of pycn id i a l  s tromata w i th in  30 
days on branches up t o  1 inch  diam of l a r g e  
trees: cankers  and stromata appeared w i th in  7 
days on small t r e e s  i nocu l a t ed  i n  Ju ly :  
g i r d l i n g ,  w i l t i n g ,  and dea th  of branches up 
t o  0.5 inch  diam occurred dur ing  t h e  growing 
season i n  which t hey  were inocula ted ,  and 
cankers  extended up t o  5 i nches  beyond t h e  
inocula ted  a r ea ,  wi th  brown s t a i n i n g  of 
sapwood beneath t h e  d iseased  bark. White and 
E l l e t t  (1972) a l s o  repor ted  r ap id  development 
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Table 1. Col lec t ions  of Phomopsis elaeagni  on imported seed l ings  of  Russian o l i v e  (E laeagnus  a n g u s t i f o l i a )  i n  
Canadian nurser ies* ,  1968-73 

DAOM Date No. of seed l ings  
no. co l lec ted  Location affected/examined Comments 

124924 30 Oct . '68 Aylmer, Que. 

130290 13  Feb. '69 Richmond, B.C. 
130666 26 June ' 70  Richmond, B.C. 

130289 25 June '69 Ottawa, Ont. 
130667 25 June ' 70 Ottawa, Ont. 

130852 17 Ju ly  '70 Aldergrove, B.C. 

~ ~~~- -~ 

10/35 N A ~  

2 50/ 2 5 0 In te rcep ted  on a r r i v a l  from Holland 
2/10 Remainder of shipment examined 13-2- 

69 

2/20 
50/50 

20/20 

NA; 150 seedlings i n  shipment 
Remainder of  shipment examined 25- 
6-69; considerable mechanical i n j u r y  

Remainder of a shipment of 200 seed- 
l i n g s  imported i n  1969 from Europe 

130895 19 Aug. '70 Ottawa, Ont. 2/4 NA 

144555 14 June '73 Arnprior ,  Ont. 4/25 NA; only o l d e r  t r e e s  a f fec ted  by 
cankers and dieback of branches, 100 
t r e e s  i n  p lan t ing  

144556 20 June '73 Schomberg, Ont. 1/200 NA; seedlings imported i n  1969 o r  
1970 

* 
Note: during June and Ju ly  1970, an in tens ive  inspection f o r  t h i s  d i sease  was c a r r i e d  o u t  by inspec- 

t o r s  of t h e  P lan t  Pro tec t ion  Division i n  both commercial nurser ies  and ornamental p lan t ings .  In addi t ion  t o  
t h e  above p o s i t i v e  cases ,  p laces  inspected and found negative w e r e  Trenton, Ont., P t .  Burwell, Ont., S t .  
Thomas, Ont., P e t r o l i a ,  Ont., Kentv i l le ,  N.S., Regina, Sask., and London, Ont.; t h e  majori ty of  these  p lan t -  
ings  had been propagated i n  Canada from seed o r  were no t  recent  imports. 
deposi ted i n  t h e  National Mycological Herbarium, Ottawa. 

DAOM numbers r e f e r  t o  c o l l e c t i o n s  

NA: information not  a v a i l a b l e  on country of o r i g i n  o r  da te  of en t ry .  

of symptoms (cankers, w i l t ,  and d ieback) ,  and 
formation of pycnidia i n  t h e  d iseased  bark of 
i nocu l a t ed  po t t ed  s e e d l i n g s  and twigs  up t o  
1.2 cm diam of  e s t a b l i s h e d  t r e e s .  

The causa l  funsus  (Figs.  3-16) 

Pycnid ia l  s t romata  formed i n  t h e  dead 
bark of i n f e c t e d  stems and branches and 
became erumpent, subsphe r i ca l ,  with c l o s e l y  
adher ing  bark,  l e s s  t han  1 nun diam, u sua l l y  
800-900 p m  diam, 500 um high,  very  numerous, 
one t o  s e v e r a l  pycn id i a l  l o c u l e s  w i th in  a 
stroma, u s u a l l y  one or t w o ,  l o c u l e s  l i n e d  
with a l a y e r  of smal l ,  angular ,  dark c e l l s  
from which t h e  conidiophores a r i s e .  
Conidiophores (ph i a l i de s )  6-16 x 1-2 pm, 
c y l i n d r i c a l ,  t apered  toward t i p ,  s imple or 
occas iona l l y  branched once nea r  t he  base, 
sometimes with a s i n g l e  septum. Alpha 
conid ia  (5.0-)5.5-11.0 x (1-)1.5-2.0(-2.5) 
p m ,  narrow e l l i p s o i d  t o  fusiform, sometimes 
t ape red  more a t  one end, s t r a i g h t  or s l i g h t l y  
curved, hya l ine ,  u n i c e l l u l a r ,  sometimes 
b i g u t t u l a t e  e s p e c i a l l y  when young. Beta 
conid ia  15-20 x 0.75-1 .O (-1.5) pm, f i l i f o r m ,  
b lun t  a t  one end, tapered  toward t h e  o ther ,  
curved, o r  hamate a t  t h e  tapered  end, 
hyaline.  

u sua l l y  we found only alpha conid ia  i n  
pycn id i a l  s tromata on t h e  hos t .  However, 
s t romata  found on t h e  r o o t s  of one sample 

conta ined  abundant beta conid ia ,  and on PDA 
both alpha-  and beta conid ia  wi th  many 
in t e rmed ia t e  forms were u sua l l y  found i n  
s t romata  formed i n  cu l t u r e .  

The fungus grew r a p i d l y  on 2% PDA; t h e  
r a t e  of  mycel ia l  growth and t h e  r a t e  of 
development and t h e  number of pycn id i a l  
s t romata  increased  wi th  i n c r e a s e  i n  
temperature a t  t h e  t h r e e  tempera tures  t e s t e d  
(15 C, room temperature f l u c t u a t i n g  between 
20 and 24 C,  room temperature f l u c t u a t i n g  
between 24 and 30 C). A t  24-30 C, co lon i e s  
r e s u l t i n g  from s i n g l e  germinated conid ia  
averaged 45 nun r a d i a l  growth i n  0-7 days, and 
mature pycnidia ex t ruding  c o n i d i a l  t e n d r i l s  
were abundant when c u l t u r e s  were 17 days o ld .  
The a e r i a l  mat of c u l t u r e s  was predominantly 
white a t  1 week, f e l t y ,  appressed,  with t h e  
s u r f a c e  r a t h e r  fu r f  uraceous i n  appearance, 
i n d i s t i n c t l y  zonate,  with some gray-brown or  
olive-brown c o l o r  appearing on t h e  c e n t r a l  
p a r t  o f  t h e  mat and i n  sp lo t ches  beyond t h a t  
a r ea ,  t h e  mat g r adua l ly  becoming more f e l t y -  
matted and predominantly dark gray  o r  tan-  
gray .  Pycnid ia l  s t romata  developed i n  
c u l t u r e  were black on t h e  su r f ace ,  s i m i l a r  t o  
those  on t h e  hos t  bu t  l a r g e r ,  w i th  pycn id i a l  
l o c u l e s  l i n e d  by hymenium a s  on t h e  hos t ,  o r  
with black columnar s t roma ta l  p r o j e c t i o n s  on 
a basa l  stroma w i t h  one l o c u l e  i n  each 
p r o j e c t i o n ,  Conidiophores (ph i a l i de s )  and 
alpha-  and be ta  conid ia  were s i m i l a r  t o  t hose  
on  t h e  h o s t  but alpha conidia (5.5-7.5 x 1.5- 
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Figures 1-16. Phomopsiseloeagni. Figs. 1-6, 11, 12. Fungus on the host: 1) Portion of canker on 4-year-old branch, with pycnidial stromata in 
diseased bark, X 1.5; 2) Portion of canker on 1-year-old branch, with pycnidiol stromata, X 1.5; 3,5) Sections through pycnidiol stromata, X 150); 
4) Surface view of pycnidial stromata, X 4; 6) Portion of section through pycnidial stroma to show hymenium lining locule, X 600; 11,12) Alpha 
conidia, phase, X 1200. Figs. 7-10. Fungus in culture: 7) Culture on 2% PDA, 4 weeks, room temperature (20-24 C), X 2/3; 8) Portion of surface 
of culture to  show pycnidial stromato with canidial tendrils, X 4; 9,lO) Vertical sections through pycnidial stromoto, 8 weeks, 2% PDA, room temp - 
erature (20 -24 C), X 50. Figs. 13 -16. Conidio formed in culture: 13) Alpha canidia and conidia intermediate between alpha- and beta conidio, phase 
X 1200; 14) Beta conidio, bright field, X 600; 15) One alpha conidium and one beta conidium, phase X 1200; 16) Beta conidio, phase X 1200. 
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2.0 pm) usua l l y  were c o n s i s t e n t l y  smal le r  
than  on t hose  on t h e  hos t .  

White and E l l e t t  (1972) found t h a t  
pycnid i a  con t a in ing  both alpha- and beta 
conid ia  were produced i n  1 week i n  c u l t u r e s  
grown a t  28 C under continuous l i g h t .  The 
s i z e  range of alpha con id i a  repor ted  by White 
and E l l e t t  agreed wi th  t h a t  of  our i s o l a t e s ,  
but t h e i r  measurements of be ta  conid ia  (17- 26 
x 1-2 p m ,  major i ty  20- 21 pm long) were 
l a r g e r  t han  ours .  However w e  have had an 
oppor tuni ty  t o  s tudy  White and E l l e t t ' s  
c u l t u r e s  and t h e r e  i s  no doubt t h a t  we a r e  
dea l i ng  with t h e  same spec i e s .  

been found only on imported s e e d l i n g s  i n  
nu r se r i e s .  I t  i s  p o s s i b l e  t h a t  temperature 
may be a l i m i t i n g  f a c t o r ,  but ,  a s  recommended 
by Ca r t e r  and Dodd (1969),  nurserymen and 
a r b o r i s t s  should use extreme c a r e  t o  reduce 
mechpnical i n j u r y  and t o  avoid l e av ing  wounds 
unprotected when pruning and t ak ing  c u t t i n g s ,  
t o  e l im ina t e  t h i s  avenue of i n f e c t i o n  f o r  t h e  
fungus. Seedl ings  used i n  ornamental 
p l an t i ngs  should be screened c a r e f u l l y ,  s i n c e  
t h e  use of d iseased  nu r se ry  grown s t o c k  i n  
such  p l an t i ngs  w i l l  g r e a t l y  i n c r e a s e  t h e  
p o t e n t i a l  spread of t h e  fungus. 

Acknowledgments 
Discussion 

The asc igerous  s t a t e  of P. e l a e a  n i  
should be a Diaporthe.  T o  d a t e  n z  Diapor&e 
has been found on Elaeaqnus i n  North America 
by contemporary i n v e s t i g a t o r s .  The f a c t  t h a t  
Russian o l i v e  s eed l ings  r e c e n t l y  imported 
from Europe were found t o  have t h e  d i s ea se  
caused by E. e l aeaqn i  with t h e  fungus 
f r u i t i n g  on them, and t h a t  s eed l ings  
propagated i n  n u r s e r i e s  from t r e e s  grown from 
seed w e r e  d i s ea se  f r e e  i n  Canada, sugges ts  
t h a t  t h i s  s p e c i e s  may be t h e  c o n i d i a l  s t a t e  
of  t h e  European Diaporthe e laeaqni  Rehm. 
However, no da t a  on t h e  c o n i d i a l  s t a t e  of 
t h a t  spec i e s  has been found, and no r e c e n t  
c o l l e c t i o n  of g. e l aeaqn i  has been made i n  
Europe from which we might ob t a in  information 
about  t h e  c o n i d i a l  s t a t e  by c u l t u r a l  methods. 

Diaporthe e l aeaqn i  Rehm was l i s t e d  i n  t h e  
USDP. Index of  P l a n t  Diseases (1960) on dead 
branches of Elaeaqnqs commutata i n  New York 
S t a t e ,  but we have no t  been a b l e  t o  f i n d  t h e  
source  of t h a t  r e p o r t .  However, i n  t h e  USDA 
f i l e s  (M.L. Fa r r ,  personal  communication) , 
t h e r e  is a r e p o r t  of D. e l a e a  n i  on dead 
branches of Elaeasnus lonqTpes, pu:lished by 
Fairman (1910) a s  D. e l a e a  n i  Rehm var.  
Amer icana  n. v a r  . No-infkna tzon  a bout t h e  
c o n i d i a l  s t a t e  was included with t h i s  
de sc r ip t i on .  However , t h e  Fairman specimen 
(Enycotheca Fairmani 2520) has been borrowed 
f r a n  Corne l l  Univers i ty  (CUP) and found t o  
match t h e  t ype  specimen of Diaporthe e l aeaqn i  
Rehm from t h e  Wehmeyer herbarium (a DAOM 
1206C1). I n  t h e  Fairman specimen, t h e r e  is 
an a s soc i a t ed  c o n i d i a l  s t a t e  t h a t  appears t o  
be t h e  same a s  Phomopsis e laeaqni .  I t  i s  
s t i l l  necessary t o  ob t a in  v i a b l e  ma te r i a l  of 
t h e  asc igerous  s t a t e  t o  prove t h e  g e n e t i c  
connection by c u l t u r a l  methods. 

The s e v e r i t y  of t h e  symptoms descr ibed  
and t h e  h igh  percentage of i n f e c t i o n  i n  
a r t i f i c i a l  i nocu l a t i ons  of  s eed l ings  and 
t r e e s  i n  t h e  United S t a t e s  (Ca r t e r  and 
Sacamano 1967; Car t e r  and Dodd 1969; White 
and E l l e t t  1972 i n  Missouri,  I l l i n o i s ,  and 
Ohio) i n d i c a t e  t h a t  g. e l aeaqn i  is a s e r i o u s  
t h r e a t  t o  young nursery-grown Russian o l i v e  
t r e e s  a s  w e l l  a s  t o  o l d e r  t r e e s  i n  ornamental 
p l an t i ngs ,  even though i n  Canada it has  y e t  
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