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LOSSES FROM CEREAL DISEASES AND VALUE OF DISEASE RESISTANCE IN 

MANITOBA AND EASTERN AND NORTHERN SASKATCHEWAN IN 1970’ 
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G. Fleischmann, C.C. Gill, A.W.Chiko. and R.J. Baker 

D a t a  on t h e  l o s s e s  caused by s p e c i f i c  
p l a n t  d i s e a s e s  and on ga ins  i n  p r o d u c t i v i t y  
from t h e  use of  d i s e a s e  c o n t r o l  measures are 
necessary  f o r  t h e  e f f i c i e n t  management of t h e  
l i m i t e d  research  resources  a v a i l a b l e  t o  solve 
d i s e a s e  problems. 

Obtaining t h e  d a t a ,  however d e s i r a b l e  
they  may be,  p r e s e n t s  many problems. The 
p a t h o l o g i s t s  must be f a m i l i a r  with many 
funga l ,  b a c t e r i a l ,  v i r a l ,  and phys io log ic  
d i s e a s e s  on a number of c rops ;  t h e r e  must be 
research  t o  e s t a b l i s h  the  losses caused by 
var ious  l e v e l s  of i n f e c t i o n  a t  d i f f e r e n t  
s t a g e s  of c rop  development so t h a t  f i e l d  
o b s e r v a t i o n s  can be r e l a t e d  t o  l o s s ;  and 
l a r g e  a r e a s  must be surveyed a t  a t i m e  when 
t h e  research  and development d i s e a s e  
n u r s e r i e s  r e q u i r e  t h e  most a t t e n t i o n .  

U n t i l  1969, p a t h o l o g i s t s  i n  Manitoba 
r e l i e d  on l i m i t e d  f i e l d  surveys and y i e l d  
t r i a l s  i n  exper imenta l  p l o t s  t o  assess t h e  
importance of  t h e  var ious  d i s e a s e s .  This  
approach was adequate f o r  i ts  time and se rved  
t o  i d e n t i f y  t h e  most important  d i s e a s e s  which 
w e r e  then given a high p r i o r i t y  i n  c e r e a l  
b reed ing  programs. IIowever, excep t  f o r  t h e  
r u s t s ,  very l i t t l e  s p e c i f i c  d i s e a s e  d a t a  w e r e  
genera ted ;  less obvious d i s e a s e s  rece ived  
scant  a t t e n t i o n ;  and t h e r e  was inadequate 
in format ion  t o  r e d i r e c t  o r  i n i t i a t e  research  
and c o n t r o l  programs. 

S i m i l a r l y ,  t h e  advantages of new, d i s e a s e  
resistant v a r i e t i e s  have been so  obvious that  
no need was f e l t  t o  provide e x t e n s i v e  d a t a  on 
t h e i r  va lue  t o  growers o r  t o  t h o s e  prov id ing  
funds f o r  research .  

T o  provide a d d i t i o n a l  much needed 
in format ion ,  an e x t e n s i v e  survey w a s  done i n  
Manitoba i n  1969, e s t i m a t i n g  t h e  losses 
caused by t h e  major d i s e a s e s  o f  wheat, o a t s ,  
and b a r l e y  ( I ) .  This  paper  r e p o r t s  a s i m i l a r  
survey ,  extended t o  inc lude  p a r t s  of 
Saskatchewan, conducted i n  19 70. 

Cont r ibu t ion  No. 469, Research S t a t i o n ,  
Canada Department of A g r i c u l t u r e ,  Winnipeg 
19, Manitoba. 

Mater ia ls  and methods 

The methods used were similar t o  t h o s e  
developed i n  1969 ( 1 )  with s l i q h t  
modif icat ions.  E igh t  survey r o u t e s  w e r e  
mapped t o  cover  a l l  of t h e  crop d i s t r i c t s  i n  
Manitoba and f o u r  i n  e a s t e r n  and nor thern  
Saskatchewan. The routes through Manitoba, 
two f o r  each crop,  were designed t o  p a s s  
through t h e  a r e a s  i n  which over  75% of t h e  
s p e c i f i c  c rop  was grown; t h e  Saskatchewan 
rou tes  were in tended  t o  cover  a l l  c e r e a l  
crops. The leng th  of  s p e c i f i c  r o u t e s  v a r i e d  
from 370 t o  1600 miles covering a t o t a l  of 
6000 m i l e s  and 689 f i e l d s  i n  41 man days. 

The optimum number of survey s i tes  i n  
each c rop  d i s t r i c t  w a s  a r b i t r a r i l y  set  a t  1% 
o f  t h e  farms growing t h e  s p e c i f i c  c rop  and 
t h i s  f i g u r e  was u s u a l l y  achieved o r  exceeded, 
except  i n  t h e  case  of wheat (Table 1 ) .  The 
number of farms, r a t h e r  than t h e  number of 
a c r e s  i n  a d i s t r i c t ,  w a s  used because 
management p r a c t i c e s  such as seed  t rea tment  , 
crop r o t a t i o n ,  and o t h e r  d i s e a s e  c o n t r o l  
measures were assumed t o  be uniform on a 
p a r t i c u l a r  farm r e g a r d l e s s  of t h e  s i z e  o f  
f i e l d s .  The sites w e r e  marked on t h e  rou te  
maps a t  15- t o  2 0- m i l e  i n t e r v a l s  and t h e  
f i e l d  closest t o  each s i t e  on t h e  r o u t e  was 
surveyed. Although each r o u t e  was designed 
t o  survey a s p e c i f i c  crop,  some s i tes  f o r  t h e  
o t h e r  t w o  c rops  were a l s o  included.  Disease 
incidence i n  each f i e l d  w a s  a ssessed  on 2 5  
p l a n t s ,  one c o l l e c t e d  every  2 paces along a 
t r a v e r s e  50 Yards long and 50 yards  i n  from 
t h e  edge of the f i e l d .  Disease r a t i n g s  and 
information on s t a g e  of  growth, l o c a t i o n ,  
etc.  were recorded on c r o p- s p e c i f i c  survey 
f o m s .  

The surveys w e r e  conducted dur ing  t h e  
per iod  of J u l y  28 t o  Aug. 1 2  when most of the 
c rop  w a s  i n  t h e  s o f t  dough s t a g e .  For  t h e  
f i n a l  a n a l y s i s  o f  t h e  d a t a  t h e  1 4  c rop  
d i s t r i c t s  were grouped i n t o  f i v e  areas based 
on previous knowledge of t h e  genera l  
d i s t r i b u t i o n  of d i seases .  For  Saskatchewan 
e x i s t i n g  crop d i s t r i c t s  w e r e  used. 

The range and mean percentage l o s s  f o r  
each d i s e a s e  were determined and t h e  
p o t e n t i a l  average yield i n  each a r e a  w a s  
found oy mul t ip ly ing  the average y i e l d  by 100 
and d i v i d i n g  by 100 minus t h e  percentage loss 
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Table  1. Number o f  farms w i t h  s p e c i f i c  c r o p s ,  number o f  survey s i t es ,  and pe rcen tage  of farms 
surveyed i n  Manitoba and i n  e a s t e r n  and no r the rn  Saskatchewan 

Wheat O a t s  Ba r l ey  

Area and N o .  of Farms surveyed No. of Farms surveyed N o .  of Farms surveyed 
Crop D i s t r i c t  farms* ( N o . )  (%) farms* ( N o . )  ( % )  farms" ( N o . )  ( % )  

MANITOBA 

E a s t  
4 
5 
6 

12  
T o t a l  

C e n t r a l  
3 

Southwest 
1 
L 

7 
Total  

West- centra l  
8 
9 

10 
14 

T o t a l  

Northwest 
11 
1 3  

T o t a l  

TOTAL 

SASKATCHEWAN 

Sou theas t  (1) 

E a s t- c e n t r a l  (5)  

Northeast (8) 

N o r t h w e s t  (9)  

TOTAL 

513 
1750 

96 
600 

2959 

3723 

1544 
2335 
1422 
5301 

1541 
1360 
2543 

599 
6043 

1818 
932 

2750 

6 
1 2  

18 

25 

14  
12  
11 
37 

11 
11 
15  

2 
39 

8 
4 

12 

131  

26 

37 

19  

26 

10 8 

0.6 

0.7 

0.7 

0.6 

0.4 

605 
1880 
189 
728 

3402 

3204 

1207 
1913 
1299 
4419 

1427 
1276 
1852 
630 

5185 

1489 
656 

2145 

1 5  
20 

3 
1 

39 

33 

7 
12 
8 

27 

1 3  
15  
18 
2 

48 

8 
4 

12  

159 

20 

24 

13 

9 

66 

1.1 

1.0 

0.6 

0.9 

0.6 

403 
843 

29 
321 

1596 

1649 

5 86 
994 
632 

2212 

571 
571 

1465 
273 

2880 

810 
702 

1512 

4 
16 

20 

26 

6 
11 
1 3  
30 

12  
1 3  
16 

4 1  

10 
4 

14 

131  

1 3  

35 

20 

26 

94 

1 .2  

1 .4  

1.4 

0.9 

* 
Manitoba Agr i cu l tu re  Yearbook, 1969. 

from a l l  d i s e a s e s .  The l o s s  i n  bushe l s  from 
i n d i v i d u a l  d i s e a s e s  w a s  c a l c u l a t e d  by 
m u l t i p l y i n g  t h e  mean percen tage  l o s s  from a 
d i s e a s e  oy t h e  p o t e n t i a l  y i e l d  and by t h e  
acre age. 

The methods of  a s s e s s i n g  losses from 
i n d i v i d u a l  d i s e a s e s  were s i m i l a r  t o  t h o s e  
used t h e  p rev ious  y e a r  ( I ) .  The g a i n  i n  
wheat p roduc t ion  from t h e  use o f  s t e m -  and 
l e a f - r u s t  r e s i s t a n t  v a r i e t i e s  was ob ta ined  by 
comparing t h e  average y i e l d  of  'Manitou" 
( r e s i s t a n t  t o  stem r u s t  and moderately 
r e s i s t an t  t o  l e a f  r u s t )  , 'Thatcher '  
( s u s c e p t i b l e  t o  l e a f  r u s t )  and 'Marquis '  
( s u s c e p t i b l e  t o  bo th  r u s t s )  i n  t h e  1970 
Western Wheat Co-operative T e s t s .  The mean 
y i e l d s  i n  cwt/acre from seven s t a t i o n s  i n  t h e  
1970 r u s t  a r e a  (Brandon, Portage l a  P r a i r i e ,  

Morden , Ind ian  Head , i , l e l fo r t ,  Regina and 
Saskatoon)  w e r e :  'Manitou' , 25.7; 'Tha tcher '  , 
23.7; and ':*larquis', 21.2. The mean y i e l d s  
from t e n  s t a t i o n s  i n  t h e  a d j o i n i n g  r u s t - f r e e  
areas of Saskatchewan and A l b e r t a  ( C a b r i ,  
Kindersley,  S c o t t ,  Swi f t  Current  , Acme , 
Beaverlodge, Edmonton, Evansburg, Lacombe , 
and Lethbridge)  w e r e :  'Flanitou' , 26.5; 
'Tha tcher ' ,  25.7; and 'Marquis ' ,  24.2  
cwt/acre. The gain i n  p roduc t ion  from l e a f  
r u s t  r e s i s t a n c e  was c a l c u l a t e d  from t h e  
d i f f e r e n c e  i n  y i e l d  between 'Manitou' and 
'Tha tcher '  a s  a percentage o f  t h e  y i e l d  of 
'Elanitou';  and from stem r u s t  r e s i s t a n c e ,  t h e  
d i f f e r e n c e  between 'Thatcher '  and 'Marquis' 
y i e l d s  a s  a percen tage  y i e l d  advantage of  
'Manitou' and 'Tha tcher '  under r u s t - f r e e  
condi t ions .  

I 

7--------- .--- -l-- -. 
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I T a b l e  2. Y le ld  l o s s e s  from d i s e a s e  i n  wheat  i n  Manltoba, 1970 
7 
1 Y i e l d  l o s s e s  from 

I Average P o t e n t i a l  P o t e n t i a l  

(Crop D i s t r i c t )  r u s t  s p o t  V i rus  rot  T o t a l  (bu/ac)  (bu/ac) ( ' 000)  ( ' 0 0 0  bu)  
I 

E a s t  Range ( % )  T -20 0-25 0-T 0-0 18.3 19.8  234 4,633.2 

Leaf Leaf Root y i e l d  a v g  y i e l d  A c r e s  p r o d u c t i o n  A r e  a 

* 
( 4 ,  5 ,  6 ,  1 2 )  Mean ( % )  2.6 4 .7  0 0 7 . 3  

But ( ' 000)  120.5 217.8 0 0 338.2 

C e n t r a l  Range ( % )  T-10 0-17 0-3 0-0 19.3  20.7 297 6,147.9 
(3 )  Mean ( % )  0 .8  2 .o 0 . 1  0 2 .9  

Bu ( ' 000)  49.2 123.0 6 . 1  0 178.2 

Southwest  Range ( % )  0-35 0-25 0-4 0-1 22.2 23.8  418 9 ,948.4  
(1, 2 ,  7 )  Mean ( % )  3.2 3 .2  0 . 1  0 .1  6.6 

Bu ( ' 000)  318.3 318.3 , 9 . 9  9.9 656.6 

I West- cen t r a l  Range ( % )  T-20 0-15 0-T 0-T 22.8  24.3 307 7 ,460.1  
( 8 ,  9 ,  1 0 )  Mean ( 8 )  5.1  1 .2  0 0 6 . 3  

I BU ( ' 0 0 0 )  380.5 89.5 0 0 470.0 

I Range ( % )  T-35 0-32 0-0 0-10 24.1 144 4,665.6 

I Bu ( ' 000)  811.8 312.6 0 70.0 1 ,194.4  

Northwest  
(11, 13,  14 )  Mean ( % )  17.4 6 .7  0 1 . 5  25.6 32.4 

T o t a l  ( '000 bu)  1 ,680.3  1 ,061.0  16.0 79.9  2,837.4 21.6 23.5 1 ,400 32,855.2  

% o f  p o t e n t i a l  p roduc t ion  5.11 3 .23 0.05 0 .24 8 .64 

* 
I 

T = t r a c e  
, 
I 

I + Bu = b u s h e l s  

Tab le  3 .  Y ie ld  losses from d i s e a s e  i n  oats i n  Manitoba, 1970 

~~ ~~ 

Yie ld  l o s s e s  from 
P o t e n t i a l  

(Crop D i s t r i c t )  r u s t  r u s t  V i rus  s p o t  B l a s t  T o t a l  (bu/ac) (bu/ac)  ( '000)  ( ' 0 0 0  bu)  

Average P o t e n t i a l  
A r e a  Crown Stem Leaf y i e l d  avg y i e l d  Acres p roduc t ion  

E a s t  Range ( % )  0-50 0-56 0-14 
( 4 ,  5 ,  6 ,  1 2 )  Mean ( % )  1 4 . 8  17 .3  0.8 

BU ( ' 0 0 0 )  2,606.8  3 ,047.2  140.9 

C e n t r a l  Range ( % )  T-34 0-40 0-8 
( 3 )  Mean ( % )  9.8  12 .8  0 . 3  

BU ( ' 0 0 0 )  1,014.6  1 ,325.1  31.1 

Southwest  Range ( % )  0-16 0-15 0-4 
(1, 2 ,  7) Mean ( % )  2.2  1 .6  0.2 

BU ( ' 000 )  274.7 199.8 25.0 

Wes t- cen t r a l  Range ( % )  0-20 0-15 0-3 
Mean ( % )  3:7 0 .4  0.1 
BU ( ' 0 0 0 )  536.8 58.0 14.5 

Northwest  Range ( % )  0-10 0-2 0-2 
(11, 1 3 ,  1 4 )  Mean ( % )  2 .3  0 .1  0 .3  

BU ( ' 0 0 0 )  181.0 7 .9  23.6 

0-5 
0 . 3  
52.8  

0-5 
0 .2  
20.7 

0-8 
0.3  
37.5 

0-2 
0 . 1  
14.5 

0-32 
2.9 
228.2 

0-0 
0 
0 

0-1 
0 
0 

0- 3 
0 . 1  
12.5  

0-5 
0.1 
14.5  

0-5 
0 .5  
39.3 

33.2 
5 ,847.7  

23.1 
2 ,391.5  

4.4 
549.3 

4.4 
638.3 

6 . 1  
480.1  

35.9 53.7 328 

39.2 51.0 203 

43.4 45.4 275 

48.0 50.2  289 

44.8  47.7 165 

17,613.6  

10,353 .O 

12,485 .O 

14 ,507 .8  

7.870.5 

~~ 

T o t a l  ( '000 bu )  4 ,613.9  4 ,638.0  235.1 353.7 66.3 9,906.9 41.9 49.9 1 ,260 62,829.9 

% of  p o t e n t i a l  p r o d u c t i o n 7 . 3 4  7.38 0 .37 0.56 0.10 15.76 
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Table 4. Yield losses  from disease i n  barley i n  Manitoba, 1970 

Yield losses  from 

Average Po ten t i a l  Po ten t i a l  

(Crop D i s t r i c t )  Virus spo t  Thrips r u s t  rust smut rot Total  (bu/ac) (bu/ac) ('000) ('000 bu) 

East  Range (%)  0-29 0-17 0-5 0-3 0-0 0-11 0-0 T-42 27.6 32.0 242 7.744.0 
(4, 5, 6 ,  12) Mean (%) 7.8 4.5 0.2 0.2 0 1.1 0 13.8 

Area Leaf Leaf Stem m o t  y i e l d  avg y i e l d  Acres production 

BU ('000) 604.0 348.5 15.5 15.5 0 85.2 0 1,068.7 

275 8,910.0 
Central  Range (%)  0-28 0-11 0-5 0-6.4 0-17.5 0-4.0 0-0 0-43.1 29.9 32.4 
(3) Mean (%) 3.8 1.3 0.9 0.4 1.2 0.2 0 7.8 

BU ('000) 338.6 115.8 80.2 35.6 106.9 17.8 0 694.9 

399 162.0 
Southwest Range (%) 0-15 T-15 0-10 0-4.8 0-0 0-10 0-T T-30.0 36.1 38.0 
(1. 2, 7) Mean (%) 1.3 1.7 1.5 0.3 0 0.3 0 5.1 

BU ('000) 197.1 257.1 227.4 45.5 0 45.5 0 773.3 

West-central Range (%) 0-6 0-20 0-10 0-13.5 0-0 0-5 0-T 0-33.5 39.5 41.6 331 769.6 (8, 9 ,  10,  14) Mean (%)  0.2 2.1 1.9 0.7 0 0 .1  0 5.0 
BU ('000) 27.5 289.2 261.6 96.4 0 13.8 0 688.5 

Northwest Range (%) 0-1.2 T-8.5 0-10 0-7 0-0 0-T 0-12 T-30.6 34.9 37.9 253 588.7 
(11-13) Mean (%) 0 .1  1.9 3.2 1.1 0 0 1.7 8.0 

Bu ('000) 9.6 182.2 306.8 105.5 0 0 163.0 767.1 

Total  ( '000 bu) 1,176.8 1,192.8 891.5 298.5 106.9 162.3 163.0 3,992.5 34.1 36.8 1,500 55,174.3 

% of p o t e n t i a l  productlon 2.13 2.16 1.61 0.54 0.20 0.30 0.30 7.24 

Results 

Wheat 

Losses from t h e  major d i s e a s e s  o f  wheat 
t h a t  occurred i n  Manitoba and eastern and 
nor thern  Saskatchewan amounted t o  2.8 and 4.3 
m i l l i o n  bu or  8.6 and 8.11, r e s p e c t i v e l y ,  of 
t h e  p o t e n t i a l  y i e l d  wi thout  d i s e a s e  (Tables  
2 and 5 ) .  The value of r u s t  and smut 
r e s i s t a n c e  f o r  ilanitoba w a s  e s t i m a t e d  a t  3.4 
m i l l i o n  bu. or $4.8 m i l l i o n  (Table 8 ) .  

Most of t h e  wheat v a r i e t i e s  grown i n  t h e  
a r e a  surveyed are r e s i s t a n t  t o  s t e m  r u s t  
(Pucc in ia  y ramin i s  Pers .  f .  sp.  t r i t i c i  
Eriks .  and E. Henn.) and losses were n o t  
s i g n i f i c a n t .  Leaf r u s t  (Pucc in ia  recondi ta  
Rob. ex. D e s m . )  was the  s i n g l e  most important  . -  - 
d i s e a s e  i n  Nanitoba, caus ing  l o s s e s  of 1 . 7  
m i l l i o n  bu or 5.1% of  t h e  p o t e n t i a l  
product ion.  Saskatchewan l o s s e s  amounted t o  
1.9 m i l l i o n  bu or 2.6% of t h e  p o t e n t i a l  
product ion.  

A l l  of t h e  common wheat v a r i e t i e s  grown 
i n  Manitoba are r e s i s t a n t  t o  loose  smut ~- 
caused by U s t i l a  o t r i t i c i  ( P e r s . )  Rostr . ;  
nnlv t r a c e d o n - r e d  i n  both common ----z ~- 
and durum wheats i n  1970. 

tritici-repent is 
sorok in iana  
m e n a e  Frank f .  sp. t r i t i c e a  T. & caused losses of 1.0 a n d m i o n  
bu or 3.2 and 4 .2% of t h e  p o t e n t i a l  
product ion f o r  Manitoba and t h e  Saskatchewan 
a r e a  r e s p e c t i v e l y .  

rot w e r e  s l i g h t  i n  a l l  a r e a s  surveyed. 
Losses caused by v i r u s  d i s e a s e s  and root 

O* 

Losses from d i s e a s e s  i n  oats amounted t o  
9 .9  and 0.8 m i l l i o n  bu or 15.8 and 1.4% of 
t h e  p o t e n t i a l  product ion f o r  Manitoba and t h e  
Saskatchewan a reas  r e s p e c t i v e l y  (Tables  3 and 
7 ) .  Crown r u s t  (Pucc in ia  corona ta  Cda. f .  
ap. avenae E r i k s . m  stem T P u c c i n i a  
graminis  P e r s .  f .  sp. avenae Er iks .  and E. 
Henn.) were t h e  most d e s t r u c t i v e  d i s e a s e s  of 
o a t s  i n  Manitoba, caus ing  l o s s e s  o f  $4.6 
m i l l i o n .  Abundant inoculum combined wi th  a 
cons iderab le  acreage of la te- seeded oats 
r e s u l t e d  i n  t h e  most severe  epidemic and t h e  
g r e a t e s t  y i e l d  loss s i n c e  1955. 

Most o f  t h e  o a t  v a r i e t i e s  grown i n  t h e  
a r e a  surveyed are r e s i s t a n t  t o  t h e  p r e v a l e n t  
races of smut; only trace i n f e c t i o n s  o f  loose  
and covered smut were found i n  Manitoba and 
mean l e v e l s  o f  up t o  0.1% w e r e  p r e s e n t  i n  
only one d i s t r i c t  i n  Saskatchewan. The g a i n  
i n  product ion form t h e  use of smut r e s i s t a n t  
v a r i e t i e s  i n  Manitoba amounted t o  0.6 m i l l i o n  
bu o r  $0.3 m i l l i o n .  I n  t h e  a r e a  surveyed,  
v i r u s  d i s e a s e s  and l e a f  s p o t  d i s e a s e s  caused 
by Drechslera  avenacea (Curt .  ex Cke.) Shoem. 
and Se t o r i a  avenae Frank f .  sp. avenae 
c a u s e h l i m s s e s .  

Barley 

Losses caused by the major d i s e a s e s  and 
t h r i p s  i n  b a r l e y  t o t a l l e d  4.0 and 6.1 

z l l i o n  bu o r  7.2 and 7.6% of t h e  p o t e n t i a l  
product ion f o r  Manitoba and t h e  Saskatchewan 
area, r e s p e c t i v e l y  (Tables  4 and 6 ) .  

Thrips  were t h e  most important  cause of  
c rop  damage i n  t h e  Saskatchewan area, caus ing  
losses of 3.5 m i l l i o n  bu or 4.3% of p o t e n t i a l  
y i e l d ;  Ilanitoba l o s s e s  from t h i s  cause w e r e  
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Table  5. Y ie ld  losses from disease i n  wheat i n  e a s t e r n  and no r the rn  Saskatchewan, 1970 

Y i e l d  l o s s e s  from 
Average P o t e n t i a l  P o t e n t i a l  

(Crop D i s t r i c t )  r u s t  s p o t  V i rus  ro t  T o t a l  (bu/ac) (bu/ac) ( '000)  ( ' 000  bu) 
A r e a  Leaf Leaf Root y i e l d  avg y i e l d  A c r e s  p roduc t ion  

_ _ ~  
Sou theas t  Range ('%) 0-3 0-8 0-T 0-5 T-9 21.7 22.1 463 10,232.3 
(1) Mean ( % )  1.1 0.4 0 0 .3  1.8 

Bu ( ' 000)  112.6 40.9 0 30.7 184.2 

668 19,639.2  E a s t- c e n t r a l  Range ( % )  0-35 0-27 0-T 0-T T-42 26.4 29.4 
(5 )  Mean ( 8 )  7.2 2.9 0 0 1 0 . 1  

Bu ( ' 000)  1 ,414.0  569.5 0 0 1,983.6  

27.2 29.1  358 10,417.8  Nor theas t  Range ( % )  0-3 T-25 0-T 0-12 T-29 
(8) Mean ( % )  0 .6  4.9 0 1 .0  6.5 

Bu ( ' 000 )  62.5 510.5 0 104.2 677.1 

Northwest Range (%)  0-20 0-38 0-2 0-1 T-50 29.2 33.0 375 12,375.0  
(9 )  Mean ( % )  2 .6  8.7 0 . 1  0 .2  11.6 

Bu ( '000)  321.7 1,076.6 12.4 24.8 1 ,435.5  

T o t a l  ( ' 000  bu )  1 ,910.8  2,197.5 12.4 159.7 4,280.4 25.9 28.3 1 ,864 52,664.3 

% of  p o t e n t i a l  p roduc t ion  3.63 4.17 0.02 0.30 8.13 

Table 6. Yield losses from disease in  barley i n  eastern and northern Saskatche*an, 1970 

Area 
(crop Di s t r i c t )  

Yield losses from 
Average Potent ia l  Potential 

Virus spot  Thrips r u s t  Smut ro t  Total (bu/ac) (bu/ac) ('000) ('000 bu) 
y ie ld  avg yie ld  Acres production Leaf Leaf m o t  

Southeast 
(1) 

East-central 
(5) 

Nor the as t 
(8) 

Northwest 
(9) 

~~ 

0-4 T-1.3 
0.7 0.2 
82.0 23.4 

0-0.1 T-23.0 
0 1.5 
0 354.8 

0-0.1 T-14 
0 2.3 
0 409.0 

0-10 0-20 
1.3 2.4 
358.5 661.9 

~~ ~~ 

0-1.0 0-4 
0.1 0.4 
11.7 46.9 

0-10 0-0.1 
4.0 0 
946.1 0 

0-10 0-0.1 
4.8 0 
853.6 0 

0-10 0-0 
6.1 0 
1,682.2 0 

0-3 
0.3 
35.1 

0-3 
0.4 
94.6 

0-4 
0.4 
71.1 

0-8 
0.9 
248.2 

0-0.2 
0 
0 

0-20 
0.6 
141.9 

0-5 
0.3 
53.3 

0-4 
0.2 
55.1 

41.6 42.3 277 11,717.1 
1.7 
199.2 

42.5 45.4 521 23,653.5 
6.5 
1,537.5 

40.4 43.8 406 17,782.8 
7.8 
1,387.1 

556 27,577.6 44.2 49.6 
10.9 
3,005.9 

Total ('000 bu) 440.5 1,449.1 3,493.6 46.9 449.0 250.3 6,129.7 42.4 45.9 1,760 80,730.9 

% of potent ia l  production 0.54 1.79 4.33 0.06 0.56 0.31 7.59 

0.9 m i l l i o n  Iju o r  1 .6% of p o t e n t i a l  
product ion.  

Virus d i s e a s e s  and t h e  f o l i a q e  d i s e a s e s  
s p o t  b l o t c h  (Cochliobolus s a t i v u s  [ I t o  & 
Kurib. 1 Drechs. e x  Dastur  , imper fec t  s ta te  
B i  o l a r i s  sorok in iana  [Sacc. i n  Sorok.] & n e t  h lo tch  (Pyreno h o r a  teres 
(Died.) Drechs., imper fec t  s t a t e P  D r e c h z  
teres [Sacc.]  Shoem.); and s e p t o r i a  l e a f  
b l o t c h  (Se t o r i a  a s s e r i n i i  Sacc. ), comLined, 
caused * o h  1.9  m i l l i o n  bu o r  
4 . 3  and 2 . 3 %  of t h e  p o t e n t i a l  y i e l d  f o r  
Manitoba and the Saskatchewan a r e a ,  
r e s p e c t i v e l y .  

Most of t h e  six-rowed v a r i e t i e s  grown a r e  
r e s i s t a n t  o r  moderately r es i s t an t  t o  t h e  
p r e v a l e n t  races  of smut and t h e  va lue  of t h i s  
r e s i s t a n c e  was es t imated  a t  0.6 m i l l i o n  bu or 
$0.5 mi l l ion .  Smuts caused by U s t i l a  o nuda 
( Jens . )  Rostr . ,  u. n i  ra  Tapki, d o =  
( P e r s . )  Lagerli. occ& mainly on- 2- 
v a r i e t i e s  and on a small  acreage of 
s u s c e p t i b l e ,  b u t  n o t  recommended, 6-row 
v a r i e t i e s .  Combined l o s s e s  f o r  t h e  e n t i r e  
a rea  surveyed were 0.6 m i l l i o n  bu or 0 .9% of 
t h e  p o t e n t i a l  y i e l d .  
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Table  7. Yield losses from d i s e a s e  i n  oats i n  e a s t e r n  and no r the rn  Saskatchewan, 1970 

Yie ld  losses from 
Average P o t e n t i a l  P o t e n t i a l  

(Crop D i s t r i c t )  r u s t  Virus  s p o t  Smut B l a s t  To ta l  (bu/ac) (bu/ac) ( ' 0 0 0 )  ( '000 bu) 
A r e a  Crown Leaf y i e l d  avg y i e l d  A c r e s  p roduc t ion  

S o u t h e a s t  Range ( % )  0-T 0-4 0-T 0-0 0-1 0-4 52.7 52.9 200 10,580 
(1) Mean ( % )  0 0.2 0 . 1  0 0 0.3 

Bu ( ' 0 0 0 )  0 21.2 10.6 0 0 31.7 

56.0 388 21,728.0 E a s t - c e n t r a l  Range ( % )  0-8 0-2 0-T 0-T 0-1 0-8 55.4 
(5 )  Mean ($1 0.6 0 .2  0 .1  0 0 . 1  1 .0  

Bu ( ' 0 0 0 )  130.4 43.4 21.7 0 21.7 217.3 

52.7 175 9,222.5 Nor theas t  Range ( % )  0-0 0-1 0-T 0-0 0-5 0-5.1 52.3 
(8) Mean ( % )  0 0.2 0 .1  0 0 .5  0.8 

BU ( '000)  18.4 9.2 0 4 6 . 1  73.8 

60.9 329 20,036.1 Northwest Range ( % )  0-0 0-8 0-1 0-1 0-0 0-8 59.3 
(9)  Mean ( % )  0 2.4  0.2 0 .1  0 2.7 

Bu ( '000) 0 480.9 40.0 20.0 0 541 .O 

T o t a l  ( '000 bu) 130.4 563.9 81.5 20.0 67.8  863.8 55.6 56.4 1 ,092 61,566.6 

% of p o t e n t i a l  p roduc t ion  0 .21 0.92 0.13 0.03 0 . 1 1  1.40 

\ 

T a b l e  8. Value o f  d i s e a s e  r e s i s t a n c e  i n  cereal v a r i e t i e s  grown i n  Manitoba i n  1970 

Crop Disease 

Common 
wheat Stem r u s t  

Leaf r u s t  

Loose smut 

T o t a l  

O a t s  Smut 

Bar ley Smut 

Loss i n  Acreage o f  To ta l  Gain i n  
s u s c e p t i b l e  v a r i e t i e s  r e s i s t a n t  v a r i e t i e s  p roduc t ion  p roduc t ion  P r i c e  Value 

( % )  (%)  ( '000 bu) ( '000 bu )  ($/bu) (S'OOO) 

4.0  100 30,223.7 1 ,208.9  1.40 1 ,706 .5  

7 . 8  77.7 1 ,831.5  1.40 2,564.1 

1 . 3  100 392.9 1.40 550.1 

3,433.3 4,820.7 

1.2 99.0 52,805.4 628.4 0 .50 314.2 

2 .1  60.4 51,195.8 650.2 0.75 487.6 

T o t a l  4,711.9 bu $5,622.5 

Discussion 

The e s t i m a t e s  of d i s e a s e  loss and t h e  
va lue  of  r e s i s t a n c e  c a l c u l a t e d  f o r  1970 are 
probably conserva t ive .  The assessment d i d  
n o t  t a k e  i n t o  account a c t u a l  and p o t e n t i a l  
losses i n  q u a l i t y  of t h e  crop. 

The nrthods used f o r  t h i s  survey are, of 
course, open t o  crit icism; more f i e l d s ,  m o r e  
samples p e r  f i e l d ,  o r  simply more resource 
imput would have been d e s i r a b l e .  However, w e  
b e l i e v e  a survey of t h i s  n a t u r e  t o  be 
adequate f o r  t h e  purposes in tended;  t h e  
economic r e a l i t y  of p l a n t  d i s e a s e  losses and 
t h e  j u s t i f i c a t i o n  f o r  c o n t r o l  research  are 
c l e a r l y  i n d i c a t e d .  Research resources  should 
n o t  be d i v e r t e d  t o  l a r g e  s c a l e  p r e c i s e  

determinat ion of d i s e a s e  l o s s e s  when they 
could be used t o  c o n t r o l  t h e  losses. 
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