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CROWN AND ROOT ROT OF BIRDSFOOT TREFOIL IN ALBERTA 

B.Berkenkamp, L. Folkins, and Joan Meeres 

Abstract 

A ro t  a f f e c t i n g  only t h e  i n t e r n a l  t i s s u e s  of t h e  crown and t a p  r o o t  of 
b i r d s f o o t  t r e f o i l  (Lotus corn icu la tus )  w a s  found i n  second year  and o l d e r  
s tands .  Associated f x w e r e  i s o l a t e d  and t e s t e d  f o r  pa thogenic i ty  on 
seed l ings .  A s i n g l e  causa l  organism could no t  be s p e c i f i e d ,  nor w a s  t h e  
incidence of t h e  d i s e a s e  a f f e c t e d  by t h e  a p p l i c a t i o n  of f e r t i l i z e r .  

Introduction 

Birdsfoo t  t r e f o i l  (Lotus c o r n i c u l a t u s  
L.) , a r e c e n t  i n t r o d u c t i o n  t o  Alber ta ,  shows 
promise as a p e r e n n i a l  p a s t u r e  legume i n  t h e  
h igher  r a i n f a l l  areas of cent ra l  Alberta .  
However, o l d e r  experimental  s tands  have been 
observed t o  become t h i n  due t o  dying of 
p l a n t s .  Examination of p l a n t s  revealed 
d i s c o l o r e d  and dead c e n t e r s  of t h e  crown, 
sometimes extending down the  t a p  root .  Other 
forage legumes i n  t h i s  and o t h e r  a reas  have 
shown s i m i l a r  symptoms ( 4 ,  6 ,  7 ,  8 ,  9). 
Symptoms of crown and roo t  rot w e r e  
d i s t i n c t l y  d i f f e r e n t  from win te r  crown r o t  
(5)  or crown bud r o t  ( 3 )  i n  being usua l ly  
i n t e r n a l  and i n  n o t  a t t a c k i n g  buds i n  t h e  
spring.  The c e n t e r  of the  crown of a f f e c t e d  
p l a n t s  w a s  dark brown and the  d i s c o l o r a t i o n  
extended varying d i s tances  down t h e  t a p  root 
(Figure 1 ) .  Observations i n  t h e  f i e l d  d i d  
n o t  r e v e a l  any f o l i a g e  symptoms, such as the  
c h l o r o s i s  r e s u l t i n g  from i n f e c t i o n  by 
Plenodomus mel i lo t i  Dearn E Sanford ( 1 ) .  I n  
t m g ,  p l a n t s  with r o t t e d  crowns and 
dead p l a n t s  were found b u t  p l a n t s  t h a t  
surv ived  t h e  win te r  appeared t o  grow a s  w e l l  
as those  without  i n t e r n a l  d i sco lora t ion .  An 
examination of  fungi  assoc ia ted  with t h e  
crown and roo t  of a f f e c t e d  p l a n t s  w a s  
undertaken i n  1969. 

Materials and methods 

I n  t h e  f a l l  of 1968,  second year  t r e f o i l  
p l a n t s  grown i n  a f e r t i l i z e r  test were 
examined f o r  r o o t  rot  by s p l i t t i n g  the  roots .  
I s o l a t i o n s  w e r e  made from l i v i n g  t r e f o i l  
p l a n t s  dug from t h e  f i e l d ,  washed with t a p  
water and d i ssec ted .  Samples were removed 
with a flamed s c a l p e l  and forceps  from t h e  
margin of t h e  d i sco lored  area from roots of 
p l a n t s  showing i n t e r n a l  symptoms and were 
p l a t e d  on potato- dextrose agar  (PDA) d i r e c t l y  
or a f t e r  t h e  s u r f a c e  w a s  s t e r i l i z e d  with 
sodium hypochlor i t e  s o l u t i o n  (conmrercial 
Javex d i l u t e d  t o  1 0 % ) .  I s o l a t i o n s  were made 
wi thout  s u r f a c e  s t e r i l i z a t i o n  i n  the  f a l l  of 
1969 and 1970,  an? t h e  s p r i n g  of 1970. 
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Figure 1. Symptoms of crown and root rat of birdsfoot trefoil; internal 
discoloration in o 4 year-old-plant in the spring. 

Selec ted  fungi  and b a c t e r i a  conmonly 
i s o l a t e d  from t h e  diseased roots were t e s t e d  
f o r  pa thogenic i ty  using a w a t e r  suspension of 
co lon ies  produced on PDA. The inoculum from 
each p e t r i  p l a t e  c u l t u r e  w a s  mixed with 
s t e r i l i z e d  sand and p laced  i n  f o u r  300 m l  
p l a s t i c  cups with s u f f i c i e n t  d i s t i l l e d  water 
t o  s a t u r a t e  t h e  sand. F i f t y  s u r f a c e  
s t e r i l i z e d  seeds  of b i r d s f o o t  t r e f o i l  cv. 
Leo were placed on t h e  sand i n  each cup and 
covered with a 1-cm l a y e r  of dry sterile 
sand, and t h e  cups covered with p e t r i  dishes.  
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Four r e p l i c a t e s  f o r  each inoculum were 
incubated i n  a greenhouse f o r  13 days. The 
seed l ings  w e r e  then removed, counted, and 
examined f o r  lesions with a d i s s e c t i n g  
microscope. 

F i f t y  seeds  from e i g h t  sources w e r e  a l s o  
examined f o r  seed-borne pathogens by p l a t i n g  
d i r e c t l y ,  or a f t e r  s u r f a c e  s t e r i l i z i n g  by 
wet t ing  samples with 70% e thanol  and then 
t r e a t i n g  with sodium hypochlori te  so lu t ion .  
The seed  samples w e r e  p l a t e d  on both PDA and 
water agar. 

Results and discussion 

Of t h e  535 roots examined from the  1968 
f e r t i l i z e r  t es t  340 roo ts  (63%) showed 
d i s e a s e  symptoms. No d i f f e r e n c e s  i n  s e v e r i t y  
of symptoms w e r e  found among f e r t i l i z e r  
t reatments .  Organisms i s o l a t e d  from 36 
s u r f a c e  s t e r i l i z e d  samples from these  
diseased roots showed no d i f f e r e n c e s  from 
those i s o l a t e d  from u n s t e r i l i z e d  samples 
removed a s e p t i c a l l y  from t h e  same roo ts .  
I s o l a t i o n s  made from diseased roo ts  i n  the  
f a l l  of 1969 and 1970 and the  s p r i n g  of 1970 
w e r e  from u n s t e r i l i z e d  samples. 

Frequency of i s o l a t i o n  of fungi  from 219 
diseased  t r e f o i l  r o o t s  i s  shown i n  Table 1. 
S i m i l a r  numbers of t h e  various fungi were 
found a t  each sampling da te  except  f o r  
Gliocladium sp., wfich w a s  r a r e l y  found i n  
the s p r i n g  sample. Rhizoctonia sp. , commonly 
repor ted  i n  a s s o c i a t i o n  with leuume root 
rots, w a s  n o t  found nor  was Mycoleptodiscus 
terrestris (Gerd.) O s t .  , a common pathogen of 
t r e f o i l  and o t h e r  lesume roo ts  i n  t h e  
southern United S t a t e s  i 7 ) .  

Isolates were t e s t e d  f o r  pathogenici ty  t o  
s e e d l i n g s  and t h e  r e s u l t s  a r e  shown i n  Table 
2. Two f u s a r i a  d i f f e r i n g  i n  pigmentation i n  
c u l t u r e  were l a b e l l e d  (pink)  and (orange) .  

Table 1. Bacteria and fungi i so la ted  
from roots  of birdsfoot  
t r e f o i l  affected by crown 
and roo t  r o t  

I s o l a t e  

~~~ 

N o .  of 
i so la tes  

Bacteria 79 

Gliocladium sp. 56 

Stemphylium l o t i  22 

Fusarium sp. 15 

Phoma sp. 6 

Rhizopus sp.  3 

A1 t e rnar ia  sp.  2 

Papulaspora sp .  2 

Penicillium sp. 2 

Pyrenochaeta sp. 1 

Unidentified fungi 46 

Total 234 

Two isolates of b a c t e r i a  w e r e  also t e s t e d ,  a 
yellow colony and a white colony. 
Stem h lium sp.; a comnon f o l i a r  pathogen, 
A n i c  on seedl ings.  Fusarium’ (pink)  
caused t h e  g r e a t e s t  reductio-rgence. 
In  Ontar io Fusarium s o l a n i  (Mart.) App. 8 W r .  
has  been repor ted  f r m e a s e d  b a s a l  p a r t s  
o f  b i r d s f o o t  t r e f o i l  ( 2 ) .  Pyrenochaeta sp. 
w a s  a weak pathogen on b i r d s f o o t  t r e f o i l  
seedl ings.  In  Manitoba P renochaeta  
terrestris (Hansen) Gorenz, W a l k e h  
h a s  been assoc ia ted  with crown and root rot  
o f  a l f a l f a  (6 ) .  

Table 2 .  Effect  of bacteria  and fungi i so la ted  from birdsfoot  
t r e f o i l  roots  on emergence and seedling in jury  

% reduction % surviving Total % injured 
I s o l a t e  i n  emergence seedlings lesioned p lan ts  

Fusarium (pink) 100 0 100 

Stemphylium l o t i  27 67 94 

Fusarium (orange) 51 15 66 

Papulaspora 34 13 47 

Bacteria (yellow) 20 11 31 

Gliocladi urn 14 8 22 

Pyrenochae t a  4 2 6 

Bacteria (white) 0 5 5 
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The t e s t i n g  of seed l ings  gives only an 2. Gordon, W. L. 1959. The occurrence of 
i n d i c a t i o n  of t h e  poss ib le  pa thogenic i ty  of Fusarium spec ies  i n  Canada. V I .  
va r ious  i s o l a t e s  on mature p l a n t s ,  b u t  t h e  Taxomony and geographic d i s t r i b u t i o n  of 
d i f f i c u l t i e s  involved i n  producing axenic Fusarium spec ies  on p l a n t s ,  i n s e c t s  and 
mature p l a n t s  precluded such tests. The fungi. Can. J. Bot. 37:257-290. 
i s o l a t e s  were n o t  t e s t e d  i n  combinations 
which may occur  i n  t h e  f i e l d .  A l s o  t h e  
d i s e a s e  may be compounded by win te r  i n j u r y  3. Hawn, E. J., and M. V. Cormack. 1952. 
s i n c e  no r o o t  r o t  was observed i n  f i r s t  year  Crown  bud rot of a l f a l f a .  
p lan t ings .  Phytopathology 42:510-511. 

pathogens, common contaminants such as 4. Jones, F. R. 1928. Winter i n j u r y  of 
In  t h e  test f o r  seed-borne root 

k l t e r n a r i a  sp. and Penic i l l ium sp., w e r e  a l f a l f a .  J. Agr. R e s .  37:189-211. 
found. Only one seed i n  800 y ie lded  a 
suspected roo t  pathogen, Pa u l a s  o r a  
Apparently t h e  more p a t h o g e w s  f",k 5 *  Lebeaur J *  1966*  Of winter 
r o o t s  are n o t  commonly seed-borne. i n j u r e d  g r a s s e s  and legumes i n  western 

Canada. Crop Sci .  6:23-25. 
The study i n d i c a t e d  t h a t  b i r d s f o o t  

t r e f o i l ,  i n  cbmnon w i t h  o t h e r  forage legumes, 
w a s  a f f e c t e d  by a crown and root degenerat ion 6 o  '* '* 1955* The distribution and pa thogenic i ty  of t h e  fungi  

a s s o c i a t e d  with crown and roo t  r o t t i n g  which caused reduct ions i n  s tand  and 
of a l f a l f a  i n  Manitoba. Can. J. Agr. longevi ty.  Severa l  fungi found i n  

a s s o c i a t i o n  with t h e  d i sease  were shown t o  be Sci.  35:309-321. pathogenic on seed l ings .  Mature p l a n t s  were 
n o t  inocu la ted  due t o  the  ques t ionable  
v a l i d i t y  of f i e l d  inocula t ions ,  and t o  7. Petit, E., o. H. Calvert, and J. D. 
d i f f i c u l t i e s  i n  producing mature axenic Baldridge. 1969. Pathogenici ty  and 

v i ru lence  of Mycoleptodscus terrestris p l a n t s .  The cause of t h e  d i s e a s e  could n o t  
t o  b i r d s f o o t  t r e f o i l .  Phytopathology be a t t r i b u t e d  t o  a s i n g l e  pathogen or t o  t h e  

in f luences  of c l imate o r  c u l t u r a l  p r a c t i c e .  59:1203-1208. 
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