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LOSSES F R O M  CEREAL DISEASES I N  MANITOBA IN 1971' 
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G. J. Green, J .  W .  Martens, J .  J .  Nielsen, and D. J.Samborski 

Introduction 

I t  w a s  p o i n t e d  o u t  p r e v i o u s l y  by McDonald 
e t  a l .  ( 8 )  t h a t  d a t a  on losses caused by 
p l a n t  d i s e a s e s  have become i n c r e a s i n g l y  
impor tan t  t o  agenc ies  such as FAO, USDA, and 
CDA i n  t h e  s e t t i n g  of  p r i o r i t i e s  i n  r e s e a r c h  
programs. The o b j e c t i v e  sought  i n  a t h r e e -  
y e a r  s t u d y  i n i t i a t e d  by t h i s  s t a t i o n  i n  1969 
was t o  a p p r a i s e  t h e  degree  of r e d u c t i o n  of  
c r o p  y i e l d  from v a r i o u s  d i s e a s e s  and t o  place 
a monetary va lue  on t h e  g a i n s  achieved by 
growing t h e  c u r r e n t  r e s i s t a n t  v a r i e t i e s .  By 
fo l lowing  s imilar  procedures  i n  s u c c e s s i v e  
y e a r s  i n  t h e  same t e r r i t o r y  o b s e r v a t i o n s  
cou ld  be made on c o n s i s t e n c i e s  and 
d i s c r e p a n c i e s .  To t h i s  end t h e  d i s e a s e  loss 
s tudy  i n  c e r e a l  c rops  begun by McDonald e t  
a l .  i n  1969 ( 8 )  i n  Manitoba and i n  1970 
ex tending  also over  a p a r t  o f  Saskatchewan 
(9)  was con t inued  i n  t h e  p r e s e n t  s t u d y  i n  
1971 i n  Manitoba only.  

Methods 

The procedure fol lowed w a s  e s s e n t i a l l y  
t h e  same as i n  1969 and 1970. Observa t ions  
were made over  t h e  same s i x  survey r o u t e s  as 
p r e v i o u s l y  fol lowed i n  Manitoba. Because t h e  
1971 p r o v i n c i a l  a g r i c u l t u r a l  census was n o t  
a v a i l a b l e ,  t h e  1966 census (3 )  was a g a i n  used 
t o  a s c e r t a i n  t h e  number o f  survey s i tes  
r e q u i r e d  i n  each d i s t r i c t ,  as d e s c r i b e d  
p r e v i o u s l y  by McDonald e t  a l .  ( 8 ) ,  and i n  
g e n e r a l  c l o s e  agreement was achieved (Table 
1 ) .  

The surveys  w e r e  made from J u l y  2 6  u n t i l  
August 10. Crop m a t u r i t y  v a r i e d  from t h e  
heading t o  t h e  dough s t a g e  b u t  t h e  d a t a  were 
a d j u s t e d  t o  be e q u i v a l e n t  t o  t h e  milky- ripe 
s t a g e  f o r  t h e  conversion of d i s e a s e  i n c i d e n c e  
i n t o  e s t i m a t e d  c ron  damage. To f a c i l i t a t e  
comparisons, t h e  r e s u l t s  i n  t h e  1 2  c r o p  
d i s t r i c t s  surveyed w e r e  grouped i n t o  f i v e  
l a r g e r  a r e a s  as i n  1969 and 1970. 

The methods of a s s e s s i n g  l o s s e s  from 
i n d i v i d u a l  d i s e a s e s  were similar t o  t h o s e  
used p r e v i o u s l y  ( 8 ,  9 ) .  F i e l d  r e a d i n q s  of 
l e a f  r u s t  o f  wheat and crown r u s t  o f  o a t s ,  
made as a percen tage  r a t i n q  based on t h e  

Cont r ibu t ion  No. 541 , Research S t a t i o n ,  
Canada Department of A g r i c u l t u r e ,  Plinnipeq, 
Yanitoba R3T 2119. 

modif ied Cobb scale, w e r e  a d j u s t e d  accord ing  
t o  t h e  m a t u r i t y  o f  t h e  c rop .  To t h o s e  made 
b e f o r e  t h e  milk s t a g e  20% was added; from 
t h o s e  made a f t e r  t h e  milk s t a g e ,  202 w a s  
s u b t r a c t e d .  The a d j u s t e d  r e a d i n g  was t h e n  
r e f e r r e d  t o  C h e s t e r ' s  Table 4 (1 )  t o  f i n d  t h e  
e s t i m a t e d  percen tage  loss. 

The loss from l e a f  s p o t t i n q  d i s e a s e s  such 
as i n f e c t i o n  by bac te r iEAd se$oria spp. ,  
Helminthosporium spp. , ync osporium 
secal is ,  w a s  d e r i v e d  from t h e  formula 

2/3 infection % flay leaf + 1/2 infection % 2nd leaf 
2 

This  formula w a s  adapted from t h e  work o f  
James e t  a l .  (7 )  w i t h  Rhynchosporium s e c a l i s  
i n f e c t i o n  i n  b a r l e y .  

The p o t e n t i a l  average  y i e l d  i n  each area 
was e s t i m a t e d  by u s e  of t h e  formula 

100 x mean y i e l d  
100 - % loss from a l l  d i s e a s e s  

The l o s s  i n  b u s h e l 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  
a t t r i b u t a b l e  t o  d i s e a s e s  by t h e  p o t e n t i a l  
y i e l d  per a c r e  times 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  and of a s s e s s i n g  g a i n s  
from d i s e a s e  r e s i s t a n c e  were similar t o  t h o s e  
used p r e v i o u s l y  ( 8 ) .  I n  t h e  1971 F7estern 
Wheat Cooperat ive T e s t s ,  t h e  mean y i e l d s  i n  
cwt/acre from n i n e  s t a t i o n s  i n  t h e  r u s t  a r e a  
(Glen lea ,  ilorden, Por tage  l a  P r a i r i e ,  
Brandon, Ind ian  Head, M e l f o r t ,  Regina, and 
Saskatoon) w e r e :  '!*lanitou', 32.1; ' T h a t c h e r ' ,  
32.1; and 'Marquis ' ,  27.7. 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  
a r e a  (Edmonton, Evansburq, Beaverlodge, 
Kinders ley ,  S c o t t ,  A c m e ,  Le thbr idqe ,  and 
Swif t  Cur ren t )  were: 'Manitou',  30.1; 
'Tha tcher ' ,  30.4; and ' I l a rqu is ' ,  28.8. The 
g a i n  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  by s u b t r a c t i n g  t h e  d i f f e r e n c e  
between t h e  mean y i e l d s  of 'Manitou' and 
'Tha tcher '  i n  t h e  non-rust  a r e a  from t h e  
d i f f e r e n c e  between t h e  mean y i e l d s  of 
' I lani tou '  and 'Tha tcher '  i n  t h e  r u s t  a r e a  and 
e x p r e s s i n g  t h i s  q u a n t i t y  a s  a Dercentage of 
t h e  y i e l d  o f  Manitou i n  t h e  r u s t  a r e a .  

A somewhat p a r a l l e l  c a l c u l a t i o n  was made 
f o r  t h e  g a i n  i n  p roduc t ion  from s t e m- r u s t  
r e s i s t a n c e .  The d i f f e r e n c e  between t h e  mean 
y i e l d s  of 'Tha tcher '  and '!larquis '  i n  t h e  
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Table 1. Number of  Commercial farms i n  Manitoba with s p e c i f i c  crops,  number of survey s i tes  i n  1971  
and percentage of farms surveyed by crop d i s t r i c t  

Wheat O a t s  Barley - -- 
Area and Number Farms surveyed Number Farms surveyed Number Farms surveyed 

crop d i s t r i c t  of farms* (no.) ( % )  of farms (no.) ( % I  of farms (no.) ( % )  

East  
4 
5 
6 

12 
Tota l  

Cent ra l  
3 

513 
1750 

96 
600 

2959 

3723 

1544 
2335 
1422 
5301 

1 5 4 1  
1360 
2543 

599 
6043 

1818 
932 

2750 

7 
14  

2 1  

18  

13  
14  
11 
38 

13  
10 
20 

4 
47 

2 
7 
9 

1.4 
0.8 

0.7 

0.5 

0.8 
0.6 
0.8 
0.7 

0.8 
0.7 
0.8 
0.7 
0.8 

0.1 
0.8 
0.3 

605 
1880 

18 9 
7 28 

3402 

3204 

1207 
1913 
1299 
4419 

1427 
1276 
1852 

630 
5185 

1489 
656 

2145 

8 
5 

13  

1 8  

1 2  
13  
10  
35 

12  
12  
20 

3 
47 

4 
6 

10 

1.3 
0.3 

0.3 

0.6 

0.9 
0.7 
0.8 
0.8 

0.8 
0.9 
1.1 
0.5 
0.9 

0.3 
0.9 
0.4 

403 
84 3 

29 
321  

1596 

1649 

586 
994 
632 

2212 

571 
571  

1465 
273 

2880 

810 
702 

1512 

7 
7 

14  

1 8  

5 
1 0  
12  
27 

10  
8 

18  
3 

39 

5 
6 

11 

1.7 
0.8 

0.9 

1.1 

0.9 
1.0 
1 .9  
1 .2  

1.8 
1 .4  
1.2 
1.1 
1.4  

0.6 
0 .9  
0.7 

Southwest 
1 
2 
7 

Total  

West-central 
8 
9 

1 0  
1 4  

Tota l  

Northwest 
11 
13  

Tota l  

Based on 1966 farm census. 

non- rus t  area w a s  s u b t r a c t e d  from t h e  
d i f f e r e n c e  i n  t h e  mean y i e l d s  o f  'Tha tcher '  
and 'Marquis' i n  t h e  r u s t  area and t h i s  
s u b t r a c t e d  q u a n t i t y  was expressed  as a 
p e r c e n t a g e  o f  t h e  y i e l d  o f  Elanitou i n  t h e  
r u s t  area. This  p e r c e n t a g e  w a s  a p p l i e d  t o  
t h e  p r o d u c t i o n  o f  wheat "Flanitou 
p redomina t ing)  i n  P4anitoba t o  f i n d  t h e  g a i n  
i n  p roduc t ion  a t t r i b u t a b l e  t o  t h e  stem r u s t  
r e s i s t a n c e  i n  'Manitou' .  

For  t h e  p robab le  losses t h a t  would be  

E r i k s s .  E Henn.) and losses from t h i s  s o u r c e  
w e r e  of no s i g n i f i c a n c e .  

B a c t e r i a l  b l a c k  c h a f f  [Xanthomonas 
t r a n s l u c e n s  f .  sp. undulosa (Smith, Jones ,  E 
Reddy) Haqborg and X. t r a n s l u c e n s  f. sp. 
c e r e a l i s  Haqborg] c a k e d  a loss o f  2.7 
m i l l i o n  bu or 3.7% of  t h e  p o t e n t i a l  
p roduc t ion .  P r e v i o u s l y  t h i s  d i s e a s e  had been 
i n c l u d e d  under  l e a f  s p o t s  b u t  i n  1971 it was 
recorded  s e p a r a t e l y .  The h igh  f requency  of  
mid- season r a i n s  probably r e s u l t e d  i n  more 

p a r t i c u l a r l y  s e v e r e  i n f e c t i o n ,  n o t  i n c l u d e d  
i n  t h e  d i s e a s e  loss survey ,  was noted i n  t h e  
second h a l f  o f  August i n  an a r e a  n o r t h  and 
west o f  Por tage  l a  Prairie.  I n  t h i s  d i s t r i c t  
e v e r y  one o f  13 f i e l d s  examined had b a c t e r i a l  
b l a c k  c h a f f  p r e s e n t .  Leaf area d e s t r u c t i o n  
ranged from 15% t o  100% w i t h  a mean v a l u e  o f  
65%. Glume d i s c o l o r a t i o n  w a s  less 
d e s t r u c t i v e  b u t  i n  some f i e l d s  was recorded  
on 100% of t h e  heads. 

b a c t e r i a l  i n f e c t i o n  t h a n  averaqe .  A 

Leaf r u s t  was t h e  second most impor tan t  
s i n g l e  d i s e a s e ,  caus ing  l o s s e s  of 1.1 m i l l i o n  
bu or 1 . 6 5  of t h e  p o t e n t i a l  p roduc t ion .  

caused i n  s u s c e p t i b l e  cereals a s  
w i t h  t h e  r e s i s t a n t  v a r i e t i e s  
Manitoba, t h e  methods o f  e s t i m a t i n q  
?IcDonald e t  a l .  ( 8 )  were adopted.  

compared 
sown i n  
used by 

of wheat 

Results 

Iiheat 

Yie ld  losses from t h e  d i s e a s e s  
t h a t  o c c u r r e d  i n  Manitoba i n  1971 amounted t o  
6.4 m i l l i o n  b u s h e l s  o r  8.8% o f  t h e  p o t e n t i a l  
y i e l d  w i t h o u t  d i s e a s e  (Table  2 )  a 

Flost of t h e  wheat a c r e a g e  surveyed  was 
sown t o  v a r i e t i e s  t h a t  were r e s i s t a n t  t o  s t e m  
r u s t  ( P u c c i n i a  g ramin i s  Pers .  f .  sp .  t r i t i c i  

Leaf spots caused by D r e s c h s l e r a  t r i t i c i -  
r e p e n t i s  (Died a ) shotm. , B i p o l a r i s  
sorolciniana (Sacc. i n  Sorok. ) Shoem. , and 
S e p t o r i a  avenae Frank. f .  m. t r i t i c i  1'. 

-I_- 
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Table 2. Yield l o s s e s  from d i s ea se s  i n  wheat i n  Manitoba, 1971 

115 

Yield 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  

A r e a  Leaf Bac t e r i a l  Leaf m o t  To t a l  y i e l d  avg y i e l d  Acres product ion 
( c rop  d i s t r i c t s )  r u s t  b lack chaff  s p o t s  Viruses  r o t  l o s s  (bu/ac) (bu/ac) ( '000)  ( ' 0 0 0  bu) 

Eas t  Range ( % )  0-6 0-28 0 0 0 
(4. 5) Mean (%)  0.8 5.6 0 0 0 6.4 27.4 28.7 357 10,246 

C e n t r a l  Range (%)  0-12 0-13 0-35 0 0-1 
(3)  Mean ( % I  2.5 1.7 4.9 0 0 9 . 1  28.9 31.8 499 15,868 

Bu* ( ' 0 0 0 )  82 574 0 0 0 656 

BU ( ' 0 0 0 )  397 270 778 0 0 1444 

0-20 1-20 O - t r t  0-6 Southwest Range ( % )  0-8 
(1. 2. 7 )  Mean ( % )  1.8 4.6 3.7 0 0 .3  10.4 29.0 32.4 637 20,639 

BU ( ' 0 0 0 )  372 949 764 0 62 2146 

0 - t r  0-20 0 West- centra l  Range ( % )  0-15 0-18 
( 8 .  9 ,  10)  Mean ( % )  1 .4  3 .0  2.3 0 0 6.7 29.9 32.0 543 17,376 

Northwest Range ( % )  0-3 0-12 
(11, 13,  14)  Mean ( 8 )  0.5  4.0 6.9 0 0 11.4 29.8 33.6 268 9,005 

Bu ( ' 0 0 0 )  243 521 400 0 0 1164 

0 - t r  0-20 0 

Bu ( ' 0 0 0 )  45 360 621 0 0 1027 

To t a l  ( ' 0 0 0  bu) 1139 2674 2563 0 62 6437 28.9 31.7 2304 73,134 

% of  p o t e n t i a l  product ion 1 . 6  3.7 3 .5  0 0 .1  8.8 

* 
Bu = bushe l s  

tr = t r a c e  

Johnson, caused lo s ses  of 2.6 mi l l i on  bu o r  Leaf spo t s ,  caused by Drechlera avenacea 
3.5% of t h e  p o t e n t i a l  production. No l o s s e s  (Curt. ex Cke.) Shoem., Se o r i a  avenae Frank 
from smuts and v i r u s  d i seases  w e r e  recorded f .  sp. avenae C o n n A  Pseudomonas 
and t h e  lo s ses  from root  r o t  were l i g h t  a t  co rona fac i ens (E l1 io t t )  Stevens a l s o  reduced 
0.1%. t h e  y i e l d  b y 0.7 mi l l ion  by o r  0.9% of t h e  

Colletotr ichum 
Oats raminicola ( C e s . )  G. W. Wilson made an 

a s  
Losses from d i seases  i n  Oats were 1.6 high a s  20% of t h e  l e a f  a rea  af fec ted .  Virus 

mi l l i on  bushels or 2.2% of t h e  p o t e n t i a l  d i seases ,  v i z .  bar ley  yellow dwarf, o a t  b lue  
production f o r  Manitoba. Stem r u s t  was found dwarf, and a s t e r  yellows, caused an est imated 
i n  t r a c e  amounts a t  only two loca t ions ,  but  0.1 mi l l i on  bu loss (0 .1%)  and b l a s t  a 0 . 2  
crown r u s t  reduced t h e  y i e l d  by 0.7 mil l ion  mi l l i on  bu loss ( 0 . 3 % ) .  No l o s s e s  were 
bu o r  0.9% of t h e  p o t e n t i a l  production (Table recorded f o r  smuts. 
3 ) .  

p o t e n t i a l  production. 

Z r r a t i c  appearance varying from absent t o  
- 

Tab le  3 .  Y ie ld  l o s s e s  from d i s e a s e s  i n  o a t s  i n  Manitoba, 1971 

Yield  l o s s e s  Trom 
P o t e n t i a l  Average P o t e n t i a l  

A r e a  Crown Leaf T o t a l  y i e l d  avg y i e l d  Acres  p roduc t i on  
( c rop  d i s t r i c t s )  r u s t  s p o t  V i ru se s  B l a s t  l o s s  (bu/ac ) (bu/ac) ( ' 0 0 0 )  ( ' 0 0 0  bu) 

E a s t  Range (%)  0-10 0-tr 0-tr 0 - t r  
(4. 5) Mean (%)  1 .5  0 0 0 1 .5  50.7 51.5 306 15,759 

BU ( ' 0 0 0 )  236 0 0 0 236 

C e n t r a l  
(3)  

Range ( % )  0-10 0 - t r  0-4 0 
Mean ( 8 )  1.4  0 0.2 0 1 . 6  54.9 55 .8 274 15,289 
Bu ( '000)  214 0 31 0 245 

Southwest  Range ( % )  0-3 0-10 0-1 0-5 
(1 ,  2 ,  7 )  Mean (%) 0.6 0 .3  0.2 0 .1  1 .2  51.6 52.2 337 17,591 

Bu ( ' 0 0 0 )  106 53 35 18 211 

West- centra l  Range ( % )  0-14 0-10 0-0.7 0-10 
( 8 ,  9, 1 0 )  Mean (%) 0.7 0.5 0 0 .3  1 .5  50.8 51.6 344 17,750 

Bu ( '000)  124 89  0 53 266 

Northwest  Range ( % )  0 0-10 0 - t r  0-5 
(11, 13 ,  14 )  Mean (8) 0 5.7 0 1 . 4  7 .1  45.7 49.2 197 9 ,692 

BU ( ' 0 0 0 )  0 552 0 136 688 

T o t a l  ( '000 bu) 680 694 66 207 1646 51 .1  52.2 1458 76,081 

% of p o t e n t i a l  p roduc t i on  0.9 0.9 0.1 0 .3  2.2 
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Table 4. Yield losses from diseases in barley in Manitoba, 1971 

Area 
(crop districts) 

Yield losses from 
Total Average Potential Potential 

Leaf Leaf Stem m o t  yield yield avg yield Acres production 
Viruses spot Thrips rust rust Smut rot loss (bu/ac) (bu/ac) ('000) ('000 bu) 

East Range ( % a )  0-1 0-13 0-1 0 0 0 0 
(4, 5 )  Mean ( a )  0.2 3.5 0.1 0 0 0 0 3.8 43.9 45.6 289 13,178 

BU ('000) 26 461 13 0 0 501 0 0  

0-5 0 

60 0 

Central Range ( % )  0-2 0-15 0-1 0-tr 0 
( 3 )  Mean ( % )  0.3 3.3 0.1 0 0 0.3 0 4.0 46.6 48.5 409 19,837 

BU ('000) 60 655 20 0 0 793 

Southwest Range ( % )  0-3 0-30 0-5 0-tr 0 0-tr 0 
(1, 2 .  7) Mean ( % I  0.3 3.3 0.4 0 0 0 0 4.0 46.7 48.6 585 28,431 

Bu ('000) 85 938 114 0 0 0 0 1137 

West-central Range ( % )  0-0.7 0-30 0-5 0-tr 0 0-13 0 
0.8 0 (8. 9. 10) Mean ( % )  0 2.8 0.4 0 0 4.0 47.3 49.2 482 23.714 

Northwest Ranqe (%)  0-tr 0-27 0-tr 0 0 0-10 0-tr 

BU ('000) 0 664 95 0 0 190 0 949 

(11, 13, 14) Mean (%)  0 9.6 0 0 0 1.4 0 11.0 41.9 47.1 361 17,003 
BU ('000) 0 1632 0 0 0 238 0 1870 

Total ('000 bu) 171 4350 242 0 0 488 0 5250 45.6 48.1 2126 102,163 

% of potential production 0.2 4.3 0.2 0 0 0.5 0 5.1 

Barley mi l l i on  bu (4.3% of t h e  p o t e n t i a l  y i e l d ) .  
Smuts caused a lo s s  of 0.5 mi l l i on  bu (0.5%) 

Yield losses i n  bar ley  from disease  and v i ruses  0.2 mi l l ion  bu ( 0 . 2 % ) .  The v i r u s  
amounted t o  5.3 mi l l ion  bu (5.1%) and from disease  most prevalent  w a s  ba r l ey  s t r i p e  
damage by t h r i p s  0.2 mi l l i on  bu (0.2%, Table mosaic and i n  a s p e c i a l  survey Chiko ( 2 )  
4 ) .  found it i n  34% of t h e  f i e l d s  of 2-rowed 

bar ley  and 4.5% of t h e  f i e l d s  of 6-rowed 
Of a l l  d iseases ,  l ea f  spots  i n c i t e d  by barley.  

B i  o l a r i s  sorokiniana,  Drechslera t e r e s  
e s h o e m . ,  Se t o r i a  a s s e r i n c i  Sacc., Value of r e s i s t ance  
Puccinia hordei  Ot&nc&secalis 
(Oud . ) D-and Xanthoionas Ptrans lucens f . The r e s i s t ance  t o  stern r u s t ,  l ea f  r u s t ,  
sp. hordei-avenae Hagborg w e r e  t h e  most and loose smut i n  the  v a r i e t i e s  of wheat 
des t ruc t ive ,  r e s u l t i n g  i n  a l o s s  of 4 .4  present ly  grown combined t o  make a 

Table 5. Value of d i sease  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, 1971 

Total** Gain i n  t Loss in* Acreage of 
suscept ib le  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  production production Pr ice  Value 

Crop Disease ( % )  (%)  ( '000 bu) ('000 bu) ($/bu) ($000) 

common 
wheat Stem r u s t  8.7 100 70,000 6,090 1.40 8,526 

Leaf r u s t  0.9 90 567 894 

Loose smut 1.3 100 910 1,274 

Total  7,567 10,694 

O a t s  Smut 1 . 2  99 80,000 950 0.50 475 

Barley Smut 2 .1  60 100,500 478 0.75 358 

Total  8,593 11,523 

* 
See McDonald e t  a l .  

' Seed T i m e  and Harvest. 

(8) f o r  method of determining loss i n  suscept ib le  v a r i e t i e s .  

Nos. 117, 119, 1 2 2 .  Federal Grain Ltd., Winnipeg, Manitoba. 

**  
Manitoba Agriculture 1971 Yearbook. 
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s u b s t a n t i a l  g a i n  i n  wheat p roduc t ion  i n  1971 
worth over  $10 m i l l i o n  (Table  5 )  and when 
t h i s  w a s  added t o  g a i n s  from r e s i s t a n c e  t o  
t h e  smuts  o f  oats  and b a r l e y  a t o t a l  w a s  
r eached  of more t h a n  $11.5 m i l l i o n .  

A summary of  t h e  losses from d i s e a s e  and 
t h e  g a i n s  from d i s e a s e  r e s i s t a n c e  i n  t h e  
variet ies  grown f o r  t h e  3-yr p e r i o d  is g i v e n  
i n  Tab le  6. I t  w i l l  be no ted  t h a t  t h e  annua l  
s a v i n g  f o r  t h e  t h r e e  y e a r s  is estimated a t  
o v e r  $11 m i l l i o n .  

e x t e n s i o n  work i n  t h e i r  c o n t r o l ;  and ,  
secondly ,  t h e  average  annua l  g a i n  i n  
p roduc t ion  as a r e s u l t  of t h e  u s e  of  t h e  
p r e s e n t  d i s e a s e - r e s i s t a n t  var iet ies  ( T a b l e  7 )  
h a s  amply j u s t i f i e d  t h e  f e d e r a l  and 
p r o v i n c i a l  e x p e n d i t u r e s  on r e s e a r c h  and 
e x t e n s i o n  i n  Manitoba t h u s  f a r .  

Table 7. Gain in productivity from the use of disease- 
resistant wheat, oats and barley varieties in 
Manitoba, 1969-71 

Table 6. Yield losses from diseases in wheat, oats 
and barley in Manitoba, 1969-71 

Year Wheat. Oats Barley 

bushels 

1969* 3,344,600 5,259,100 4,073,200 

1970 ' 2,837,400 9,906,900 3,992,500 

1971 6,437,000 1,646,000 5,250,000 

Total 12,619,000 16,812,000 13,315,700 

Mean 4,206,333 5,604,000 4,438,567 

* 
Data from McDonald et al. (8). 

Data from McDonald et al. (9). 

Discussion 

The p r e s e n t  paper  covers  t h e  l a s t  phase  
of a t h r e e- y e a r  s t u d y  o f  d i s e a s e  l o s s e s  by 
means o f  s y s t e m a t i c  p l a n t  d i s e a s e  surveys .  
Losses  from t h e  d i f f e r e n t  d i s e a s e s ,  
e s p e c i a l l y  t h e  r u s t s ,  f l u c t u a t e d  from y e a r  t o  
y e a r  s u g g e s t i n g  t h a t  even q r e a t e r  
f l u c t u a t i o n s  might  occur  i n  a l o n g e r  s tudy .  
S i m i l a r l y  t h e  s a v i n g s  from r e s i s t a n c e  
p robab ly  d i d  n o t  r e a c h  a maximum. Thus t h e  
y i e l d s  of Marquis wheat i n  t h e  Western Wheat 
Coopera t ive  T e s t s  i n  t h e  " r u s t  a r e a "  d u r i n g  
t h e  t h r e e  y e a r s ,  v i z .  18.1 , 21.2 and 27.7 
cwt/ac, d i d  n o t  s u g g e s t  t h a t  r u s t  was 
p o t e n t i a l l y  s e v e r e  i n  any o f  t h e s e  y e a r s .  
The same o p i n i o n  a p p a r e n t l y  w a s  h e l d  by Green 
(4,5,6). Two n o t i c e a b l e  changes i n  1971 w e r e  
t h e  marked d r o p  i n  v i r u s  diseases i n  b a r l e y  
and t h e  a p p r e c i a b l e  loss from b a c t e r i a l  b l a c k  
c h a f f  recorded  when t h i s  d i s e a s e  w a s  
s e p a r a t e d  from o t h e r  l e a f  s p o t  d i s e a s e s .  

S a t i s f a c t o r y  o b s e r v a t i o n s  on e r g o t  cou ld  
n o t  b e  made a t  t h e  t i m e  o f  t h e  g e n e r a l  
d i s e a s e  loss survey  as e r g o t  b o d i e s  w e r e  n o t  
e v i d e n t  a t  t h i s  d a t e .  

Two g e n e r a l  c o n c l u s i o n s  appear  t o  b e  
obv ious  from t h e  s tudy .  Losses  from a l l  
d i s e a s e s ,  r e a c h i n g  an annua l  averaqe  of  4 .2  
m i l l i o n  bu o f  wheat ,  5.6 m i l l i o n  bu of  o a t s ,  
and 4.4 m i l l i o n  bu of b a r l e y ,  are g r e a t  
enough t o  j u s t i f y  c o n s i d e r a b l e  r e s e a r c h  and 

Year Wheat Oats Barley Total 

1969 $16,146,100 $ 411,800 $ 466,000 $17,023,900 

1970 4,820,700 314,200 487,600 5,622,500 

1971 10,694,000 475,000 358,000 11,523,000 

Total 31,660,800 1,201,000 1,311,600 34,169,400 

Mean 10,553,600 400,333 437,200 11,389,800 

Ac k n o w I e d g m e n t $5 

The a u t h o r s  are g r a t e f u l  f o r  t h e  
p a r t i c i p a t i o n  of t h r e e  v i s i t i n g  s c i e n t i s t s ,  
D r .  R. A. F u l l e r t o n 2 ,  D r .  PI. E. McDanie13, 
and D r .  D. C. Harder' i n  t h e  survey.  
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