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LOSSES FROM CEREAL DISEASES AND VALUE OF DISEASE RESISTANCE 
IN MANITOBA I N  1969' 

W.C.McDonald. J .  W.Martens, G.J.Green, D.J.Samborski. G.Fleischmann, and C.C.GiII  

D a t a  on losses caused by p l a n t  d i s e a s e s  
and on g a i n s  i n  p r o d u c t i v i t y  from t h e  use o f  
d i s e a s e  control  measures developed through 
r e s e a r c h  are becoming i n c r e a s i n g l y  important  
to  agenc ies  such as FAO, U.S.D.A. and C.D.A. 
f o r  a s s e s s i n g  r e s e a r c h  programs and s e t t i n g  
p r i o r i t i e s .  The terms of  r e f e r e n c e  of  t h e  
C.D.A,, Research S t a t i o n ,  Winnipeg, i n c l u d e  
"to develop v a r i e t i e s  o f  wheat,  o a t s  and 
b a r l e y  s u i t a b l e  f o r  p roduc t ion  i n  t h e  P r a i r i e  
Provinces"  and "to d e v i s e  p r o t e c t i v e  measures 
f o r  t h e  growing crops..  . a g a i n s t  d i sease" .  To 
f u l f i l l  o u r  o b j e c t i v e s  and a s s e s s  t h e  va lue  
of our r e s e a r c h  under t h e s e  terms of 
r e f e r e n c e  w e  must have d a t a  showing t h e  
importance o f  v a r i o u s  d i s e a s e s  and t h e  ga in  
i n  cereal p roduc t ion  through t h e  use of  
r e s i s t a n t  var ie t ies .  

I n  t h e  p a s t ,  p a t h o l o g i s t s  i n  Nanitoba 
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  a s s e s s  t h e  
importance of t h e  v a r i o u s  d i s e a s e s ,  This 
approach w a s  s u c c e s s f u l  and t h e  most 
impor tan t  d i s e a s e s  were given a high p r i o r i t y  
i n  e s t a b l i s h i n g  b reed ing  programs f o r  t h e i r  
c o n t r o l .  However, excep t  f o r  r u s t s  ( 2 ,  8 ,  
13 ,  1 7 ) ,  very  l i t t l e  w a s  pub l i shed  on t h e  
d o l l a r s  or bushe l s  l o s t  on a p r o v i n c i a l  b a s i s  
t o  j u s t i f y  t h e  i n i t i a t i o n  o f  r e s e a r c h  on 
specifr ic  d i s e a s e s .  

S i m i l a r l y ,  t h e  obvious advantages of new, 
d i s e a s e  r e s i s t a n t  var ie t ies  have been such 
t h a t  no need w a s  f e l t - t o  p rov ide  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  those  
p rov id ing  funds f o r  research .  Some d a t a  are 
a v a i l a b l e  on t h e  va lue  of r u s t - r e s i s t a n c e  i n  
new va r i e t i e s  of  wheat and o a t s  ( 2 ,  13) b u t ,  
w i t h  c u r r e n t  a t t i t u d e s  towards budget ing f o r  
r e s e a r c h  programs, more d a t a  of  t h i s  type  
w i l l  have to  be provided f o r  a l l  d i s e a s e s .  

This  paper  r e p o r t s  e s t i m a t e s  of losses 
caused by major d i s e a s e s  of  wheat,  o a t s  and 
b a r l e y  and t h e  v a l u e  of  d i s e a s e  r e s i s t a n c e  
o b t a i n e d  from an e x t e n s i v e  survey of Manitoba 
i n  1969.  

Materials and methods 

S i x  survey r o u t e s ,  t w o  f o r  each c rop ,  were 
mapped t o  cover a l l  of  t h e  c r o p  d i s t r i c t s  i n  
Manitoba (Fig.  1 ) .  The acreage o f  each crop 
i n  each crop d i s t r i c t  w a s  o b t a i n e d  (3 ,  4 ,  5 )  
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Figure 1 .  Map of the agricultural area of Manitoba showing survey routes. 

and each p a i r  of  r o u t e s  w a s  designed t o  pass  
through t h e  crop d i s t r i c t s  i n  which over  75% 
o f  t h e  p a r t i c u l a r  c rop  w a s  grown. The l e n g t h  
of t h e  r o u t e s  v a r i e d  from 600 to  1100 miles. 

The optimum number of  survey sites i n  each 
c r o p  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% of  
t h e  farms growing t h e  s p e c i f i c  c rop  (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 r e a t m e n t ,  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 should 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  of  
f i e l d s .  I t  w a s  assumed t h a t  a sample of t h i s  
s i z e  would r e p r e s e n t  f i e l d s  d i f f e r i n g  i n  
v a r i e t y ,  d a t e  of seed ing ,  inc idence  o f  
d i s e a s e  and environmental  cond i t ions .  The 
s i tes were marked on t h e  r o u t e  maps a t  15- t o  
20- 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 te  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  c rop ,  some si tes f o r  t h e  o t h e r  t w o  
c rops  were a l s o  included.  I n  d i s t r i c t s  where 
a s p e c i f i c  crop w a s  h igh ly  concen t ra ted ,  t h e  
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T a b l e  1 ,  N u m b e r  of farms wi th  s p e c i f i c  c r o p s ,  n u m b e r  of s u r v e y  s i t e s ,  a n d  p e r c e n t a g e  of f a r m s  s u r v e y e d  
in  Mani toba  

Wheat  Oa t s  B a r l e y  

Farms s u r v e y e d  Farms s u r v e y e d  Farms s u r v e y e d  
No. of No. of - A r e a  and  No. of 

c r o p  d i s t r i c t  farms1 N u m b e r  70 f a r m s '  N u m b e r  70 f a r m s 1  N u m b e r  % 

E a s t  
4 
5 
6 

1 2  
T o t a l  

C e n t r a l  
3 

, 
South- wes t  

1 
2 
7 

T o t a l  

W e s t - c e n t r a l  
8 
9 

10 
14  

T o t a l  

Nor th- wes t  
11 
1 3  

T o t a l  

T o t a l  

513  
1750 

9 6 
600 

2959 

3723 

1544 
2335 
1422 
5301 

1541 
1360 
2543 

599 
6043 

1818 
932 

2750 

5 
16  

1 
3 

25 0.9 

23  0.6 

1 3  
1 2  
11 
36 0.7 

15 
14 
19  

1 
4 9  0.8 

11 
6 

17  0.6 

150 

605 
1880 

189  
728 

3402 

3204 

1207 
1 9 1 3  
1299 
4419 

1427 
1276 
1852  

6 30 
5185 

1489 
656 

2145 

10 
15  

1 
6 

32 0.9 

27 0.8 

10 
1 4  
1 3  
37 0.8 

1 4  
16  
18 

2 
50 1 .o 

10 
5 

15  0.7 

161 

40 3 
84  3 

29 
321 

1596 

1649 

586 
994  
632 

221 2 

571 
571 

1465 
273  

2880 

810 
70 2 

1512  

5 
11 
0 
3 

19  1 . 1  

16  1 . I  

6 
11 
8 

25 1.1 

8 
10 
1 5  
0 

33  1.1 

1 2  
6 

18 1.2 

111 
~~ _ _ _ _  - - ~-~~ ~ 

Yearbook  of Manitoba Agr icu l tu re ,  1968. 

number of sites w a s  less than  1% because 
d i s e a s e  incidence on c e r e a l s  is f a i r l y  
c o n s i s t e n t  over  wide areas and it is 
unnecessary t o  select s i tes less than 15 
miles a p a r t .  Disease incidence i n  each f i e l d  
w a s  a ssessed  on 25 p l a n t s ,  one c o l l e c t e d  
every 2 paces along a traverse 50 yards long 
and 50 yards i n  from t h e  edge of  t h e  f i e l d .  
Disease r a t i n g s  and information on s t a g e  o f  
growth, l o c a t i o n ,  etc.  w e r e  recorded on crop- 
s p e c i f i c  survey forms. 

The surveys were completed dur ing  t h e  
per iod  of J u l y  30 t o  Aug. 12 when most o f  t h e  
c rop  w a s  i n  t h e  s o f t  dough s tage .  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 r o p  
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 s e a s e s .  

The range and mean percentage loss f o r  
each d i s e a s e  w e r e  determined and t h e  
p o t e n t i a l  average y i e l d  i n  each a r e a  w a s  
found by mul t ip ly ing  t h e  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 
from a l l  d i seases .  The loss i n  bushe ls  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 
mul t ip ly ing  t h e  mean percentage loss from a 
d i s e a s e  by t h e  p o t e n t i a l  y i e l d  and by t h e  
acreage. 

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  w e r e  based on published 
d a t a ,  where a v a i l a b l e :  

Smuts - The percentage of  main t i l lers  
destroyed w a s  used as t h e  percentage y i e l d  
reduc t ion  ( 1 0 ) .  Where less than 1% of t h e  
crop w a s  a f f e c t e d  t h e  incidence w a s  r a t e d  a s  
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trace and w a s  n o t  inc luded  i n  t h e  estimate o f  
loss. The v a l u e  o f  smut r e s i s t a n c e  i n  
cereals 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  
t o t a l  ac tua l  p roduc t ion  by t h e  percen tage  o f  
t h e  ac reage  sown t o  res is tant  var ie t ies  and 
by t h e  percen tage  smut i n  s u s c e p t i b l e  
var ie t ies .  The percen tage  loose smut i n  
common wheat w a s  e s t i m a t e d  a t  1.3%, t h e  
average inc idence  o f  loose smut i n  
s u s c e p t i b l e  durum wheat dur ing  t h e  p a s t  6 
years .  The percen tage  smut i n  o a t s  and 
b a r l e y  w a s  e s t i m a t e d  from d a t a  ob ta ined  i n  
y e a r s  p r i o r  to  t h e  widespread use o f  smut 
r e s i s t a n t  v a r i e t i e s .  I n  oats t h e  average 
i n c i d e n c e  of  a l l  smut w a s  1.2% dur ing  t h e  8 
y e a r s ,  1947-1954, and i n  b a r l e y  it w a s  2.1% 
dur ing  t h e  16 y e a r s ,  1951-1966. 

Rusts  - Losses from r u s t  w e r e  e s t i m a t e d  by 
r e l a t i n g  t h e  percen tage  i n f e c t i o n  observed i n  
t h e  f i e l d  t o  y i e l d  losses s u s t a i n e d  from 
similar l e v e l s  o f  i n f e c t i o n  i n  experimental  
t r i a l s  (6, 7, 15). The g a i n  i n  wheat 
p roduc t ion  from t h e  use o f  stem-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  w a s  ob ta ined  by comparing 
t h e  average y i e l d  o f  'Manitou' ( r e s i s t a n t  t o  
stem r u s t  and l e a f  r u s t ) ,  'Tha tcher '  
( 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  stem r u s t  and l e a f  r u s t )  i n  
t h e  1969 Western Wheat Co-operative T e s t s .  
The mean y i e l d s  i n  cwt/acre  from t h e  f o u r  
s t a t i o n s  i n  t h e  r u s t  a r e a  of  Manitoba 
(Winnipeg, Morden, Portage l a  Pra i r ie  and 
Brandon) were: 'Manitou' , 24.0; 'Tha tcher ' ,  
21.5; and 'Marquis ' ,  18.1. The mean y i e l d s  
from t h e  f o u r  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  area o f  Saskatchewan ( I n d i a n  Bead, 
Yorkton, Mel for t ,  and Regina) were: 
'Manitou' ,  25.3; 'Tha tcher ' ,  25.3, and 
'Marquis ' ,  24.1 cwt/acre. The ga in  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  w a s  
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 '  as a 
percen tage  of  t h e  y i e l d  of  'Manitou';  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 'Tha tcher '  and 'Marquis '  y i e l d s  as a 
percen tage  o f  'Manitou' less 4.736, t h e  
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 .  The 
ac reage  i n  t h e  North-west area w a s  n o t  
inc luded  i n  c a l c u l a t i n g  t h e  ga in  i n  
p roduc t ion  because of  t h e  l o w  inc idence  of  
r u s t .  

Leaf - Disease inc idence  w a s  
rec*d 0% f l a g  and second l e a v e s  on ly  
and a formula developed f o r  s c a l d  o f  b a r l e y  
(11) w a s  used t o  c a l c u l a t e  y i e l d  losses from 
a l l  l e a f  s p o t  d i s e a s e s  on a l l  c rops .  
Although assessment  formulae have n o t  been 
developed f o r  a l l  d i s e a s e s ,  w e  b e l i e v e  t h a t  
t h i s  formula g i v e s  a close approximation of  
losses from l e a f  s p o t s  on cereals based on 
p rev ious  observations ( 1, 9, 14, 19 . Where 
p o s s i b l e ,  losses w e r e  a t t r i b u t e d  t o  s p e c i f i c  
d i s e a s e s  b u t ,  as they  u s u a l l y  occur red  as a 
complex, t h e  t o t a l  loss from a l l  l e a f  s p o t  
d i s e a s e s  was used i n  t h e  f i n a l  est imation.  

from a d j a c e n t  a p p a r e n t l y  h e a l t h y  p l a n t s  o f  
b a r l e y  and o a t s ,  it w a s  shown t h a t  t h e  
d i s e a s e  caused a 65% decrease  i n  y i e l d  p e r  
p l a n t  ( G i l l  and Martens, unpubl ished d a t a ) .  
The percentage of i n f e c t e d  p l a n t s  observed i n  
a f i e l d  w a s  m u l t i p l i e d  by 65% t o  o b t a i n  t h e  
percen tage  y i e l d  l o s s  from b a r l e y  yel low 
dwarf.  

- I n f e s t a t i o n s  o f  t h r i p s  
( L i s p s  d e n t i c o r n i s  H a l . )  w e r e  rated a s  
s e v e r e ,  moderate o r  l i g h t  and t h e  y i e l d  l o s s  
w a s  a s s e s s e d  a t  10, 5, or l%, r e s p e c t i v e l y ,  
based on r e s u l t s  from North Dakota (18). I n  
s e v e r e  i n f e s t a t i o n s ,  a l l  p l a n t s  i n  a c r o p  
e x h i b i t e d  complete c h l o r o s i s  of  t h e  f l a g  l e a f  
and o f t e n  also of  t h e  shea th .  Mature t h r i p s  
and l a r v a e  were abundant beneath t h e  shea th .  

Results 
Wheat 

Losses from t h e  major d i s e a s e s  of  wheat 
t h a t  occurred i n  Manitoba i n  1969 amounted t o  
3.4 m i l l i o n  bu o r  5% of  t h e  p o t e n t i a l  y i e l d  
wi thou t  d i s e a s e  (Table  2); and t h e  va lue  of  
r u s t  and smut r e s i s t a n c e  was e s t i m a t e d  a t  
11.6 m i l l i o n  bu o r  $16.3 m i l l i o n  (Table  5). 

Over 99% of t h e  wheat acreage i n  Manitoba 
w a s  sown t o  'Manitou' o r  ' S e l k i r k '  so t h a t  
l o s s e s  from s t e m  r u s t  caused by Pucc in ia  

raminis  Pers .  f .  sp. t r i t i c i  Er iks .  8 E. 
h e r e  D r a c t i c a l l v  n i l .  and losses from 
l e a f  r u s t  caused by Pucbinia .  r e c o n d i t a  Rob. 
e x  D e s m .  w e r e  mainly confined t o  late- sown 
f i e l d s  of ' S e l k i r k '  and t o  t h e  few f i e l d s  of 
s u s c e p t i b l e  v a r i e t i e s  s t i l l  grown. The 
p o t e n t i a l  s e v e r i t y  of t h e  l e a f  r u s t  epidemic 
was shown by a f i e l d  of  'Tha tcher '  i n  t h e  
West- central  a r e a  i n  which a l o s s  of  20% from 
l e a f  r u s t  w a s  e s t imated .  A f i n a l  y i e l d  of 18 
bu/ac w a s  r e p o r t e d  by t h e  grower of t h i s  c r o p  
compared to  y i e l d s  of  over  30 bu/acre  
r e p o r t e d  f o r  'Manitou' grown i n  a d j a c e n t  
f i e l d s .  

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  (Pers . )  Rostr . ,  and on ly  
t r a c d i o n s  have been recorded f o r  t h e  
p a s t  5 years .  The inc idence  of  l o o s e  smut on 
s u s c e p t i b l e  durum v a r i e t i e s  was 0.8%. 

Leaf s p o t s  caused l o s s e s  e s t i m a t e d  as h igh  
as 26% i n  i n d i v i d u a l  f i e l d s  and they  w e r e  t h e  
major f a c t o r  c o n t r i b u t i n g  t o  t h e  t o t a l  y i e l d  
loss. The r e s u l t s  s u b s t a n t i a t e  o b s e r v a t i o n s  
on t h e  i n c r e a s e d  p reva lence  of  t h e s e  d i s e a s e s  
i n  western Canada and North Dakota (16) 
dur ing  t h e  p a s t  few years .  I t  w a s  d i f f i c u l t  
t o  d i s t i n g u i s h  i n  t h e  f i e l d  between symptoms 
caused by t h e  t h r e e  major l e a f - s p o t t i n g  
f u n g i ,  Drechs le ra  t r i t ici- re e n t i s  (Died.) 
Shoem., B i  o ar is  solo i n i h a c c .  i n  
Sorok.) &nd rp:of ia  avenae Frank f .  
SD. t r i t i c ea  T. Jo nson m t i o n s  of 

Vi rus  d i s e a s e s  - By comparing t h e  y i e l d  
f r o m z d i v i d u a l  plantjs t h a t  w e r e  moderately 
i n f e c t e d  w i t h  b a r l e y  yellow dwarf w i t h  t h a t  

i n f e c t e d  1 eaves w e r e  incuba ted  i n  moist 
,chambers and u s u a l l y  more than  one of  t h e  
Dathoaens were i s o l a t e d .  

i 
r 
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Table  2. Yield l o s s e s  f r o m  d i s e a s e  i n  wheat  in Manitoba, 1969 

Yield l o s s e s  f r o m  Poten t ia l  Po ten t ia l  

( C r o p  Dis t . )  r u s t  spot  BYDV Tota l  (bu/ac) (bu/ac) (000) (000 bu) 
A r e a  Leaf Leaf A;::;y av. yield A c r e s '  production 

E a s t  
(4, 5, 6, 12)  

Cent ra l  
( 3) 

South-west 
(1, 2, 7) 

W e s t  - cen tral 
(8, 9, 10, 14) 

North-west  
(11 ,13)  

Range  (70) 
Mean (70) 
bu (000) 

Range (70) 
Mean (%) 
bu (000) 

Rango (70) 
Mean (70) 
bu (000) 

Range (%I) 
Mean (%I) 
bu (000) 

Range ((70) 
Mean (70) 
bu (000) 

0 -10 
3 . 3 3  
260.9 

TClO 
1 . 2 2  
9 3 . 5  

0-10 
1 . 4 2  
299.4 

0 -20 
2 . 3 7  
487 .1  

0 -2 
0 . 4 7  
46.  8 

0-20 0- 3  
2 . 0 8  0 . 2 5  
1 6 2 . 9  1 9 . 6  

0-20 0- 7 
3 .57  0 . 4 4  
273 .6  3 3 . 7  

0-20 0- 7 
2 . 2 8  0.  39 
480 .7  82.2 

0-26 0- 1  
2 . 2 9  0.  1 2  
470 .6  24.7 

T- 15  0- 3  
5 . 9 4  0. 1 8  
591 .0  17.9 

1 9 . 3  20.4 384 7833.6 
5. 66 
443 .4  

1 8 . 4  
5. 23 
400 .8  

27. 6 
4 .09  
862 .3  

28. 3 
4. 78 
982.4 

1 9 . 4  

28. 8 

29. 7 

395 7663.0 

732 21,081.6 

692 20,552.4 

31. 3 33. 5 297 9949.5 
6.  59 
655. 7 

Total  (000 bu) 1187 .7  1978 .8  1 7 8 . 1  3344.6 2 5 . 5  26. 8 2500 67,080.1 

:'O o f  potential  yield 1 . 7 7  2 . 9 5  0 . 2 7  4 . 9 9  

P e r s o n a l  communication,  M.  Daciw, S ta t i s t i cs  Branch,  Manitoba Depar tment  of Agr icu l ture .  

T = t r a c e .  

Losses from bar ley  yellow dwarf w e r e  n o t  
g r e a t  excep t  i n  late-sown f i e l d s  i n  t h e  
sou thern  p a r t  o f  t h e  province. 

A l o s s  of 5% w a s  es t imated  from r o o t  ro t  
(g. sorok in iana)  i n  t h e  one f i e l d  i n  which 
t h e  inc idence  was recorded a s  being g r e a t e r  
than  trace. 

Oats 
Losses from d i s e a s e s  i n  o a t s  amounted to  

5.3 m i l l i o n  bu o r  7% of t h e  p o t e n t i a l  y i e l d  
and w a s  a t t r i b u t e d  mainly t o  an epidemic of 
crown r u s t  (Pucc in ia  coronata  Cda.) t h a t  
occur red  on t h e  o n e - t h i r a  o f  t h e  oat acreage 
t h a t  w a s  sown la te  i n  t h e  southern p a r t  o f  
t h e  province (Table 3). Smut- resis tant  
v a r i e t i e s  occupy 99% of  t h e  acreage of  oats 
i n  Manitoba and t h e  i n c r e a s e  i n  product ion 
through t h e i r  use  amounted to 832,000 bu o r  
$41 1,800 (Table 5). 

Losses from b a r l e y  yellow dwarf v i r u s  on 
late-sown o a t s  were much less than  on late- 
sown bar ley  because t h e  predominant ,virus  
s t r a i n  i n  1969 w a s  c a r r i e d  by Rhopalosiphum 
maidis  F i t c h ,  which p r e f e r s  barley '  t o  oats as 
a host .  

Leaf spo t  d i s e a s e s  caused losses i n  
i n d i v i d u a l  f i e l d s  b u t  i n  most f i e l d s  t h e  
incidence w a s  r a t e d  as trace. Drechrilera 
avenacea (Curt.  e x  Cke.) Shoem. an e to r ia  
avenae Frank f .  spy avenae w e r e d  b 
-or i n  c o m b i n a t i o n f r o m i n f e c t e d  leaves .  

Barley 

Losses caused by t h e  major d i s e a s e s  arid by 
t h r i p  damage i n  b a r l e y  w e r e  es t imated  at: 4.1 
m i l l i o n  bu or 8.7% of t h e  p o t e n t i a l  y i e l d  
(Table 4 )  and t h e  ga in  i n  product ion from t h e  
use of  smut- res i s tan t  v a r i e t i e s  amounted t o  
621,300 bu or $466,000 (Table 5 ) .  About one- 
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Table  3. Yield l o s s e s  f r o m  d i s e a s e  in o a t s  in Manitoba, 1969 

A r e a  
(Crop  Dis t . )  

Yield l o s s e s  f r o m  Average  Poten t ia l  Po ten t ia l  
Crown Leaf yield1 av.  yield A c r e s '  production 

r u s t  spot  BYDV T o t a l  (bu/ac) (bu/ac) (000) (000 bu) 

Range (%) TZ-40 0-15 0-40 37.8 41. 3 367 15,157. 1 

bu (000) 474 .4  265.2 563.8 1303.4 

E a s t  
(4, 5, 6, 12) Mean (%) 3 . 1 3  1 .75  3. 72 8. 60 

C e n t r a l  Range (%) T-60 0-7 0-10 38.8 
( 3) Mean (%) 10.56  1 . 2 2  0 .78  12 .56  

bu (000) 1364.4 157.5 100.8 1622.8 

South-west Range (%) 0-40 0-14 0-10 51.0 
(1, 2, 7) Mean (70) 6.08 1 . 1 1  0 . 4 3  7.62 

bu (000) 1110.9 202.8 78.6 1.392.3 

West- cent ra l  Range (%) 0-20 0-20 0-7 49 .7  
(8, 9, 10,14) Mean (70) 1.90  1 .88  0.68 4.46 

bu  (000) 382.4 3 7 8 . 3  136 .8  897.5 

44.4 

55 .2  

52. 0 

291 12,920.4 

331 18,271.2 

387 20,124.0 

North -.w e s t Range  (%) 0-5 0- 2  0-1 52.4 52. 7 154 8115.8 
(1 1, 13) Mean (%) 0 . 3 3  0 . 1 3  0.07 0 . 5 3  

bu  (000) 26.8 1 0 . 6  5 .7  43.1 

Tota l  (000 bu) 

~~ 

3358.9 1014.5 885 .7  5259.1 45 .3  48. 8 1530 74,588.5 

70 of potential  yield 4 .50  1 .36  1.19 7.05 

P e r s o n a l  communication,  M.  Daciw, S ta t i s t i cs  Branch ,  Manitoba Dept. of Agr icu l ture .  

t h i r d  of t h e  loss occurred i n  t h e  e a s t e r n  
area, where a severe  epidemic of bar ley  
yellow dwarf reduced y i e l d s  of late-sown 
bar ley .  Most o f  t h e  loss from smut d i s e a s e s  
occur red  on s u s c e p t i b l e  2-rowed v a r i e t i e s  
where t h e  inc idence  of loose smut caused by 
Us t i l ago  nuda ( Jens . )  Rostr.  and of seedl ing-  
i n f e c t i n g  smuts (U. n i  r a  Tapke and U. hordei  
(Pers . )  Lagerh.)- a*gh as 9 and- 
r e s p e c t i v e l y .  NO l o o s e  smut and only a small 
percentage of seed l ing- infec t ing  smuts w a s  
recorded on 6-rowed v a r i e t i e s .  Leaf- spott ing 
d i s e a s e s  w e r e  most severe  on t h e  late-sown 
crops i n  t h e  e a s t e r n  area where spot b l o t c h  
(g. sorok in iana)  and n e t  b l o t c h  (Drechslera  
t e r e r  [Sacc.] Shoem.) predominated. Only 
t r a c e  i n f e c t i o n s  of r o o t  r o t  (g. sorok in iana)  
w e r e  observed excep t  i n  one f i e l d  i n  t h e  
north-,west area where t h e  loss w a s  e s t imated  
a t  20%. 

Damage from t h r i p s  w a s  a major cause of 
y i e l d  losses i n  t h e  western areas of t h e  
province where most o f  t h e  c rop  w a s  seeded 
e a r l y .  Two f a c t o r s  c o n t r i b u t e d  t o  t h e  lower 
infect . ion i n  t h e  eastern and central areas. 

About one h a l f  of t h e  b a r l e y  acreage w a s  sown 
l a t e  i n  t h e s e  areas and P o s t  ( 1 8 )  has 
repor ted  t h a t  damage i s  less severe on late- 
sown crops.  A l s o ,  'Herta' b a r l e y  w a s  sown on 
over  35% of  t h i s  acreage and it i s  r e s i s t a n t  
t o  t h r i p  damage (H. P. Richardson, 
unpublished d a t a ) .  

Discussion 
The estimates 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  from 1969 
survey d a t a  are be l ieved  t o  be conserva t ive ,  
f o r  several reasons. The estimates w e r e  
based on t h e  incidence of  t h e  major d i s e a s e s  
o f  t h e  t h r e e  crops and only t h e i r  e f f e c t  on 
y i e l d  w a s  considered.  Decrease i n  t h e  
q u a l i t y  of d i seased  crops also has  a 
s i g n i f i c a n t  bear ing  on t h e i r  value b u t  
e s t i m a t i n g  t h i s  type  of  loss from d i s e a s e ,  o r  
t h e  gain from r e s i s t a n c e ,  w a s  beyond t h e  
scope o f  a survey of t h i s  scale. Stem r u s t  
o f  wheat, which has t h e  p o t e n t i a l  o f  caus ing  
major losses i n  t h e  absence of  res is tant  

I 

I 
----------- ---TI- - i 
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Table 4. Yield losses  due t o  d i s e v e s  in bar ley  in Manitoba, 1969 

A r e a  
(Crop Dis t . )  

Yield losses  f r o m  A y e r a y  Potential  Potential  
Leaf Leaf yield av. yield Acres '  production 

BYDV spot rus t  Thr ips  Smut Total  (bu/ac) (bu/ac) (000) (000 bu) 

Cent ra l  
(3) 

South-west 
( 1 ,  2, 7) 

West-central  
( 8 ,  9, 10, 14) 

Range (%) 
Mean (%) 
bu (000) 

Range (%) 
Mean (%) 
bu (000) 

Range (%) 
Mean (%) 
bu (000) 

Range (%) 
Mean (%) 
bu (000) 

Range (70) 
Mean (%) 
bu (000) 

TG57 0-30 
19.89 7.76 
1481.0 577.8 

0-14 T-15 
2.06 1 .88  
124.3 113.4 

0- 3  T-7 
0.38 1.10 
44 .2  128.0 

0- 6  0-27 
0. 39 3.36 
56.8 489.7 

0- 7 0- 6  
0.37 0.68 
25. 2 46.4 

0 -T 
0 
0 

0-17 
1.06 
63. 9 

0 - 3  
0 .12  
14.0 

0 -4 
0 .73  
106.4 

0 
0 
0 

0- 10  0-9 
0 . 5 3  0 .79  
39.5 58.8 

0-T 0- 12  
0 0.81 
0 48. 9 

0-10 0-1 
1.24 0.04 
144.3 4.7 

0- 10  0-T 
2.46 0 
358.5 0 

0- 10  0-T 
2.16 0 
147.4 0 

28.97 25.9 36. 5 204 '7446.0 
2157.1 

5. 8 1  26. 2 27. 8 217 6032.6 
350.5 

2. 88 40.5 41. 7 279 11,634. 3 
335.2 

6.94 41.2 44.3 329 14,574.7 
1011.4 

3. 21 38. 7 39.9 171 6822.9 
219.0 

Total  (000 bu) 1731.5 1355.3 184.3 689.7 112.4 4073:2 35.4 38.8 1200 46510.5 

% of potential yield 3.72 2.91 0.40 0.48 0. 24 8.76 

P e r s o n a l  communication, M. Daciw, Statist ics Branch, Manitoba Department of Agriculture.  

T = t r a c e  

var iet ies ,  d i d  n o t  appear  i n  Manitoba u n t i l  
l a t e  i n  t h e  season. I t  is d i f f i c u l t  t o  p l a c e  
a t r u e  v a l u e  on r u s t  r e s i s t a n c e  today as 
p r a c t i c a l l y  a l l  o f  t h e  wheat c rop  i n  Manitoba 
and throughout  t h e  M i s s i s s i p p i  Val ley i s  
r e s i s t a n t .  Under t h e s e  condi t ions  t h e  bu i ld-  
up of inoculum is s e v e r e l y  r e s t r i c t e d  and 
reaches  s i g n i f i c a n t  l e v e l s  much l a t e r  i n  t h e  
season t h a n  prev ious ly  when only s u s c e p t i b l e  
varieties were grown. Other d i s e a s e s  o f  
major importance i n  some years ,  such as aster 
yel lows ( Z O ) ,  s e p t o r i a  l e a f  b l o t c h  (9), and 
s t e m  r u s t  o f  b a r l e y  and o a t s  were a l s o  
absent .  The r e l a t i v e l y  l o w  average 
percentage of  smut i n  s u s c e p t i b l e  v a r i e t i e s  
t h a t  w a s  used t o  calculate t h e  va lue  of smut- 
r e s i s t a n t  v a r i e t i e s  does n o t  g ive  a t r u e  
i n d i c a t i o n  of t h e  v a l u e  of smut r e s i s t a n c e .  
Seed- treatment fungic ides  also c o n t r i b u t e  t o  
t h e  control  o f  smut and were respons ib le  f o r  
t h e  lower inc idence  o f  t h e  d i s e a s e  recorded 
p r i o r  to  t h e  i n t r o d u c t i o n  of r e s i s t a n t  
v a r i e t i e s ,  compared t o  t h e  levels repor ted  i n  
earlier y e a r s  (10 ) .  

I t  should be emphasized t h a t  t h e  v a l u e  
p laced  on new v a r i e t i e s  r e f l e c t s  on ly  t h e  
i n c r e a s e d  y i e l d  a t t r i b u t a b l e  t o  t h e i r  
r e s i s t a n c e  t o  s p e c i f i c  d i s e a s e s .  I t  does n o t  
inc lude  t h e  value of  t h e i r  i n c r e a s e d  
p r o d u c t i v i t y  through improvements i n  y i e l d i n g  

a b i l i t y ,  a d a p t a b i l i t y ,  q u a l i t y ,  r e s i s t a n c e  t o  
lodging or o t h e r  agronomic c h a r a c t e r i s t i c s .  

The methods used f o r  t h i s  survey a r e  open 
t o  criticism by those  who d e s i r e  q r e a t e r  
s t a t i s t i c a l  accuracy i n  d a t a  c o l l e c t i n g .  The 
s i z e  o f  t h e  sample examined a t  each s i te  w a s  
admit tedly small b u t  w e  b e l i e v e  t h a t ,  as 
t h e r e  is more v a r i a b i l i t y  i n  cereal c rops  as 
t o  v a r i e t y ,  management and o t h e r  f a c t o r s  
between farms than  t h e r e  is between areas i n  
a f i e l d ,  it is  b e t t e r  t o  o b t a i n  smaller 
samples from many sites r a t h e r  than  l a r g e r  
samples from a few. The 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 w e r e  
s e l e c t e d  from published r e p o r t s  b u t  
d i f f e r e n c e s  i n  v a r i e t i e s  or weather 
condi t ions  as they  a f f e c t  d i s e a s e  development 
and p l a n t  maturat ion could change t h e  
i n t e n s i t y- l o s s  r a t i o s .  A compromise is 
requi red  between t h e  degree of p r e c i s i o n  
d e s i r e d  and t h a  a v a i l a b i l i t y  of resources  f o r  
surveying. W e  b e l i e v e  t h a t  t h e  methods used 
were adequate f o r  t h e  purpose b u t  admit t h a t  
t h e  t o t a l  l o s s  from d i s e a s e s  w a s  
underestimated. The use of Co-operative T e s t  
d a t a  t o  o b t a i n  y i e l d  comparisons of r e s i s t a n t  
and s u c e p t i b l e  v a r i e t i e s  g i v e s  an 
underest imate of t h e  va lue  of d i s e a s e  
r e s i s t a n c e  i n  y e a r s  when much of t h e  c rop  i s  
seeded l a t e  because of w e t  s p r i n g  weather. 
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T a b l e  5. Va lue  of d i s e a s e  r e s i s t a n c e  i n  c e r e a l  v a r i e t i e s  g rown i n  Mani toba  in  1969 

~ o s s  on' A c r e a g e  of2 T o t a l  Gain in  
C r o p  D i s e a s e  s u s c e p t i b l e  v a r s .  r e s i s t a n t  v a r s .  p roduc t ion3  produc t ion  P r i c e 3  Value 

(%I (70) ( 000  bu)  ( 000  b u )  ($/bu) ( $ 0 0 0 )  

Leaf r u s t  1 0 . 4  

L o o s e  s m u t  1 . 3  

T o t a l  

99. 6 54,418. 6 5659 .5  

9 5 . 5  63,704. 8 790 .9  

11,620. 2 

Wheat  Stem r u s t  9 . 5  99. 6 54,418. 6 5169.  8 1 .  40 7237. 7 

. 4 0  7923. 3 

. 4 0  1107.  3 

16,2h8. 3 

Oats  S m u t  1 . 2  99 .0  69,327.5 823. 6 0 . 5 0  411.  8 

B a r l e y  S m u t  2 . 1  6 9 . 7  42,447. 5 6 2 1 . 3  0 .  75 466.  0 

T o t a l  13,065. 1 17,146. 1 

See t e x t  f o r  m e t h o d s  of d e t e r m i n i n g  l o s s  on s u s c e p t i b l e  v a r i e t i e s .  

S e e d t i m e  a n d  H a r v e s t ,  Nos .  74, 75, 76. F e d e r a l  G r a i n  L t d . ,  Winnipeg, Man .  

P e r s o n a l  communica t ion ,  M. Daciw,  S t a t i s t i c s  B r a n c h ,  Mani toba  Dept .  of A g r i c .  

2 

A s  t h e  Co-operative Tests a r e  seeded as e a r l y  
as p o s s i b l e ,  t h e r e  i s  less loss from d i s e a s e  
t h a n  on c rops  t h a t  are p lan ted  l a t e r  and a r e  
exposed t o  t h e  f u l l  e f f e c t s  of l a t e -  season 
inoculum. 

Despi te  t h e s e  l i m i t a t i o n s ,  t h e  d a t a  
accumulated on d i s e a s e  losses are be l ieved  to  
be reasonably a c c u r a t e  al though conserva t ive ,  
and i n d i c a t e  t h e  importance of c e r e a l  
d i s e a s e s  and t h e  va lue  of  d i s e a s e  r e s i s t a n c e  
i n  Manitoba i n  1969. 
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