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THE OCCURRENCE OF CEREAL ANTHRACNOSE IN ALBERTA 

D. E. Harder' and W. P.  Skoropad' 

Abstract 
A s u r v e y  of wheat, o a t s ,  b a r l e y ,  a n d  r y e  in Alber ta  f o r  an thracnose  c a u s e d b y  

Col le to t r ichum graminico la  showed that  the d i s e a s e  w a s  m o s t  p reva len t  in nor th- cent ra l  
Alber ta  in 1963, while only t r a c e  amounts  w e r e  found in southern  port ions of the prov-  
ince.  Anthracnose  w a s  not  a s s o c i a t e d  with any  g e n e r -  
al s o i l  type ,  but  the d i s e a s e  w a s  m o s t  s e v e r e  on c r o p s  grown on s o i l s  low in organic  
m a t t e r .  C r o p s  grown on s o i l s  with v e r y  high organic  m a t t e r  w e r e  n e a r l y  d i s e a s e  f r e e .  
Soil  f a c t o r s  such  as m i n e r a l  s a l t  concentrat ion,  n i t r a t e ,  f r e e  l i m e ,  reac t ion ,  and  conduc-  
t ivi ty could not b e  re la ted  to d i s e a s e  incidence.  

Oats  was  m o s t  s e v e r e l y  affected.  

Introduction 
The a n t h r a c n o s e  d i s e a s e  of c e r e a l s  inci ted b y  

Col le to t r ichum graminico la  ( C e s . )  G. W. Wils .  w a s  
r e p o r t e d  in Alber ta  f o r  the f i r s t  t i m e  in 1933 b y  
Sanford (4). Two y e a r s  l a t e r  he (5) d e s c r i b e d  i ts  
e f fec t s  on o a t s  and  indicated that  under c e r t a i n  con-  
dit ions th i s  c r o p  could be  s e v e r e l y  damaged  b y  the 
roo t- ro t  phase  of the d i s e a s e .  The d i s e a s e  a l s o  a p -  
p e a r e d  to b e  a s s o c i a t e d  with degraded  so i l .  

C e r e a l  an thracnose  i s  difficult to diagnose d u r -  
ing the m a j o r  p e r i o d  of plant  growth. G r o s s  s y m p-  
t o m s  include a g e n e r a l  reduction in plant v igor ,  the 
production of weakened,  thin s t e m s ,  and p r e m a t u r e  
r ipen ing .  T h e  s e s y m p t o m s  can b e  m i s t a k e n  f o r  
those caused  by low o r  unbalanced s o i l  fe r t i l i ty  o r  
b y  drought .  Signs of the  d i s e a s e  cons is t  of b lack ,  
s e t o s e  a c e r v u l i  that  a p p e a r  a t  plant m a t u r i t y .  It i s  
at th i s  s tage  that  the cause  of the d i s e a s e  can  be  
e a s i l y  de te rmined .  

M o r e  r e c e n t  observations on the extent  and  s e v-  
e r i t y  of c e r e a l  an thracnose  in Alber ta  have a r o u s e d  
renewed i n t e r e s t  in the d i s e a s e .  Casua l  o b s e r v a-  
t ions have a l s o  indicated that the d i s e a s e  might  b e  
f a v o r e d  b y  c e r t a i n  types  of s o i l  o r  s o i l  condit ions.  

The  object ive of the p r e s e n t  invest igat ion was  
t o  s u r v e y  t h e  cerea l- growing  a r e a s  of Alber ta  in 
o r d e r  t o  a s c e r t a i n  the d i s t r ibu t ion  and  s e v e r i t y  of 
a n t h r a c n o s e  on wheat ,  o a t s ,  b a r l e y ,  and r y e ,  and  t o  
note any  assoc ia t ion  of the d i s e a s e  with s o i l  type o r  
condit ion.  
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Materials and  methods 
Survey  of c e r e a l  an thracnose  in Alber ta  

Six s u r v e y  t r i p s ,  r e p r e s e n t i n g  440 g r a i n  f ie lds ,  
w e r e  m a d e  in Alber ta  dur ing  the s u m m e r  a n d  fall of 
1963.  F i e l d s  of wheat ,  o a t s ,  b a r l e y ,  and  r y e  w e r e  
inspec ted  at intervals  of approximately 5 to 7 m i l e s .  
T h e  incidence of an thracnose  could be  de te rmined  
m o s t  e a s i l y  in stubble f ie lds  b e c a u s e  a c e r v u l i  a.p- 
p e a r  m o s t  abundantly a t  the lower  nodes.  D i s e a s e  
ra t ings  of 0 to 10 w e r e  m a d e  for  e a c h  f ie ld  and  w e r e  
b a s e d  on the percentage  of plants  infected and  the 
n u m b e r  of a c e r v u l i  p e r  unit a r e a  of s t e m .  Soil  
c h a r a c t e r i s t i c s  such  a s  co lor  and  tex ture  w e r e  not-  
e d ,  and  s o i l  s a m p l e s  w e r e  collected f r o m  a r e a s  
which r e p r e s e n t e d  var ia t ions  in d i s e a s e  incidence.  I 

Analysis  of so i l s  

Twenty-two s o i l  s a m p l e s  w e r e  ana lyzed  by the 
P r o v i n c i a l  Soi l  and F e e d  Tes t ing  Labora tory ,  Uni- 
versi ty of Alber ta ,  f o r  n i t r a t e  n i t rogen ,  phosphorus ,  
su l fa te ,  f r e e  l ime ,  reac t ion ,  a n d  conductivity. 

The  to ta l  o rganic  m a t t e r  content of 26 s a m p l e s  
w a s  determined b y  the r a p i d  wet  oxidation method  of 
Walkely (6) .  The  r e s u l t s  a r e  e x p r e s s e d  as the p e r -  
centage (w/w) of o rganic  m a t t e r  in the so i l .  The  o r-  
ganic m a t t e r  was  e s t i m a t e d  as 1.72 t i m e s  the deter-  
m i n e d  organic  carbon  content, s ince  s o i I o r g a n i c  
m a t t e r  i s  about  58% carbon.  

Results 
Anthracnose w a s  found on wheat ,  oa t s ,  b a r l e y ,  

and r y e ,  the m a j o r  c e r e a l  c r o p s  grown in Alber ta .  
Oats  was  m o s t  s e v e r e l y  affected.  T h e  area SUI- 

veyed i s  shown in F i g u r e  1.  T h e  preva lence  of an-  
t h r a c n o s e  i s  indicated b y  t h e  re la t ive  dens i ty  o f  
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Figure 1. Distr ibution of cereal anthracnose in  the maior soil 
zones of Alberta i n  1963. The density of dots indicates the pre- 
valence of the disease. 

black dots.  Areas  not showing dots were  not s u r -  
veyed. Also shown on the m a p  a r e  the ma jo r  soil  
zones of Alberta: Brown, Dark Brown, Thin Black, 
Black, and Gray Wooded. 

Anthracnose was mos t  prevalent in north-cen- 
t r a l  Alberta.  Only t r aces  of the disease were  found 
i n  mos t  a r e a s  south of Drumheller.  However, a 
higher incidence of anthracnose was found nea r  the 
foothills and in one s m a l l  a r e a  of degraded soi l  
southwest of Lethbridge (Fig. 1). The d isease  was 
often seve re  in localized a r e a s  where  the soi l  was 
usually l o w  i n  organic ma t t e r .  A comparison of 
d isease  sever i ty  with the amount of organic ma t t e r  
in representa t ive  s o i I samples  ( Fig.  2 )  indicates 
that  the level of organic ma t t e r  influences the  sev-  
e r i t y  of anthracnose.  In a r e a s  of low organic ma t-  

t e r  the d isease  was widely distributed and seve re ,  
but in a r e a s  where  the level of organic m a t t e r  was 
very  high anthracnose was more  l imited o r  absent.  
However, in so i l s  having modera te  levels of organ-  
ic  ma t t e r  (sample numbers  6 - 17), there was a l e s s  
definite relationship. Such soil  fac tors  a s  conduc- 
tivity, reaction, and the quantities of n i t ra te  n i t ro-  
gen, phosphorus, potassium, sulfate, o r  f r e e  l ime 
did not show any relationship to sever i ty  of anthrac- 
nose (Table 1 ) .  

Some interesting observations were  made in the 
Gray Wooded soil  zone with respect  to the possible 
influence of organic ma t t e r  on d isease  levels .  In 
this a r e a  the upland soils  a r e  generally composed of 
degraded soi l  of relatively low organic ma t t e r  con- 
tent.  Some fields in this a r e a  contained low spots 
composed of peaty soils  with very  high organic matr 
t e r .  Crops in the portions of the field containing 
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Figure 2. Levels  of organic matter in  so i l  and the severity of anthrocnose 
in  cereol f ields. The disease ratings arebased on a scale of 0 to  10, where 
0 = no disease and 10 = severe disease, accompanied by the production of  
numerous acervuli of Colletotrichum grominicala on affected plants. 
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Table  1 .  Analysis  of 22 soil samples  f r o m  a r e a s  showing differences in s eve r i t y  of an-  
thracnose  on c e r e a l  c rops  

Nitrate Soil Conduc- 
Sample nitrogen Phosphorus  Po t a s s ium reac t ion  t ivi ty F r e e  Disease  

no. (lb/ac) (lb/ac) (lb/ac) (pH) (mmhos)  Sulfate l ime  rat ing* 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13  

14 

15 

16 

17 

18 

19 

20 

21 

22 

20 

13 

13  

38 

13  

9 

11 

13  

18 

18  

13  

13  

18 

16 

16 

11 

18 

20 

11 

7 

11 

18 

51 100 

80 76 

46 74 

0 20 6 

23 144 

6 104 

16 106 

28 204 

26 600 

44 396 

39 208 

32 128 

4 60 

39 316 

9 384 

73 272 

41 232 

23 318 

8 48 

144 208 

52 74 

30 48 

6.  3 

6 .  7 

6. 3 

7 . 7  

7 . 3  

7. 6 

6 . 5  

6 . 4  

7. 9 

7. 6 

7. 8 

7 . 7  

6. 8 

6. 1 

7. 8 

7 .0  

7 . 4  

7. 8 

7. 1 

6. 9 

5 . 5  

5 . 4  

0 . 8  

0 . 3  

0 . 2  

4 . 3  

0 .  8 

0 . 4  

0 . 2  

0 . 2  

0 . 7  

0 . 5  

0 . 4  

0 . 3  

0 . 4  

0 . 3  

0 . 5  

0 . 5  

0 . 4  

0 . 9  

0 . 4  

0 .  3 

0 . 3  

0 . 3  

0 0 6 

0 0 8 

0 0 2 

700 v e r y h i g h  10 

0 0 10 

0 0 1 

0 0 4 

0 0 2 

0 high 1 

0 0 6 

0 0 3 

0 0 4 

0 0 4 

0 0 4 

0 ve ry  high 8 

0 0 4 

0 0 7 

0 high 4 

0 0 2 

0 0 4 

0 0 2 

0 0 6 

41 

* Where 0 = no d isease ;  and 10 = s e v e r e  symptoms and the production of numerous  
ace rvu l i  of Colletotr ichum graminicola on affected plants.  
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degraded soi l  often showed a high incidence of an- 
thracnose,  but there  was no t race  of the disease in 
the peaty a r e a s  of the same  field. Crops in other 
peat soi ls  were  a l so  f r e e  f r o m  disease.  

Discussion 

The organic ma t t e r  content appeared to be the 
only soil  factor that was corre la ted  with the seve r-  
ity of anthracnose.  Attempts to corre la te  disease 
incidence with other soil  fac tors  may  not be pract i-  
cable because the cropping history of the individual 
fields was not known and because the soil  samples 
represented widely divergent a r e a s  of climate and 
farming methods.  Host specialization w h  i c h has 
been shown for  C. graminicola (1, 2, 3) was a lso  
not considered. The good correlation between orga- 
nic matter content and disease incidence was espe-  
cially evident in soils with very  low o r  very  high 
levels of organic ma t t e r .  Support is  given to the 
existence of such a relationship b y  the fact that an- 
thracnose occurred in t h e  degraded portions of a 
number of fields but not in peaty a reas  of the same 
f i e 1 d s .  This situation isolates the influences of 
cropping history,  s o i 1 management pract ices ,  o r  
climate,  a n d  makes  possible a direct comparison 
between organic ma t t e r  content a n d  disease inci- 
dence. 

Fur ther  investigations a r e  underway to deter-  
mine how soi l  organic ma t t e r  influences the occur-  
rence  of ce rea l  anthracnose.  
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