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L.J. Piening 1 

Introduction 

One of  t h e  o b j e c t i v e s  of t h e  CDA r e s e a r c h  
e s t a b l i s h m e n t s  i n  Alber ta  is t o  develop 
cereal v a r i e t i e s  with g r e a t e r  y i e l d s ,  a long 
w i t h  o t h e r  d e s i r a b l e  agronomic f e a t u r e s .  To 
implement such a programme it i s  d e s i r a b l e  t o  
b e  aware of t h e  d i s e a s e s  occur r ing  on cereals 
i n  A l b e r t a  and i f  p o s s i b l e  t o  o b t a i n  some 
i n d i c a t i o n  of y i e l d  losses. The report by 
McDonald e t  al. ( 2 )  i n d i c a t e d  t h e  presence o f  
cereal d i s e a s e s  on t h e  e a s t e r n  p r a i r i e s ,  m y y  
o f  which are g e n e r a l l y  n o t  important  i n  
Alber ta .  McDonald e t  al. also i n d i c a t e d  t h e  
losses from cereal d i s e a s e s  and t h e  va lue  of 
d i s e a s e  resistance i n  Manitoba. The 
development o f  r e s i s t a n t  v a r i e t i e s  h a s  
reduced t h e  occurrence of  epidemics i n  
cereals, and t h e  va lue  of such v a r i e t i e s  i s  
obvious ly  g r e a t .  However, s i n c e  t h e  c a u s a l  
agen ts  are also s u b j e c t  t o  environmental  
p r e s s u r e s  , t h e  development of pathogens 
v i r u l e n t  t o  h i t h e r t o  r e s i s t a n t  v a r i e t i e s  is 
omnipresent and cons tan t  v i g i l a n c e  i n  t h e  
form of d i s e a s e  surveys  i s  necessary  t o  
d e t e c t  them. 

This  paper  r e p o r t s  t h e  occurrence of 
cereal d i s e a s e s  i n  nor thern  and c e n t r a l  
A l b e r t a  i n  1970 and prov ides  an estimate of 
losses from t h e  major d i s e a s e s  of c e r e a l s  i n  
c e n t r a l  Alber ta .  

Materials and methods 

More t h a n  100 f i e l d s  of cereals were 
surveyed dur ing  t h e  t h i r d  week of J u l y  along 
a r o u t e  n o r t h  from Beaverlodge, east t o  
Sexsmith and n o r t h  through S p i r i t  River  and 
Fairview t o  a p o i n t  20 miles n o r t h  o f  Peace 
River. The survey  cont inued sou th  from Peace 
River  t o  High P r a i r i e  v i a  McLennan, w e s t  t o  
Wanham, sou th  t o  Grande P r a i r i e  and east t o  
Valleyview. N o  a t tempt w a s  made t o  c a l c u l a t e  
losses on cereals i n  nor thern  A l b e r t a  because 
t h e  survey  w a s  made e a r l i e r  than  d e s i r e d  and 
t h e  inc idence  of  d i s e a s e  was low i n  t h i s  
area. Sca ld  o r  n e t  b l o t c h  on t h e  upper two 
l e a v e s  o f  b a r l e y  were found i n  on ly  5 o f  60 
f i e l d s .  

I n  c e n t r a l  A l b e r t a  t h e  survey  was 
conducted i n  Crop Districts 8 ,  10, 11, and 13 

Research S t a t i o n ,  Canada Department of 
A g r i c u l t u r e  , Lacombe, Alber ta .  

(Table 1 ) .  Crops were n o t  examined i n  Crop 
Distr ict  9 because few cereals are grown i n  
t h i s  area, and a lack  o f  t i m e  p revented  t h e  
surveying of f i e l d s  i n  Crop D i s t r i c t  12. 
Flax and rye  were r a r e l y  seen  i n  c e n t r a l  
A l b e r t a  and were n o t  cons idered  i n  t h e  survey  
o f  t h i s  region.  

The s e l e c t i o n  of f i e l d s  f o r  survey  and 
t h e  methods of  a s s e s s i n g  d i s e a s e  inc idence  
and loss were e s s e n t i a l l y  similar t o  t h o s e  
used by McDonald e t  al. ( 2 ) .  The fol lowing 
scale w a s  used f o r  a s s e s s i n g  t h e  s e v e r i t y  of 
l e a f  d i s e a s e s  : 

Trace - one or t w o  l e s i o n s  on 1 of 10 p l a n t s ;  
S l i g h t  - one or t w o  l e s i o n s  on one h a l f  o f  

t h e  p l a n t s ;  
Moderate - s e v e r a l  l e s i o n s  on a l l  lower 

l e a v e s  of a l l  p l a n t s ;  
Severe - l e s i o n s  on a l l  l e a v e s  o f  a l l  p l a n t s ,  

t h e  lower leaves  t o t a l l y  d i s e a s e d  
and t h e  d i s e a s e  p r e s e n t  on a l l  upper  
leaves.  

The inc idence  of smut and e r g o t  w a s  
measured by counting t h e  numbers of a f f e c t e d  
heads i n  100-head samples a t  s e v e r a l  
l o c a t i o n s  i n  a f i e l d .  An average of less 
than one a f f e c t e d  head p e r  f i e l d  w a s  
considered trace i n f e c t i o n ;  one and t w o  
a f f e c t e d  heads were cons idered  s l i g h t  and 
moderate , r e s p e c t i v e l y .  

Root ro t  i n t e n s i t y  w a s  r a t e d  by n o t i n g  
t h e  amount of t i s s u e  d i s c o l o r a t i o n  a t  t h e  
subcoronal  in te rnode  ( 4 ) .  

Results 

NORTHERN ALBERTA 

The c rops  i n  t h e  w e s t  and sou th  of  t h e  
area surveyed were more mature than i n  t h e  
n o r t h e a s t  where r a i n f a l l  w a s  more abundant. 
The l o w  r a i n f a l l  w a s  a s s o c i a t e d  with a l o w  
inc idence  o f  l e a f  d i s e a s e s ,  whereas r o o t  ro t  
of b a r l e y  w a s  more e v i d e n t  i n  t h e  areas of 
l o w  r a i n f a l l .  

Barley 

Table 2 i l l u s t r a t e s  t h e  i n t e n s i t i e s  o f  
t h e  var ious  d i seases .  Sca ld  caused by 
R h  nchos orium scalis  (Oud.) Davis w a s  found 
mo:e f r e g u e n t l y  t h a n e t  b l o t c h  (Drechs le ra  
teres [Sacc.] Shoem.) on b a r l e y  i n  1910. 
Smut ( l o o s e  and covered) w a s  found i n  1 4 %  of  
t h e  f i e l d s  v i s i t e d .  

- 
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Table 1. Number of  farms growing wheat, o a t s ,  o r  barley and percentage of farms 
surveyed i n  four crop d i s t r i c t s  i n  c e n t r a l  Alberta i n  1970 

Wheat Oats Barley 

Crop N o .  of % farms No. of % farms No. of % farms 
D i s t r i c t  farms * surveyed farms * surveyed farms* surveyed 

1700 0.7 3500 0.5 4500 1.0 

8000 0.3 7000 0.05 5000 0 .2  

8 

10 

3400 0.5 5300 0.5 4800 0.4 11 

13 4000 0.1 4000 0.1 4700 0.3 

* 
Data supplied by the Alberta Department of Agriculture,  Economics Division. 

Table 2 .  Percentage of 60 barley f i e l d s  showing 
various i n t e n s i t i e s  of f i v e  diseases 
i n  northern Alberta,  1970 

In tens i ty  of N e t  Root Loose Covered 
d isease  b lo tch  Scald r o t  smut smut 

0 23 9 35 

Trace 54 49 32 5 9 

S l i g h t  7 19 16 

Moderate 1 2  17 14 

Severe 4 6 3 

F i f t y- f i v e  percen t  of the b a r l e y  examined 
w a s  sown on summerfallow and 45% on s tubble .  
The inc idence  of moderate and severe  roo t  r o t  
w a s  g r e a t e r  on summerfallow-sown b a r l e y  than 
on s t u b b l e .  Approximately 35% of f i e l d s  of 
b a r l e y  from both s t u b b l e  and fa l low w e r e  f r e e  
from r o o t  rot.  

Wheat 

Spr ing  wheat w a s  found t o  be r e l a t i v e l y  
f r e e  from d isease .  Leaf and stem r u s t  a s  
w e l l  as head d i s e a s e s  such as e r g o t ,  smut, 
and b a c t e r i a l  b lack  chaf f  w e r e  n o t  found i n  
t h e  25 f i e l d s  of wheat examined. 
Approximately one-half of a l l  wheat p l a n t s  
examined had cons iderab le  powdery mildew 
(Erysir;he gramin is  D.C. e x  Merat) on t h e  
lower eaves. S e p t o r i a  l e a f  s p o t  was found 
i n  about  1 0 %  of t h e  f i e l d s  and a s l i q h t  
inc idence  of common root rot ( B i  l a k s  
sorok in iana  [Sacc. i n  Sorok.] Sh- 
Fusarium sp.) occurred i n  75% of a l l  wheat 
examined. 

One t h i r d  o f  t h e  o a t s  examined had 1 t o  
2 %  of t h e  k e r n e l s  missing. This  i s  probably 
a p h y s i o l o g i c a l  condi t ion  c a l l e d  b l a s t .  Gray 
speck caused by manganese d e f i c i e n c y  w a s  

observed i n  duoufl 10% of a l l  oacs seen and 
w a s  r e s t r i c t e d  t o  about  5% of  t h e  t o t a l  l e a f  
area. N o  o t h e r  d i s e a s e s  were seen. 

F lax  - 
N o  d i s e a s e s  w e r e  observed i n  t h e  s i x  

f i e l d s  o f  f l a x  inspec ted .  

Rye 

Powdery mildew w a s  seen on t h e  l o w e r  
l eaves  o f  a l l  of t h e  rye inspected.  Sca ld  
(Rhynchosporium secalls [Oud. 1 Davis) w a s  
found on t h e  lower leaves  from one f i e l d ,  as 
w a s  b a c t e r i a l  l e a f  s t r i p e  (Xanthomonas 
t r a n s l u c e n s  [Jones , Johnson 6 Reddyl D o w s .  . 
N o  r u s t  o r  e r g o t  was observed. 

CENTRAL ALBERTA 

A more i n t e n s i v e  survey of  cereal c rops  
w a s  conducted i n  c e n t r a l  Alber ta  dur ing  the 
per iod  August 10 t o  August 31 when most of 
t h e  crops were i n  t h e  s o f t  dough s t a g e .  

Barley 

Losses caused by t h e  major l e a f  and head 
d i s e a s e s  i n  b a r l e y  i n  c e n t r a l  A l b e r t a  were 
e s t i m a t e d  a t  9.91% of  p o t e n t i a l  y i e l d .  The 
t w o  l e a f  d i s e a s e s  , s c a l d  (Rhynchosporium 
secalis) and n e t  b l o t c h  (Drechslera teres) 
w e r e  genera l ly  n o t  found a s s o c i a t e d  i n  t h e  
same f i e l d .  Sca ld  was more severe  than n e t  
b l o t c h  i n  1970 and w a s  most p r e v a l e n t  i n  Crop 
D i s t r i c t s  10 and 13 i n  t h e  n o r t h e a s t  area of 
t h e  c e n t r a l  region (Table 3 ) .  

Leaf s p o t  (Se t o r i a  spp.) w a s  found i n  
trace amounts -?b%- of t h e  f i e l d s .  and 
b a c t e r i a l  l e a f  s t r i p e  Xanthomonas t r a n s l u c e n s  
i n  s l i q h t  amounts i n  4.5% of  the  f i e l d s :  s p o t  
b l o t c h -  ( B i p o l a r i s  sorok in iana)  and e r g o t  
(Claviceps purpurea LFr. ] Tul. ) w e r e  observed 
i n  trace amounts i n  1 %  of  t h e  f i e l d s .  These 
d i s e a s e s  were n o t  considered t o  cause a 
s i g n i f i c a n t  l o s s  i n  y i e l d .  

Common r o o t  r o t  w a s  recorded i n  74.4% of 
a l l  f i e l d s  seen and was e s t i m a t e d  t o  have 
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Table  3. Yield losses from diseases of b a r l e y  i n  c e n t r a l  Alberta, 1970 

Yield losses f r o m  
Average P o t e n t i a l  P o t e n t i a l  y i e l d  

N e t  y i e l d  y i e l d  A c r e s  product i o n  
s c a l d  b l o t c h  Smut T o t a l  (bu/acre) * (bu/acre)  * ( '000) * ( '000 bu) t Crop 

D i s t r i c t  

8 Range ( % )  0-32 0-41 0-5 
Mean ( % )  5 . 1  2.03 0.28 7.41 41.6 44.9 6 16 27,658 
Bu ( '000)  1410.6 516.4 77.4 2004.4 

% fields wi th  d i s e a s e  91.3 65 40 

10 Range ($1  0-58 0-3.2 0-1.0 
Mean ( % )  10.4 0 .35 0 .5  11.25 43.1  48.6 490 
Bu ( '000) 2476.6 83.35 138.6 2698.6 

% f i e l d s  w i t h  disease 88 66 78 

11 Range ( % )  0-30 0-6 trace 
Mean ( % I  7.0 0.55 trace 7.55 42.7 46.2 444 
Bu ('000) 1435.9 112.8 trace 1548.7 

% f i e l d s  w i t h  d i s e a s e  90 68 47 

24,014 

20,513 

1 3  Range ( % I  0-58 0-10.8 trace 
Mean ( % )  14.4 6.54 trace 20.94 35.0 44.3 400 17,720 
BU ('000) 2551.7 1159.9 trace 3711.6 

% f i e l d s  w i th  d i s e a s e  91  91.7 1 6  

* Data s u p p l i e d  by t h e  Albe r t a  Department of A g r i c u l t u r e ,  Economics Div i s ion .  

The t o t a l  number of b a r l e y  f i e l d s  examined i n  each Crop D i s t r i c t  (CD) w a s  as fo l lows :  CD 8, 46; 
CD 10 ,  10; CD 11, 19 ;  CD 13,  12. 

reduced y i e ld s  by approximately 20% 
(unpublished da t a ) .  

Wheat 

Only two d iseases  of wheat w e r e  
considered important enough t o  reduce y ie ld .  
Common root  r o t  was est imated t o  have reduced 
y i e l d  by 6 %  (R.J .  Ledingham, unpublished 
d a t a ) .  A head b l igh t  t h a t  has been observed 
during t h e  pas t  5 years ,  causing the  neck, 
rachis ,  and glumes t o  become dark brown o r  
purple,  w a s  responsible f o r  severe l o s se s  i n  
Crop D i s t r i c t  11 where an 18% y ie ld  reduction 
w a s  est imated (Table 4 ) .  This condit ion w a s  
noticed i n  23% of t h e  f i e l d s  v i s i t ed .  The 
causal  agent has no t  been discovered, 
although a s imi l a r  condit ion r e f e r r ed  t o  a s  
pseudo black chaff has been described by 
Ausemus e t  a l .  ( 1 )  who regarded it a s  a 
physiological  condit ion occurring under 
ce r t a in  condit ions of hea t  and humidity. 
This condit ion appeared i n  la rge  patches i n  
the  f i e l d ,  i n  some cases  a f f ec t ing  near ly  a l l  
p lants .  Affected heads yielded only a few 
small s h r i v e l l e d  kernels .  Yield losses  were 
est imated a f t e r  examining a f f ec t ed  heads and 
grain from many s i t e s  i n  a f i e l d .  

Ergot (Claviceps purpurea) was more 
abundant t h i s  year i n  wheat than i n  previous 
years  (Table ~ 4). Qua l i t y  was a f f ec t ed  more 
than quanti ty.  

Leaf d iseases  such as s e p t o r i a  (Se t o r i a  
spp.) , powdery mildew (Erysiphe g r a m i b  

l ea f  r u s t  (Puccinia recondi ta  Rob. ex Desm.)  
were r e s t r i c t e d  chief ly  t o  t h e  lower leaves. 
These d iseases  appeared l a t e  i n  t h e  season. 

Oats - 
Very l i t t l e  d isease  w a s  found i n  o a t s  in 

1970. B l a s t  (possibly a phys io logica l  
condit ion) was found i n  75% of a l l  oats 
examined, preventing approximately 5.3% of 
t he  kerne ls  from developing. Several  p l a n t s  
were af fec ted  by barley yellow dwarf v i rus .  
Several cases  of halo b l i g h t  (Pseudomonas 
coronafaciens [ E l l i o t t ]  Stev.) and loose or 
covered smut w e r e  seen. Leaf spot  
(Drechslera avenacea [Curt. ex cke.] Shoem. 
was seen i n  about 12% of a l l  f i e l d s .  but  
incidence was r a t ed  a t  trace. 

Discussion 

This survey was made i n  an attempt t o  
measure the  s eve r i t y  of some of the  common 
diseases  of cereals. The percentage of farms 
surveyed (Table 1)  was genera l ly  less than 
desired but  it was f e l t  t h a t  the  number of  
samples obtained w a s  s u f f i c i e n t  t o  give some 
indica t ion  of loss.  Major epidemics of 
d iseases  such as  l ea f  r u s t  a r e  r a r e l y  seen i n  
Alberta,  possibly because r u s t  r e s i s t a n t  
v a r i e t i e s  a r e  grown througout the  p ra i r i e s .  
Smut d iseases  of bar ley  a r e  a l s o  kept  t o  a 
minimum because of t he  l a rge  acreage sown t o  
'Conquest' bar ley  and because of t he  use of 
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Table 4 .  The d i s t r i b u t i o n  of diseases and y i e l d  losses  i n  49 f i e l d s  of wheat inspected 
i n  c e n t r a l  Alberta,  1970 

Percentage of f i e l d s  
Disease with d i sease  Distr ibution and losses due t o  disease 

Common root  r o t  29 S l igh t  occurrence i n  a l l  Crop Districts.  
Losses estimated a t  over 6%. 

Take-all 

Leaf spot 
(Septoria sp . )  

Ergot 

Mildew 

Leaf r u s t  

Head d isco lora t ion  
(black chaf f )  
(pseudo black chaff)  

14 S l i g h t  occurrence i n  Crop Districts 8 
(10 f i e l d s )  and 11 (14 f i e l d s ) .  One 
f i e l d  with 1% loss. 

40 

31 

6 

14 

58 

Of moderate occurrence i n  a l l  Crop 
D i s t r i c t s .  Disease r e s t r i c t e d  t o  lower 
leaves.  One f i e l d  with estimated l o s s  
of 5%. 

Of moderate occurrence i n  Crop D i s t r i c t  
11 (14 f i e l d s ) .  One fie1.d with e rgot  
i n  one quar te r  of a l l  heads. Quality 
losses grea te r  than y ie ld  l o s s .  

Of moderate occurrence i n  Crop Districts 
8 and 11. One f i e l d  seen with mildew on 
upper leaves a s  well  a s  lower leaves.  

Present  only on lower leaves i n  Crop 
D i s t r i c t s  8 and 11. 

Melanosis of the head was severe i n  Crop 
D i s t r i c t  11 (14 f i e l d s ) ,  where 18% loss 
i n  y i e l d  was calculated.  Losses i n  two 
individual  f i e l d s  were calculated a t  80%. 
A condition suspected t o  be black chaff 
was found i n  about one t h i r d  of a l l  f i e l d s  
seen, where it d id  not  cause appreciable 
damage. 

seed d r e s s i n g s .  Smut was n o t  seen  i n  wheat. 
"he r e l a t i v e  freedom o f  wheat from d i s e a s e s  
may b e  due t o  t h e  r e l a t i v e l y  s m a l l  acreage o f  
wheat i n  n o r t h e r n  and c e n t r a l  A l b e r t a  as 
compared t o  b a r l e y  and oa t s .  

The loss o f  y i e l d  i n  a c rop  from a 
d i s e a s e ,  as shown i n  T a b l e s  3 and 4 ,  i s  t h e  
cumulat ive va lue  o f  a l l  d i s e a s e s  i n  t h e  crop. 
Under c e r t a i n  c o n d i t i o n s  t h i s  estimate of 
loss might be  t o o  high. An example i s  t h e  
loss s u f f e r e d  by b a r l e y  a f f e c t e d  w i t h  two 
major diseases such as r o o t  rot (20%) and 
l e a f  d i s e a s e s  (9 .6%) ,  where t h e  a c t u a l  
r educ t ion  i n  y i e l d  would probably be less 
than  t h e  29.6% c a l c u l a t e d .  

McDonald e t  al .  (2 )  s t a t e d  t h a t  t h e  
methods of  r e l a t i n g  d i s e a s e  i n t e n s i t y  t o  
y i e l d  losses s e l e c t e d  from t h e  l i t e r a t u r e  are 
subject t o  more v a r i a b i l i t y  than  o t h e r  phases  
of  a survey.  "his is e s p e c i a l l y  t h e  case 
where comparable losses i n  l e a f  area f r o m  
b a r l e y  p l a n t s  grown under high and low 
f e r t i l i z e r  regimes have q u i t e  d i f f e r e n t  
losses i n  y i e l d  ( 3 ) .  I f  t h e  sample i s  l a r g e  
enough, however, such v a r i a t i o n  shou ld  be  
minimized. 

"he loss i n  y i e l d  due t o  root rot i n  
wheat and b a r l e y  appears  t o  be o f  s i g n i f i c a n t  

importance. The r a t h e r  high l o s s  i n  b a r l e y  
might s t i m u l a t e  research  i n t o  t h e  development 
of  v a r i e t i e s  r e s i s t a n t  t o  t h i s  d i s e a s e .  
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