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INTERNAL BREAKDOWN OF RED CLOVER IN PRINCE EDWARD ISLAND’ 
c. B.  Willis 2 

Abstract 
An in ternal  breakdown (IB) of the crown t i s sues  of r ed  clover was  found in all fields 

observed in P r ince  Edward Island. With increas ing chronological age  of the plants,  the 
incidence of IB increased.  Plants  4, 16 and 28 months old had 1, 20 and 68 percent  IB, 
respectively.  Regardless  of age,  f r o m  any given s i te ,  plants with IB had a l a r g e r  mean 
root d iameter .  Considering plants of the s a m e  root d iameter ,  the incidence of IB was  higher  
among older  plants.  F u s a r i u m  spp. were  the organisms most  frequently isolated f r o m  
IB t i s sues .  

Introduction 
The lack of pers is tence  of r ed  clover stands h a s  

been attributed to  various d i so rde r s .  A crown and 
root- rot  complex i s  one of the f ac to r s  responsible 
fo r  this lack of pers is tence  (4).  Graham et a1 (3) r e -  
ported that an in ternal  breakdown (IB) of crown t i s -  
sues ,  a physiogenic, d isease  has  a lso  been observed 
in Washington (1). The longevity of red  clover i s  af- 
fected by IB which is often considered a s  pa r t  of the 
crown and root- rot  complex. 

In recent  studies concerning factors  affecting the 
development of root ro ts  in red clover,  a breakdown 
of the crown t i s sues  was observed in a l l  lots of roots 
examined. A summation of those observations is r e -  
ported he re in .  

Mater ia ls  and  methods 
The red clover plants studied were  obtained f r o m  

fields throughout P r ince  Edward Island and ranged in 
age f r o m  4 to 28 months.  Each lot consisted of a 
minimum of 100 plants collected a t  random. More 
than 4,700 plants were  lifted, washed, the tap  root 
spli t ,  and examined for  discoloration and breakdown 
in the crown t i s sues .  Root d i ame te r s  were  measured  
at  the crown. Isolations were  made f r o m  internal  
crown t i s sues  surface-disinfected with 70% alcohol 
and 5% sodium hypochlorite and t r ans fe r red  to  plates 
of potato dextrose  aga r  containing 100 ppm s t repto-  
mycin sulphate. 

Results a n d  discussion 
No character is t ic  external  symptoms of in ternal  

breakdownof the crown t i s sues  were  visible.  Break-  
down a r e a s  varied f r o m  smal l ,  watery,  necrot ic  
a r e a s  to  d r y  corky a r e a s  and eventually to hollow 
crown piths.  In advanced s tages ,  IB often extended 
to  external  necrot ic  a r e a s .  The numbers  of crowns 
affected increased with the age of the plants (Table 1). 
Considering any one lot of roots,  those of that lot 
having IB invariably had l a rge r  mean root d i ame te r  
r ega rd le s s  of age .  

When a l l  the roots  of a par t icular  age were  
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Table 1 .  In ternal  breakdown of r e d  clover in P r i n c e  
Edward Island. 
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grouped according to  root d iameter ,  the incidence of 
IB increased with increas ing root d i ame te r  (Table 2). 
Considering roots  of the s a m e  d iame te r ,  the o lder  
roots had a higher incidence of IB. The data indicate 
that IB is corre la ted  with chronological age and with 
root d iameter .  

No one o rgan i sm was consistently recovered 
f r o m  the in ternal  necrot ic  and adjacent t i s sues .  Of 
m o r e  than 400 isola tes  recovered,  F u s a r i u m  spp. 
accounted for  27%, Chaetomium spp. 25%, Phoma 
spp. 19% and Gliocladium, Penic i l l ium and Rhizoc- 
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Table 2. Relationship of in ternal  breakdown of r e d  
clover to  tap  root d iameter  and chronolo-  
g ica l  age  of the root.  
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49 43 

47 51 
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72 79 

75 67 

81 43 

78 32 
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- tonia spp. another 18%. The fungi isolated, and in 
the  proportions indicated, did not differ appreciably 
f r o m  those obtained f r o m  other  necrot ic  a r e a s  a s -  
socia ted  with the s a m e  roots.  

Cres sman  (1) repor ted  that  the incidence of IB 
w a s  similar in c lovers  of a l l  f lowering types but that 
i t  developed m o r e  rapidly in plants which flowered 
m o r e  intensively. Histological and his tochemical  
s tudies ,  in general ,  have been negative o r  inconclu- 
s ive .  Selection within r ed  clover var ie t ies  f o r  r e -  
s is tance  to  IB is possible and some p r o g r e s s  h a s  
been made (2). The selection of IB- res is tant  va r i -  
e t i e s  would contribute to  the pe r s i s t ence  of r e d  clo- 
v e r  and would a l so  aid in the elucidation of the crown 
and root ro t  complex. 
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