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DISEASES OF BRASSICA SPECIES IN SASKATCHEWAN, 

1970-72. 1. STAGHEAD AND ASTER YELLOWS' 

G. Allen Petrie2 

Abstract 

N o  i n f e c t i o n  by t h e  fungus ($l:ugo c ruc i fe ra rum)  r e s p o n s i b l e  f o r  
s taghead  was observed i n  commercial f i e  d s  o f  Brassica na u s  i n  t h e  p e r i o d  
from 1970 t o  1972, b u t  a s t e a d y  increase i n  h c i d e n c e d k s e v e r i t y  of a l l  
phases  o f  t h e  d i s e a s e  occur red  i n  f i e l d s  of B. campestris. I n  
Saskatchewan, e s t i m a t e d  losses r e s u l t i n g  from Kypertrophies  *of t h e  
i n f l o r e s c e n c e  i n  B. cam estris i n  1970, 1971, and 1972 w e r e  0.747, 1.836, 
and 1.080 mi l l ron  6 1.68, 4.13, and 2.43 m i l l i o n  d o l l a r s ,  
r e s p e c t i v e l y .  Losses due t o  aster yel lows were n e q l i g i b l e  i n  each of  t h e  3 
y e a r s .  

Introduction 

19 

This  paper  r e p o r t s  t h e  r e s u l t s  of 3 
y e a r s '  su rveys  of  B r a s s i c a  c rops  f o r  t h e  
s taghead  and stem b l i s t e r  phases of w h i t e  
r u s t  caused by Albuqo c ruc i fe ra rum S. F. 
Gray, and f o r  t h e  aster yel lows d i s e a s e .  I n  
1971, Berkenkamp ( 1 )  and Harper (F. R. 
Harper ,  p e r s o n a l  communication) conducted 
surveys  involv ing  s taqhead  i n  Alber ta .  
Berkenkamp's survey w a s  c a r r i e d  o u t  i n  
c e n t r a l  and n o r t h e r n  a r e a s  and Harper ' s  i n  
t h e  sou th .  Average y i e l d  loss f i g u r e s  
r e p o r t e d  were 1.21 and 3.6%, r e s p e c t i v e l y .  
Also i n  1971, Bern ie r  ( 2 )  examined f i e l d s  i n  
s o u t h e r n  and nor thwes te rn  Manitoba and 
e s t i m a t e d  y i e l d  r e d u c t i o n s  from s e v e r e  
s taghead  i n f e c t i o n s  o f  30 t o  60%. 

The acreage  sown t o  r a p e  and t h e  t o t a l  
p roduc t ion  i n  Saskatchewan i n  each of t h e  
y e a r s  1970-72 appear  i n  Table 6 (3,  4 ,  5 ) .  
I n  recent y e a r s ,  a very  hiqh percen tage  of 
t h e  ac reage  has  been i n  t h e  c rop  d i s t r i c t s  5 ,  
8 and 9. 

Methods 

Annually r o u t e s  were mapned o u t  through 
t h e  p r i n c i p a l  areas of  p roduc t ion  and t h e  
approximate l o c a t i o n s  o f  f i e l d s  t o  be samnled 
were marked a lonq  them a t  random. The 
surveys  w e r e  conducted i n  August; t h e  
l o c a t i o n s  of f i e l d s  e n t e r e d  are shown i n  
F i q u r e s  1 and 2. F i e l d s  were sampled by 
p u l l i n g  p l a n t s  a t  e q u a l l y  spaced sampling 
sites fo l lowing  an "M" p a t t e r n  w i t h i n  t h e  

crop.  F u r t h e r  d e t a i l  i s  provided i n  Table 1 .  
Samples were examined i n  t h e  l a b o r a t o r y  and 
each symptom g iven  a s e v e r i t y  r a t i n g  between 
0 and 3. Disease s e v e r i t y  c l a s s e s  employed 
f o r  t h e  s taghead  phase o f  w h i t e  r u s t  and f o r  
aster  yel lows have been conver ted  t o  t h o s e  
used f o r  s taghead  by Harper and Pi t tman;  
s e v e r i t y  classes 1 ,  2 ,  and 3 r e g r e s e n t e d ,  
r e s p e c t i v e l y ,  1-25, 26-50, and over 50% of a 
p l a n t ' s  branches s y s t e m i c a l l y  i n f e c t e d  (F. R. 
Harper, p e r s o n a l  communication). Ra t inqs  f o r  
s t e m  b l i s t e r s  caused by Albugo w e r e  r e l a t e d  
t o  percen tage  of  stem area damaged (Table 2 ) .  
A d i s e a s e  s e v e r i t y  index (DSI) bras c a l c u l a t e d  
f o r  each symptom r a t e d  a t  each sampling s i t e  
accord ing  t o  t h e  fo l lowing  formula: 

DSI = a + 2b + 3c 3d x 100 
I n  t h e  e q u a t i o n ,  a ,  b, and c r e p r e s e n t  

t h e  number of p l a n t s  i n  s e v e r i t y  c l a s s e s  1 ,  
2: and 3 r e s p e c t i v e l y ,  and d t h e  t o t a l  o f  
d i s e a s e d  p l u s  h e a l t h y  p l a n t s .  P l a n t s  r a t e d  
" t r a c e "  were cons idered  h e a l t h y  when 
c a l c u l a t i n q  t h e  r a t i n u  f o r  stem b l i s t e r s .  

Es t imates  o f  r e d u c t i o n s  i n  y i r l d  caused 
by sys temic  Albu o i n f e c t i o n s  w e r e  based on 
t h e  l i n e a r d t i o n s h i p  between s e v e r i t y  
class and r e d u c t i o n  i n  y i e l d  p e r  t e r m i n a l  
stem found by Harper and Pi t tman (F. R. 
IIarper, pe rsona l  communication) and were very  
s imi lar  t o  t h e  DSI v a l u e s .  Only t h e  l a t t e r ,  
t h e r e f o r e ,  have been r e p o r t e d  i n  t h e  t a b l e s .  
The r e l a t i o n s h i p  between s e v e r i t y  of Albugo 
s t e m  b l i s t e r s  o r  aster  yel lows and 10- 
y i e l d  has  n o t  been determined.  

Cont r ibu t ion  N o .  502, Research S t a t i o n ,  
Canada Department o f  A g r i c u l t u r e ,  Saskatoon,  
Saskatchewan, S7N 0x2. 

P l a n t  P a t h o l o g i s t ,  Saskatoon. 

Results 

Albugo i n f e c t i o n s  were never  observed on 
Brass ica  n a p s  L. d u r i n g  t h e  t h r e e  d i s e a s e  
surveys ,  nor  were they  noted i n  t h e  two 
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Figure 1. Commerciol f ie lds  of Brass ica napus, B. cornpestrrs,and 

surveys conducted in Saskatchewan 
1970 and 1972 

f ie lds  of Bross ica napus, B.cornpestris, 
in Saskatchewan during the 1971 d isease 

1971 

Table 1. D e t a i l s  of Brassica d i sease  surveys conducted i n  Saskatchewan from 1970-1972 

Species and number of  f i e l d s  entered Number of Minimum number of 
sampling s i t e s  p l a n t s  pu l led  per  

Year per  f i e l d  sampling s i t e  B .  napus B. campestris B. h i r t a  B. juncea Total  

1970 5 

1971  10  

1972 10 

25  16 

10 18 

10 1 9  

24 

5 1  

1 9  

0 0 40 

0 1 70 

2 0 40 
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f i e l d s  o f  B. h i r t a  rloench sampled i n  1972. 
I n  t h e  o K 1 y f i e l d  of B. juiicea (I,.) Coss 
examined. ( f i e l d  7,19711, 1% o f p l a n t s  had 
s tagheads  and 3% had stem b l i s t e r s .  Pexcent  
i n f e c t i o n  l eve l s  and s e v e r i t v  i n d i c e s  fox  a l l  
f i . e lds  of cam es t r is  L. are recorded  i n  
Tables  3-5." O h  are inc luded  t o  
i n d i c a t e  t h e  deqree of  un i formi ty  of  
d i s t r i b u t i o n  of  t h e  p a r t i c u l a r  d i s e a s e  
symptom w i t h i n  f i e l d s .  By r e f e r e n c e  t o  
F i g u r e s  1 and 2 and t h e  t a b l e s ,  an i n d i c a t i o n  
of t h e  geoqraphica l  d i s t r i b u t i o n  of i n f e c t i o n  
may be ob ta ined .  

Table 6 c o n t a i n s  t h e  d a t a  used i n  
c a l c u l a t i o n s  of y i e l d  r e d u c t i o n s  i n  b u s h c l s  
and monetary l o s s e s  due t o  s taghead.  I n  

Table 2. Disease severity classes used in rating stem 
blisters caused by A l b u q o  

Percentage of stem 
Disease class area damaged 

0 0 

TR < 1% 

1 1 to 10% 

2 10 to 30% 

3 >30% 

Table 3. Prevalence and severity of stagheads and stem blisters on Brassica campestris in Saskatchewan, 1970 

Stagheads Stem blisters 

% sites Range in severity Range in 

no. infected DST* plants sampling sites infected D S I *  among sites 
Field % plants Mean having infected indices among % plants Mean severity indfzes 

I 

1 

3 

7 

8 

11 

15 

16 

17 

21 

22 

23 

24 

25 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

40 

Average 

2 

11 

18  

24 

4 

24 

11 

2 

6 

2 

2 

3 

6 

13 

8 

4 

6 

14  

16 

11 

7 

9 

3 

1 

9 

1 

4 

6 

10 

2 

11 

6 

0 

2 

1 

0 

1 

2 

6 

3 

1 

2 

6 

6 

5 

3 

3 

1 

0 

3 

40 

100 

100 

100 

60 

100 

100 

40 

100 

50 

40 

33 

60 

100 

80 

80 

100 

100 

100 

100 

80 

80 

40 

20 

75 

0- 3 

1- 7 

6- 8 

5-19 

0- 4 

8-14 

2-  9 

0- 1 

1- 4 

0- 1 

0- 1 

0- 7 

0- 5 

3- '3 

0- 6 

0- 2 

1- 5 

1-13 

3-12 

2- 7 

0- 6 

0- 7 

0- 5 

0- 2 

1- 7 

75 

89 

22 

75 

69 

53 

32 

32 

68 

52 

61 

45 

31 

32 

38 

El 

49 

55 

39 

61 

69 

54 

7 1  

75 

55 

17 

13 

1 

7 

5 

2 

0 

1 

5 

3 

4 

4 

1 

1 

2 

12 

3 

2 

1 

5 

9 

1 

2 

5 

4 

10-20 

8-14 

0- 2 

5- 9 

3- 6 

0- 5 

0- 1 

0- 4 

0-10 

0- 8 

1- 9 

1- 6 

0- 6 

0- 3 

0- 5 

9-16 

1- 5 

0- 5 

0- 3 

2- 9 

4-16 

0- 2 

1- 4 

2- 8 

2-  7 

* 
DSI values for stagheads and stem blisters are not comparable. Only  those for stagheads a r c  knowr, to 

approximate reductions in yield. 
^ "  

All sampling sites had plants with stem blisters. 
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Table 4. Prevalence and severity of stagheads and stem blisters on Brass i ca  carnpestris in Saskatchewan, 1 9 7 1  

Stagheads Stem blisters 

% sites Range in Range in 
Field % plants Mean having infected severity indices % plants Mean severity indices 
no. infected D S I  plants among sites infected DSI among sites* 

2 

3 

4 

5 

6 

8 

10  

11 

12  

13  

1 5  

16  

17  

19  

20 

2 1  

22 

24 

26 

27 

28 

29 

30 

3 1  

32 

33 

34 

35 

36 

37 

39 

40 

4 1  

42 

43 

44 

45 

46 

50 

5 1  

52 

54 

5 

0 

2 

14 

3 

9 

36 

10  

10 

4 

46 

1 2  

2 

6 

3 

1 8  

1 

10 

4 

6 

4 

3 

32 

6 

0 

7 

12  

1 3  

4 

11 

8 

17 

1 4  

20 

33 

1 5  

5 

1 2  

9 

15  

7 

18  

2 

0 

1 

8 

1 

4 

20 

6 

5 

2 

23 

5 

1 

3 

2 

1 0  

0 

5 

2 

2 

2 

1 

18 

3 

0 

3 

5 

8 

2 

7 

4 

1 0  

7 

12  

13  

8 

4 

6 

6 

10 

5 

9 

20 

0 

20 

70 

20 

50 

100 

60 

60 

40 

100 

70 

20 

20 

20 

80 

10 

70 

40 

40 

20 

30 

100 

30 

0 

50 

80 

70 

30 

56 

50 

90 

80 

80 

88 

75 

40 

90 

60  

70 

50 

80 

10 

0 

7 

20 

7 

10 

10- 33 

17  

20 

7 

50 

17  

6 

17 

13  

27 

3 

13  

7 

10 

13  

3 

3-42 

15  

0 

13 

17  

20 

10  

20 

13  

20 

20 

27 

30 

13  

17  

13  

17 

37 

17 

20 

50 

53 

9 1  

7 1  

8 1  

5 1  

6 6. 

88 

91  

9 1  

56 

78 

50 

74 

58 

72 

48 

94 

66 

90 

73 

87 

53 

80 

83 

8 1  

69 

72 

82 

63 

86 

38 

9 1  

56 

95 

88  

40 

38 

23 

27 

76 

35 

10 

4 

18  

6 

12  

3 

7 

2 1  

4 1  

42 

7 

14  

8 

10 

7 

8 

5 

26 

10 

27 

27 

20 

5 

23 

16  

26 

1 4  

9 

1 7  

5 

16  

6 

33 

1 5  

2 1  

18  

6 

4 

4 

5 

17  

6 

13  

7 

10-27 

13  

3-17 

7 

1 2  

10-30 

27-50 

23-53 

3-13 

3-27 

20 

27 

10 

17  

13  

20-33 

20 

10-37 

13-37 

7-30 

9 

7-33 

3-30 

20-33 

33 

3-13 

3-30 

13  

10- 23 

17  

27-53 

7-27 

10-33 

7-23 

3-13 

10 

10 

10  

7-27 

17  

I 
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Tab le  4 (ctd.)  

23 

Stagheads  Stem b l i s t e r s  

% s i tes  Range i n  Range i n  
F i e l d  % p l a n t s  Mean Having i n f e c t e d  s e v e r i t y  i n d i c e s  % p l a n t s  Mean s e v e r i t y  i n d i c e s  

no. i n f e c t e d  DSI p l a n t s  among sites i n f e c t e d  DSI among sites* 

55 7 3 40 1 3  88 18 10-20 

59 0 0 0 0 86 20 13-23 

6 1  

62 

6 3  

64 

65 

66 

67 

9 4 63  

2 2 20 

0 0 0 

7 4 70 

6 4 50 

8 4 5@ 
9 3 50 

10  

1 0  

0 

7 

17 

10  

1 3  

78 28 20-33 

1 3  3 10  

80 18 37 

39 7 1 3  

76 20 10-28 

88 1 5  3-20 

94 23 17-30 

Average 10  6 50 1-15 69 1 5  6-23 

* 
Cons ide r ing  a l l  f i e l d s ,  99% o f  t h e  sampl ing s i t es  had p l a n t s  w i t h  stem blisters. 

Tab le  5 .  P reva lence  and s e v e r i t y  o f  s t a g h e a d s  and stem b l i s t e r s  on Brassica campestris i n  Saskatchewan,  1972 

~ ~~~ 

Stagheads  Stem b l i s t e r s  

% si tes  Range i n  Range i n  
F i e l d  % p l a n t s  Mean hav ing  i n f e c t e d  s e v e r i t y  i n d i c e s  % p l a n t s  Mean s e v e r i t y  i n d i c e s  

no. i n f e c t e d  D S I  p l a n t s  among s i t es  i n f e c t e d  DSI among s i t e s *  

1 

2 

7 

1 3  

1 4  

1 5  

16  

1 9  

20 

21 

22 

23 

24 

30 

31 

32 

33 

34 

35 

4 

30 

28 

1 2  

1 3  

17  

1 5  

26 

1 5  

1 6  

6 

29 

1 9  

17 

7 

24 

3 

1 9  

30 

4 

17  

1 3  

9 

7 

1 3  

9 

8 

9 

10 

3 

11 

1 2  

8 

4 

1 3  

1 

9 

1 5  

Average 17 9 

40 

90 

100 

60 

90 

80 

80  

90 

90 

90 

60 

100 

100 

100 

60 

100 

50 

100 

100 

8 3  

0-18 

0-43 

6-30 

0-22 

0-14 

0-31 

0-26 

0-17 

0-18 

0-19 

0- 9 

3-19 

7-24 

3-11 

0-14 

4-21 

0- 4 

2-19 

3-24 

2-20 

96 30 

89  23 

88 29 

84 20 

93 28 

81 23 

97 24 

81 20 

96 24 

96 31 

91  25 

93 37 

84 37 

96 24 

98 33 

100 38 

100 34 

98 34 

92 29 

20-40 

13-39 

19-37 

10-31 

10-39 

13-35 

18-31 

7-29 

14-40 

24-40 

14-37 

31-45 

24-52 

7-39 

27-42 

27-53 

26-45 

21-47 

18-40 
~~ ~ ~~~~~ 

* 
A l l  s amplmg  sites had p l a n t s  w i t h  s t e m  b l i s t e r s .  
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Table 6 .  Rapeseed acreage, production i n  bushels,  and reduction i n  y i e l d  caused by t h e  staghead phase of white r u s t  i n  Saskatchewan, 1370-1972 

Lr of In Total Of A w  loss i n  y i e l d  due t o  stayhead 

Avg loss i n  Acreage Total production v a r j e t i e s  of Ic. c a m p e s t r i s  v a r i e t i e s  **  
'~t.aii (millions) (mi l l rons  of bui Brassica campestris (millions of OU) ( 9 . )  (mi l l ions  of bui m i l l i o n s  of do l lus***  

1970  2.20 39.5 

1971 2.74 51.0 

13?2 1.50 

63.0 24.9 3.0 0.747 1.68 

60.0 30.6 6.0 1.836 4.13 

25.5 47.0 12.0 9.0 1.080 2.43 

Sources of information regarding acreage and productlon were l i t e r a t u r e  c i t a t i o n s  3, 4, and 5.  

The disease  Sever i ty  index (DSI) equals loss i n  y i e l d  

Calculated usrng a p i ~ c e  per bushel of $2.25. 

**  

* * *  

I 

Table 7. Inc idence  of  a s t e r  yel lows on Brass ica  s p e c i e s  i n  
Saskatchewan. 1970-1972 

% of f i e l d s  i n  which % of p l a n t s  per f i e l d  
symptoms recorded d i seased  (avg) 

Species 1970 1971 1 9 7 2  1970 1 9 7 1  1972 

t h a t  a t  l e a s t  one o f  i t s  symptoms can be 
r e a d i l y  observed a t  e v e r y  sampling s i t e  i n  
e v e r y  11. c a m p e s t r i s  f i e l d .  The s e v e r i t v  of  
t h e  problem i s  emphasized by t h e  e x t e n t  of 
monetary loss which h a s  r e s u l t e d  from j u s t  
one phase of t h e  d i s e a s e .  

Brass ica  napus 37.5 22.2 35.0  0.3 0.2 0.2 

B. campes t r i s  62.5 1 3 . 7  0.0 1.0 0.2 0.0 

A l l  f i e l d s  52.5 15.7 17.5  0.8 0.2 0.1 

Saskatchewan, l o s s e s  i n  B. campestris were 
approx imate ly  31, 6 3 ,  aKc1 9 1 ,  r e s n e c t i v e l y ,  
f o r  1970, 1971 and 1972. I n  m i l l i o n s  of  
b u s h e l s ,  t h i s  would amount t o  0.75, 1.E4 and 
1.08 and,  a t  $2.25 p e r  b u s h c l ,  1.65, 4.13, 
and 2.43 m i l l i o n  d o l l a r s  l o s t  i n  1970, 1971, 
and 1972. Cons ider inq  t h e  t o t a l  Saskatchewan 
produc t ion  o f  r a p e  ( i n c l u d i n g  (13. n a p u s ) ,  
l o s s e s  from s t a g h e a d  averaged 1 . 9 1 , - 3 . m n d  
4 . 2 %  i n  t h e  3 y e a r s .  

The d a t a  f o r  aster  ye l lows  are i n  Tab les  
7 and 8. From t h e  f i g u r e s  f o r  p e r c e n t a q e s  of 
p l a n t s  i n f e c t e d  (Table  7 ) ,  it is a p p a r e n t  
t h a t  r e d u c t i o n s  i n  y i e l d  due t o  t h i s  d i s e a s e  
were much less than  1 %  i n  each o f  t h e  3 
y e a r s .  

Discussion 

Immunity t o  s t aghead  c o n t i n u e s  t o  be 
main ta ined  i n  commercial va r ie t i es  of  
Brassica napus i n  s p i t e  of  t h e i r  con t inued  
c u l t i v a t i o n  i n  ce r t a in  a r e a s  of h i q h  d i s e a s e  
i n t e n s i t y .  On g .  cam estris  a s t e a d y  rise i n  
s e v e r i t y  o f  +ies of t h e  
i n f l o r e s c e n c e  h a s  been e v i d e n t  over  t h e  3 
y e a r s .  Disease i n d i c e s  f o r  t h e  s t e m  b l i s t e r  
s t a g e  have shown a more s p e c t a c u l a r  i n c r e a s e .  
White r u s t  i s  now so uniformly e s t a b l i s h e d  

Ac k n o wledg men ts  

The a u t h o r  wishes t o  e x p r e s s  h i s  
q r a t i t u d e  t o  F. R. Harper and U. J. P i t t m a n ,  
Research S t a t i o n ,  A q r i c u l t u r e  Canada, 
Le thbr idge ,  f o r  p e r m i t t i n g  c i t a t i o n  o f  a 
number of  t h e i r  exper imenta l  f i n d i n g s  a s  
p e r s o n a l  communications. EIe a lso q r a t e f u l l v  
acknowledges t h e  t e c h n i c a l  a s s i s t a n c e  o f  
M a r j o r i e  11. Smith and George Cornwcll ,  and i s  
indeb ted  t o  A. J. Rugg, Saskatchevan Wheat 
Pool ,  Regina, f o r  sunp ly inq  s t a t i s t i c a l  d a t a .  
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Tab le  8.  Leve l s  o f  aster ye l lows  i n f e c t i o n  i n  i n d i v i d u a l  f ie lds  o f  Brass i ca  napus and B .  campes t r i s , 1970-1972  

1970 1971  1972 

% o f  % o f  sites % o f  % of s i tes  % of % of s i tes  
F i e l d  p l a n t s  hav ing  i n f e c t e d  F i e l d  p l a n t s  hav ing  i n f e c t e d  F i e l d  p l a n t s  hav ing  i n f e c t e d  

no. i n f e c t e d  p l a n t s  no. i n f e c t e d  p l a n t s  no. i n f e c t e d  p l a n t s  

Brass i ca  napus 

2 1 .3  20 23 1 .0  10 

4 1 . 3  1 7  60 1.0 10  

5 0.6 1 7  70 1.0 10 

10 0.7 20 7 1  1 .0  10  

27 0 .7  20 

39 0 .9  20 

1 3.5 

7 0 .9  

8 0.8 

11 3.8 

21 0.6 

22 0 .7  

80 

25 

20 

20 

17  

17  

23 0 .8  20 

24 0.7 17 

25 2 .3  40 

2 8  1 . 5  40 

29 0 .8  20 

30 3.7 80 

32 0 .8  20 

35 0.7 20 

2 

1 5  

17  

33 

46 

51 

64 

B r a s s i c a  campestris 

1.0 10 

2.0 20 

1 . 0  1 0  

1 . 0  10  

1.0 10  

1 . 0  10  

1 .0  10  

3 (1 .D 10 

4 (1.0 10  

8 (1.0 <lo 

9 (1.0 (10 

12  (1.0 (10 

43 (1.0 (10 

44 (1.0 (10 

* 

40 2.7 60 

* 
Occas iona l  i n f e c t e d  p l a n t  obse rved  i n  f i e l d .  

I 




