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ALTERNARW FLOWER-STOCK ROT IN BROMUS INERMIS' I 

J. Drew Smitb2md R.  P. Kn0wles3 

Abstract 

A l t e r n a r i a  a l t e r n a t a  has f r equen t ly  i s o l a t e d  from t i s s u e s  showing 
extens ive  r o t t i n g  on the adax ia l  s i des  of flower s t a l k s  and from t i s s u e s  
between flower s t a l k  bases of smooth bromegrass (Bromus ine rmis ) .  O f  four 
isolates t e s t e d ,  t h r e e  caused t y p i c a l  rot when mycel ia l  inoculum w a s  
app l i ed  t o  f lower s t a lk  a x i l s  of smooth bromegrass t i l lers.  No t o x i c  
effect on seed l ings  w a s  shown by c u l t u r e  f i l t r a t e s  of t h e s e  i s o l a t e s .  
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A l t e r n a r i a  a l t e r n a t a  a ete frgquemment i s o l e  des  t i s s u s  des  f a c e s  

adax ia l e s  des pedoncules, e t  de ceux q u i  provenaient  de  l ' a i s s e l l e  d e s  
pddoncules du brome inerme (Bromus inermis)  e t  montraient  des  symptome de 
p o u r r i t u r e  &endue. T r o i s  des  q u a t r e  i s o l a t s  ana lyses  o n t  provoque une 
p o u r r i t u r e  typique  lo r sque  l ' inoculum mycelien e t a i t  appl ique  a l ' a i s s e l l e  
des pedoncules des t a l l e s  du brome. L e s  f i l t r a t s  de c u l t u r e  de ces i s o l a t s  
n 'ont  pas  eu d ' e f f e t s  t ox iques  sur les p l a n t u l e s  du brome. 

i 
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A l t e r n a r i a  a l t e r n a t a  (Fr .) Keissler, syn. 
A. t e n u i s  Nees., i s  commonly seed-borne i n  
g ra s se s  (4,5). It is usua l ly  regarded as a 
saprophyte (6) b u t  i n  some circumstances 
behaves as a r c l o w  grade" pathogen on 
s e e d l i n g s  and mature p l a n t s  (2). Some 
isolates produce t o x i c  metabolites ( 3 ) .  

A t  Saskatoon, it was not iced ,  when 
sco r ing  breeding c lones  of smooth bromegrass, 
_I_- Bromus inermis  Leyss, f o r  f e r t i l i t y  i n  1972, 
t h a t  dark l e s i o n s  scmetimes occurred  a t  t h e  
junct ions  of f lower s t a l k s  with t h e  main stem 
(Fig. 1 A-C). Occasionally nec ros i s  was 
extens ive ;  genera l ly  it involved t i s s u e s  on 
t h e  a d a x i a l  s i d e  and between f lower s t a l k s ;  
r a r e l y  were abax ia l  t i s s u e s  of f lower s t a l k  
bases  r o t t e d  (Fig. 1 C I  D ) .  

Lesioned f lower  s t a l k  t i s s u e s  t h a t  wre 
su r f ace  s t e r i l i z e d  with 70% a l coho l  and then  
p l a t e d  onto  Fota to  dext rose  aga r  y ie lded  ,A. 

a l t e r n a t a  almost exclusnvaly.  This  fungus 
was i s o l a t e d  from 42 of 45 s t a l k  bases;  one 
of t h e  remainder y ie lded  Stemphylium 
botryosum Wallr., another  Trichothecfum 
roseum Link., and a t h i r d  a sterile mycelium. 
The i s o l a t e s  of ,A. a l t e r n a t a  sForula ted  on 
cornmeal-malt-yeast e x t r a c t  medium (CMMY) b u t  
v a r i e d  cons iderably  i n  morphology. 
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The pa thogenic i ty  of f o u r  mor.phologically 
d i s s i m i l a r  i s o l a t e s  of A. a l t e r n a t a  to smooth 
bromegrass was t e s t ed .  Fragments scraped 
from CMMY c u l t u r e s  of t h e  fungus were placed 
i n  s t a l k  a i l s  i n  s epa ra t e  t i l lers  of p l a n t s  
of a breeding group of smooth homegras s  
clones i n  a greenhouse he ld  a t  21f3OC. 
Uninoculated agar fragments placed i n  similar 
l o c a t i o n s  i n  o the r  t i l l e r s  served  a s  checks. 
There were f i v e  r e F l i c a t e s .  Seed set had 
occurred i n  most clones.  Following 
inocu la t ion ,  complete i n f lo re scences  here 
covered wi th  polyethylene bags t o  maintain 
high humidity f o r  7 days. Af ter  a f u r t h e r  7 
days the tes t  in f lo re scenc f s  were removed and 
examined us ing  a k inocular  microscoGe. Eight  
of  the 25 inocula ted  in f lo re scences  showed 
flower s t a lk  l e s ion ing  (Fig 2) ,  but f i v e  
checks d id  not. Oae of  t h e  f o u r  i s o l a t e s  
f a i l e d  t o  cause d isease .  3. a l t e r n a t a  was 
recovered from a l l  r o t t e d  f lower s t a l k s  and 
from ad jacen t  l e s i c n s  on t h e  main stem. 
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The poss ib l e  involvement of t o x i c  

metabol i tes  i n  s t a l k  rot. was considered.  ! 
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Figure 1. Field material of Bromusinerrnis showing lesioning of flower stalk basesdue to natural infection 

by Alternaria alternata. In  1 C and 1 D stalk bases have been detached. 

Figure 2. Flower stalk bases of Bromus inermis, A) artificially inoculated and 
incubated in a moist chamber to  show mycelium of A. alternata; B) uninoculated, 
showing location of light-colored susceptible tissues (arrow) a t  base of flower stalks. 
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However! c u l t u r e  f i l t r a t e s  of four i s o l a t e s  
grown i n  modified Richards solut ion and 
t e s t e d  by t h e  method described by Fulton e t  
a l ,  (3) showed no t o x i c  e f f e c t s  towards 
seed l ings  of smooth bromegrass, I t a l i a n  
ryegrass  (Lolium multif lorum Lam.) , and 
common wheat @xiticum aestivum L.) . 

swocth bromegrass may 
he i n c i t e d  by 3. a l t e r n a t a  and the junct ion 
of the  f lower s t a l k s  with t h e  main stem i s  
probably a favorable  fungal in fec t ion  s i te .  
Pol len  trapped i n  t h i s  loca t ion  and the 
she l t e red  microclimate t h e r e  may provide 
n u t r i e n t s  for i n i t i a l  growth of the  fungus 
and a favorable  i n f e c t i o n  cour t .  Ripening o f  
t h e  inf lorescence  i n  most grasses ,  and 
t h e r e f o r e  genera l  senescence of tissues, 
starts a t  t h e  d i s t a l  end and progresses 
downwards, The involvement of smooth 
bromegrass f lower s t a l k  base t i s s u e s  i n  t h i s  
r o t t i n g  seems t o  be  r e l a t e d  t o  earlier 
senescence of these  than of adjacent culm 
regions.  The progress  of r o t t i n g  here  i n  
r e l a t i o n  t o  maturation and f i l l i n g  of 
caryopses may be r e f l e c t e d  i n  poor seed 
f e r t i l i t y  s ince  t h e  a b i l i t y  of flower s t a l k s  
t o  conduct n u t r i e n t  may be impaired. Rott ing 
may a l s o  be r e l a t e d  t o  premature seed and 
SFikele t  shedding which is  occas ional ly  a 
problem i n  smooth bromegrass. Although the re  
was no evidence t h a t  t h e  i s o l a t e s  of A. 
al ternata produced tox ins  capable of 
i n h i b i t i n g  chlorophyl l  formation in grass  
seedl ings ,  as noted i n  some p lan t  spcies 
(3) , perhaps o ther  t o x i c  metaboli tes produced 
a t  sites such as flower s t a l k  bases might 
i n i t i a t e  o r  increase  ro t t ing .  

Flower s t a l k  r o t  
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