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A QUALITATIVE SURVEY OF DISEASES 
OF SOME SPECIALTY CROPS IN SASKATCHEWAN 

LENTIL, MUSTARDS, AND FIELD PEA 
IN 1970 AND 1971: SUNFLOWER, SAFFLOWER, BUCKWHEAT, 

R.A.A.Morral1, D.L.McKenzb, L.J.Duczek. and P.R. Verma' 

Abstract 

This survey of d i seases  of sunflower (Helianthus annuus) , safflower 
(Carthamus t i n c t o r i u s )  , buckwheat (Fa o rum esculentum),entil (Lens 
c u l i n a r i s )  , mustards (Brassica hirta- and B. juncea 'Oriental '- 
'Brown' , and f i e l d  pea Pisum sativum var.  arvenge)--undertaken t o  
identif :  p o t e n t i a l  d i s L r p -  on cr-ich could become more 
important i n  Saskatchewan. The two most widespread severe d i so rde r s  w e r e  
b l i g h t  of f i e l d  pea caused by Ascoch t a  inodes and herbic ide  damage of 
sunflower. O t h e r  noteworthy d i seases  r z c o r h ;  a l t e r n a r i a  l ea f  spo t  of 
safflower,  aster yellows of buckwheat, a l a t e  r o o t  r o t  complex and 
a l t e r n a r i a  black spot  of t h e  mustards, fusarium r o o t  r o t  of f i e l d  pea, and 
s c l e r o t i n i a  stem r o t  of sunflower, l e n t i l ,  t h e  mustards, and f i e l d  pea. 

Introduction 

I n  recent  years  t h e r e  has  been 
considerable i n t e r e s t  i n  Saskatchewan i n  crop 
d i v e r s i f i c a t i o n  because of a l a rge  oversupply 
of hard red spr ing  wheat, and a consequent 
r u r a l  economic slump. While t h e  main r e s u l t  
has been l a r g e r  acreages of coarse g ra ins ,  
such as bar ley ,  and o i l s eeds ,  such a s  
rapeseed (Duczek and Morrall 1971 )  , 
d i v e r s i f i c a t i o n  has a l s o  l ed  t o  increased 
acreages of  s eve ra l  s p e c i a l t y  crops (Table 
1 ) .  With those  such as sunflower and f i e l d  
pea, t h e r e  has simply been renewed i n t e r e s t  
i n  a crop grown f o r  a number of years  on t h e  
p r a i r i e s ,  while with o the r s ,  such as l e n t i l  
and buckwheat, t h e  crops a r e  r e l a t i v e l y  new 
to  t h e  province. 

The d i seases  t h a t  a f f e c t  these  s p e c i a l t y  
crops seem t o  be w e l l  known i n  only some 
ins tances .  Some idea  of t h e  e x t e n t  of 
knowledge can be obtained by examining 
en t r ies  i n  sources such a s  Conners (1967)  , 
t h e  USDA Index of p l an t  d i seases  (1960)  and 
t h e  host-pathogen index of Review of Applied 
Mycology (C.M.I., 1968) .  There have been, a t  
b e s t ,  only sporadic records of d iseases  on 
t h e  crops i n  Saskatchewan (Conners 1967 ) .  
Clear ly ,  i f  t hese  crops a r e  t o  become 
es t ab l i shed  i n  t h e  province, cognizance must 
be taken of t h e i r  d iseases ,  and any se r ious  
t h r e a t s  t o  production should be i d e n t i f i e d  so 
t h a t  at tempts a t  con t ro l  may be i n i t i a t e d .  
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Though acreages may be small  i n  Saskatchewan 
(Table 1 )  compared with those  of c e r e a l s  and 
rapeseed, t h e  crops are of g r e a t  s ign i f i cance  
t o  indiv idual  growers. Moreover, it i s  
conceivable t h a t  one or more of them could, 
with changing markets and requirements, show 
a dramatic increase  i n  acreage such a s  
occurred with rapeseed i n  t h e  l a s t  10  years.  
I n t e r e s t  on t h e  p a r t  of p l an t  breeders w i l l  
be a f a c t o r  i n  t h i s  connection. Another 
f a c t o r  may be t h e  ex ten t  of new i r r i g a t i o n  
farming i n  areas  such as t h e  Outlook 
d i s t r i c t ;  i r r i g a t i o n  w i l l ,  of course, a l s o  be 
important with respect  t o  crop pathology. 

This paper is t h e  r epor t  of a prel iminary 
survey of t h e  d iseases  of s i x  s p e c i a l t y  crops 
i n  Saskatchewan. The work w a s  done over a 2- 
year period,  i n  1970 and 1971, bu t  fieldwork 
was much more extens ive  i n  1971. The crops 
included were buckwheat (Fa o rum esculentum 

safflower (Carthamus t i n c t o r i u s  L l e n t i l  
(Lens c u l i n a r i s  Medik.) , f i e l d  pea (Pisum 
sativum var.  arvense L.) and t h e  m u s E Z E  
Brassica h i r t aMoenc6  'Yellow', and 2. juncea 
(L.) Coss 'Or ienta l '  and 'Brown'. 

Moench) , sunflower (Hel iant  -+F- us annuus L.) , 

M e t  hods 

The survey was, of necess i ty ,  
q u a l i t a t i v e .  However, t h i s  was not  
considered to  be a s e r ious  disadvantage s ince  
t h e  main purpose was t o  i d e n t i f y  d i seases  and 
form an i n i t i a l  impression of t h e i r  present  
and po ten t i a l  importance. The numbers of 
f i e l d s  of each crop t h a t  w e r e  v i s i t e d  are 
shown i n  Table 1. The approximate loca t ions  



144 VOL.52, N0 .4 ,  CAN. PLANT DIS. SURV. DEC., 1972 

* 
Table 1. Estimates of acreage 

period 1945-1971, and number of fields of each specialty crop surveyed in 1970 and 
1971 

of six specialty crops and rapeseed in Saskatchewan in the 

No. of fields 
Acreage ( '000) surveyed 

Crop Avg 1945-49 AVg 1963-67 1969 1970 1971 1970 1971 

Rapeseed 40 

Mustards 0 

480 1 , 000 2,200 2,750 NA ' NA 

60 180 120 175 1 18 

Sunflower 0 10 0 3 65 4 25 

40 24 5 7 Safflower -** 

Buckwheat 0 0 10 25 11 10 4 

Field pea 7 2 2 2.5 2.5 2 12 

Lentil 1.5 5.6 1 4 

- - 

- - - 

Acreage data compiled from Canada Year Books, 1952-53, 1961, and 1970-71 and Saskatcheuan 
Department of Agriculture Crop Reports, 25 November 1970 and 9 August, 4 October, and 22 
November 1971. 

**  - = No record. 

' NA = not applicable. 

of f i e l d s  a r e  i l l u s t r a t e d  i n  Figure 1. 
V i s i t s  were made e i t h e r  between Ju ly  and 
October 1970 or between August and September 
1971. The major i ty  of v i s i t s  w e r e  
d e l i b e r a t e ,  i n  response t o  information about 
f i e l d  loca t ions  received from a g r i c u l t u r a l  
representa t ives .  However, some f i e l d s  were 
found by accident  i n  connection with o the r  
work (Duczek and Morrall 19711, o r  during 
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F igure  1 .  Map of southern and centrol Saskatchewan showing the 
approximate locations of the f ields surveyed. 

vacat ion  t r i p s .  Because of this, and also 
because of  l i m i t a t i o n s  of t i m e ,  it was 
impossible t o  at tempt q u a n t i t a t i v e  
assessments of t h e  diseases observed, based 
on systematic sampling i n  seve ra l  p a r t s  of  
each f i e l d .  Furthermore, s eve ra l  of t h e  
v i s i t s  were made la te  i n  t h e  season when 
swathing o r  combining of t h e  crops were 
complete. A t  those times t h e  recogni t ion  of 
d i seases  depended upon t h e  examination of 
s tubble ,  o r  t h i n  s t r i p s  of s tanding crop a t  
t h e  edges of  f i e l d s  o r  near power poles. 
Nevertheless,  wherever f e a s i b l e ,  observations 
i n  f i e l d s  were based on an examination of 
p l a n t s  i n  two sepa ra t e  p a r t s ,  or while 
walking up t o  about 400 meters through the 
crop. In  this la t ter  case, p a r t i c u l a r  
a t t e n t i o n  w a s  paid t o  covering both l o w  and 
h igher  areas when t h e  topography w a s  c l e a r l y  
uneven. During the survey many specimens 
w e r e  taken t o  t h e  labora tory  f o r  microscopic 
examination, i s o l a t i o n  work, o r  both,  t o  a id  
i n  t h e  i d e n t i f i c a t i o n  of pathogens. A l l  
i s o l a t i o n s  w e r e  made on po ta to  dext rose  agar  
(PDA). 

Results and discussion 

Table 2 presents  a summary of d i seases  
encountered i n  t h e  survey and t h e  numbers of 
f i e l d s  i n  which they w e r e  found. New 
Canadian and Saskatchewan records a r e  
indica ted  w i t h  a s t e r i sks .  The remainder of 
t h e  t e x t  cons i s t s  of an e labora t ion  o f ,  and 
comment on, information i n  Table 2. 
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Table 2. Diseases of special ty  crops i n  Saskatchewan i n  1970 and 1971 

Number and percentage of f i e lds  
examined where disease was found 

1970 1971 
Disease and principal 

Crop causal pathogen(s) (NO.) ($1 (NO.) ($1 

Sunflower Herbicide injury 

Safflower 

Buckwheat 

Lent i l  

Mustard 
('Yellow' ) 

Hail damage 

Basal stem r o t  (Sclerotinia 
scl erotiorum) 

Head r o t  (*Rhizopus sp.,  S. 
sclerotiorum, *MuCor spinosus) 

m o t  r o t  (Fusarium spp., 
Rhiwctonia sp.,  e tc . )  

Leaf spots 

Leaf spot (Alternaria carthami) 

Rust (Puccinia carthami) 

Root r o t  (**Fusarium spp.) 

Aster yellows (Mycoplasma) 

Stem r o t  (Botrytis cinerea) 

Root r o t  (Fusarium spp. & 

**  
**  
* 

B o t r y t i s  sp.) 

sc lerot inia  stem r o t  (Sclerotinia 
scl erotiorum) 

* 
BotrytiS stem r o t  (Botrytis sp.) 

Root r o t  (Fusarium spp., 
* 

Rhizoctonia sp.) 

Late root r o t  complex (Fusarium 

Black spot (Alternaria spp.) 

Aster yellows (Mycoplasma) 

sc l e ro t in i a  stem r o t  (Sclerotinia 

spp., Rhizoctonia sp.) 

scl ero tiorum) 

brassicicola [Duby] Oud.) 
Ring spot (Mycosphaerella 

Mustard Late root r o t  complex (Fusarium 

white r u s t  (Albugo cruciferarum 

Black spot (Alternaria spp.) 

Aster yellows (Mycoplasma) 

Sclerot inia  stem r o t  (Sclerotinia 

( ' Brown ' and spp., Rhizoctonia sp.) 
'Oriental ' ) 

S.F. Gray) 

s c l  erotiorum) 

parasi t ica  [Pers. ex Fr.] Fr.) 
Downy mildew (Peronospora 

Field pea Ascochyta bl ight  (dscochyta pinodes) 

Bacterial b l ight  (Pseudomonas p i s i )  

Sclerotinia stem r o t  (Sclerotinia 

mot/ foot  r o t  (Fusarium spp., 

Powdery mildew (Erysiphe pol ygoni) 

Downy mildew (**Pemnospora vic iae  

scl erotiorum) 

Rhizoctonia sp., B o t r y t i s  sp.) 

[Berk.] casp.) 

0 

0 

1 

0 

1 

0 

2 

0 

3 

3 

3 

5 

1 

0 

0 

0 

0 

0 

1 

0 

2 

0 

1 

0 

1 

0 

0 

0 

25 

0 

25 

0 

40 

0 

60 

30 

30 

50 

100 

0 

0 

0 

0 

0 

100 

0 

100 

0 

50 

0 

50 

0 

22 

3 

6 

8 

18 

16 

7 

2 

2 

3 

1 

3 

1 

1 

3 

12 

9 

5 

3 

1 

3 

2 

2 

1 

1 

1 

10 

2 

7 

8 

0 

1 

88 

12 

24 

32 

72 

64 

100 

29 

29 

75 

25 

75 

25 

25 

75 

86 

64 

36 

21 

7 

75 

50 

50 

25 

25 

25 

84 

17 

58 

67 

0 

8 

* 
New Canadian record. 

New Saskatchewan record. 
** 
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Sunflower 

There w a s  a s t r i k i n g  increase  i n  
sunflower acreage i n  Saskatchewan from 1970 
t o  1971 (Table 1 ) .  The major i ty  of f i e l d s  i n  
1971 were on dry land i n  t h e  southern p a r t  of 
t h e  province, bu t  a few i n  t h e  Outlook 
d i s t r i c t ,  60 m i l e s  south of Saskatoon, were 
on i r r i g a t e d  land (Fig. 1 ) .  The most 
prominent damage was caused by herbic ide  
d r i f t  which w a s  found i n  88% of the  f i e l d s  
inspected  i n  1971.  Rough v i s u a l  estimates of 
t h e  percentages of p l an t s  a f f ec t ed  by d r i f t  
were made i n  each f i e l d ,  although no account 
was taken of s e v e r i t y ,  which i s  known t o  vary 
from p lan t  t o  p l an t  due t o  genet ic  f ac to r s .  
Of 2 2  f i e l d s  i n  which damage was observed 10 
were est imated t o  have only a trace, 3 were 
est imated t o  have 1% of t h e  p l an t s  a f f ec t ed ,  
2 estimated t o  have 5% a f fec t ed ,  4 est imated 
t o  have 10% a f fec t ed ,  and one each est imated 
t o  have respect ive ly  2 5 1 ,  30%, and 90% 
a f fec t ed .  The f i e l d  with 90% was one where 
it w a s  known t h a t  c e r e a l s  nearby had been 
sprayed by a i rp l ane  e a r l y  i n  t h e  growing 
season. I t  i s  d i f f i c u l t  t o  r e l a t e  these  
es t imates  of damage t o  y i e ld  lo s ses  because 
of t h e  va r i ab le  s e v e r i t y  on indiv idual  
p lants .  The most severe ly  a f f ec t ed  p l an t s  
c l e a r l y  produced no seed,  bu t  less severe 
damage w a s  manifest  by s l i g h t  malformation of 
leaves and probably only s l i g h t  y i e l d  
reduction.  However, it was c l e a r  t h a t  
s u b s t a n t i a l  y i e l d  losses w e r e  incurred i n  
some f i e l d s  due t o  herbic ide  d r i f t .  In  view 
of t h e  frequency of t h i s  damage, herbic ide  
d r i f t  may be one of t h e  major problems of 
sunflower production i n  Saskatchewan. 
Control w i l l  depend not  only on g r e a t e r  care 
i n  spraying opera t ions  by farmers, bu t  a l s o ,  
perhaps, on t h e  development of l i n e s  with 
g r e a t e r  t o l e rance  t o  herbic ides .  

S c l e r o t i n i a  b a s a l  s t e m  r o t  caused by 
S c l e r o t i n i a  sclerotiorum (Lib.) de Bary was 
round i n  both 1970 and 1971. A s i n g l e  heavy 
i n f e c t i o n  found i n  1970 i n  a small  i r r i g a t e d  
f i e l d  has been reported elsewhere (Duczek and 
Morrall 1 9 7 1 ) .  In  1971 i n fec t ions  were found 
i n  both i r r i g a t e d  and dryland f i e l d s ;  rough 
v i s u a l  estimates were t h a t  t w o  f i e l d s  had 
about 1% i n f e c t i o n  and four  had only t r aces .  
S. sc lero t iorum is undoubtedly a p o t e n t i a l  
Shreat t o  sunflower production i n  
Saskatchewan, e spec ia l ly  on i r r i g a t e d  land,  
bu t  t h e  presence of t h e  d i sease  depends on 
local inoculum, which had not  had t i m e  t o  
bu i ld  up i n  t h e  a reas  where sunflower was 
grown i n  1970- 71. As indica ted  i n  T a b l e  1 ,  
sunflower is r e l a t i v e l y  new t o  Saskatchewan 
and t h e  crop is not  y e t  grown i n  areas where 
S c l e r o t i n i a  i s  common on o t h e r  crops (Duczek 
and Morrall 1971 ) .  

It  w a s  of i n t e r e s t  t h a t  where head rot  of 
sunflower (McDonald 1967)  was found, S. 
sc lero t iorum w a s  associa ted  with t h e  
condi t ion  only i n  one p lant .  Usually t h e  
decayed heads y ie lded Rhizo us  

Rhizopus i n  vivo. One r ep resen ta t ive  
i s o l a t i o n  and contained abun + a n t  sporangia sp: On of 

l?hi;opus c u l t u r e  was i d e n t i f i e d  a s  R. 
a r r  i z u s  Fischer.  I s o l a t i o n  from a r o t t e n  
ea i n  one f i e l d  yielded Mucor s inosus  van 

2ei:h. I n  a l l ,  head r o t  w n o i 2 a  of 
f i e l d s  surveyed i n  1971 but  never i n  g r e a t e r  
than  t r a c e  amounts. However, t h e  l a t t e r  p a r t  
of Ju ly  and August p r i o r  t o  t h e  survey was 
r e l a t i v e l y  ho t  and dry i n  most of south- 
c e n t r a l  Saskatchewan and these  condi t ions  
would not  have favored t h e  d isease .  

Other sunflower d i seases  found r e l a t i v e l y  
f requent ly  i n  1971 (Table 2 )  w e r e  a r a t h e r  
nondescript  roo t  r o t  complex and seve ra l  
types of l ea f  spot t ing .  The e t io logy  of 
t hese  remains obscure and f u r t h e r  work seems 
warranted. The root  rot w a s  usual ly  manifest  
a s  brownish s t e m  d i sco lo ra t ion ,  nec ro t i c  
leaves ,  and decayed roo t s ,  t h e  a f f e c t e d  
p l a n t s  being genera l ly  sca t t e red  throughout a 
f i e l d  bu t  occasionally occurr ing  i n  patches. 
Such patches were sometimes f u l l  of weeds. 
In  some cases  t h e  diseased patches w e r e  
around t h e  perimeter of t h e  f i e l d ,  and i n  one 
they were a t  t h e  bottom of g u l l i e s  i n  a h i l l y  
f i e l d .  Affected p l an t s  i n  t h e  patches ranged 
up t o  50%, bu t  elsewhere i n  t h e  f i e l d s ,  o r  i n  
f i e l d s  with only s c a t t e r e d  a f f ec t ed  p l an t s ,  
t h e  d isease  w a s  usual ly  only i n  t r a c e  
amounts. I so l a t ions  from t h e  bases of t h e  
stems and t h e  roo t s  of a f f ec t ed  p l a n t s  
y ie lded a v a r i e t y  of fungi and some b a c t e r i a  
b u t  not  i n  a cons i s t en t  pa t t e rn .  
Nevertheless, t h e  most common isolates were 
species  of Pusarium and Rhizoctonia, which 
were sometimes associa ted  together  and 
sometimes alone. Hence, t hese  organisms may 
be e t i o l o g i c  agents of t h e  d isease  although 
t h e  l imi t a t ions  of using only PDA t o  make 
i s o l a t i o n s  must be recognized. Drought may 
a l s o  be a f a c t o r  s ince  t h e  d isease  w a s  never 
found i n  i r r i g a t e d  f i e l d s .  Ver t i c i l l i um spp. 
were not  i s o l a t e d  from any diseased p lants .  

The l ea f  spo t t ing  r e fe r r ed  t o  above 
va r i ed  from s m a l l  black polygonal spo t s  t o  
l a r g e  spreading brown l e s ions ,  and even 
yellowish l e s ions  i n  a few cases.  I s o l a t i o n  
y ie lded a v a r i e t y  of organisms, b u t  again 
with no cons i s t en t  pa t t e rn ;  Fusarium spp., 
A l t e rna r i a  a l t e r n a t a  (F r i e s )  Keisslers, 
Rhizopus spp., and even Helminthosporium 
sativum P.K. & B. [Bipolar is  sorokiniana 
(Sacc. i n  Sorok.) Shoem., s t a t .  per f .  
Cochliobolus sa t ivus  (It0 G Kurib.) Drechs, 
ex Dastur] wer- t h e  organisms obtained.  
Many of t h e  i s o l a t e s  w e r e  perhaps growing 
saprophyt ica l ly  on moribund t i s s u e .  In  most 
of t h e  f i e l d s  where l ea f  spo t s  w e r e  seen,  
i n fec t ions  were i n  t r a c e  amounts, bu t  i n  four  
it w a s  est imated v i s u a l l y  t h a t  5- 10% of t h e  
p l an t s  were a f f ec t ed ,  although p lan t s  t h a t  
w e r e  a f f ec t ed  usual ly  had many spo t s  on each 
l e a f .  These f a c t s  suggest  t h a t  much of t h e  
spo t t ing  may have been physio logica l  o r  even 
genet ic .  

Three well-known sunflower d i seases  on 
t h e  p r a i r i e s  (McDonald 19671,  l e a f  mot t le  
(Ver t ic i l l ium albo-atrum Reinke E Berth . ) ,  
r u s t  (puccinia h e l i a n t h i  Schu.), and downy 
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mildew (Plasmopara h a l s t e d i i  [Far l .  ] B e r l .  8 de 
Toni)were not  encountered during t h i s  survey. 
While it is poss ib le  t h a t  they were 
overlooked due t o  inadequate sampling 
techniques o r  inexperience on t h e  p a r t  of t h e  
observers ,  it seems more l i k e l y  t h a t  they 
w e r e  absent  or very rare .  A l l  t h r e e  depend 
on loca l  sources of inoculum, which would 
have been absent  i n  those p a r t s  of 
Saskatchewan where sunflower was grown, 
except where wild sunflower occurred. 
However, t hese  d iseases  w i l l  probably appear 
i f  sunflower continues t o  be grown i n  t h e  
same areas  and inoculum has t i m e  t o  b u i l d  up 
and i f  c l ima t i c  condit ions a r e  favorable. 

Saf f lower 

The survey f o r  d iseases  of saf f lower  was 
l imi t ed  t o  a few f i e l d s  i n  both years (Table 
1 )  and unfortunately most of t h e  f i e l d s  
examined i n  1971 were i n  one l imi ted  a r e a  i n  
t h e  southwest of t h e  province (Fig. 1 ) .  No 
severe diseases  were found e i t h e r  year.  The 
most f requent  was a l t e r n a r i a  l ea f  spo t  caused 
by Al t e rna r i a  carthami Chowdhury (Table 2 )  , 
which var ied  i n  i n t e n s i t y  from t r a c e  t o  
moderate; even with moderate in fec t ions  not  
a l l  p l an t s  i n  t h e  f i e l d  had les ions .  This 
d i sease  and r u s t  caused by Puccinia carthami 
Cda., which w a s  found i n  only t r a c e  amounts 
i n  two f i e l d s  i n  1971, a r e  two of t h e  
p o t e n t i a l l y  more des t ruc t ive  d i seases  of 
saf f lower  i n  Saskatchewan. With c l ima t i c  
condi t ions  favorable t o  t h e i r  spread and 
s u f f i c i e n t  primary inoculum ( fo r  example , 
seed-borne t e l io spores  of t h e  safflower r u s t  
fungus),  they could be responsib le  f o r  
s u b s t a n t i a l  y i e l d  reductions.  The only o t h e r  
d i sease  found i n  t h e  survey was a roo t  r o t ,  
causing necros is  of above-ground p lan t  p a r t s ,  
t h a t  was present  i n  t r a c e  amounts i n  about 
ha l f  of t h e  f i e l d s .  I so l a t ions  from such 
p l an t s  cons i s t en t ly  y ie lded Fusarium spp. 

Buckwheat 

Fewer f i e l d s  of buckwheat were surveyed 
i n  1971 than i n  1970,  bu t  t h i s  was less a 
r e f l e c t i o n  of t h e  decl ine  i n  acreage (Table 
1 )  than of chance i n  f inding f i e l d s .  F ie lds  
examined i n  1971 w e r e  i n  q u i t e  d i f f e r e n t  
a reas  from those seen i n  1970 (Fig. 1 ) .  Only 
t h r e e  d i seases  w e r e  found (Table 2 )  and these  
w e r e  i n  t r a c e  and s l i g h t  amounts. A s t e r  
yellows would probably have been detec ted  i n  
more f i e l d s  i n  1970 i f  some had not  a l ready 
been swathed o r  combined when examined. I n  
both 1970 and 1971 some a s t e r  yellows 
in fec t ions  were est imated a t  1% of t h e  p l an t s  
i n  t h e  f i e l d .  The same applied with b o t r y t i s  
s t e m  r o t ,  a d i sease  which has been reported 
i n  Manitoba t o  be seed borne and a p o t e n t i a l  
problem (J.T. M i l l s ,  personal  communication). 
Representat ive isolates w e r e  i d e n t i f i e d  as  
belonging t o  both Group A and Group B of 
Bo t  t i s  c inerea  Pers .  (Morgan, 1971 ) .  I t  & t h a t  F o t r y t i s  i n fec t ed  t h e  stems 
la te  i n  t h e  growing season, giving rise t o  
grayish  d i sco lo ra t ion  and w i l t i n g  o f  t he  
p l a n t  above t h e  infec ted  zone. Moist 
condi t ions  i n  late summer might be expected 

t o  r e s u l t  i n  t h e  d i sease  becoming a se r ious  
problem through large- scale in fec t ion .  The 
majori ty of f i e l d s  v i s i t e d  also contained 
t r a c e s  of p l an t s  su f fe r ing  from a r o o t b a s a l  
stem r o t .  I s o l a t e s  from discolored  t i s s u e  
invar iably  cons is ted  of Fusarium spp. and 
a l so  occas ional ly  BOtrytiS sp. 

Len t i l  

There is no mention of l e n t i l  i n  Conners' 
book (1967) ;  hence, t h e  only published 
Canadian record of a d i sease  on t h i s  crop is 
one of S c l e r o t i n i a  sc lero t iorum i n  an e a r l i e r  
paper from our labora tory  (Duczek and Morrall 
1971 ) .  Very few f i e l d s  of l e n t i l  w e r e  
surveyed a s  the  crop is not  easy t o  f ind .  
Three of t he  four f i e l d s  i n  1971 were on 
i r r i g a t e d  land. Few diseases  w e r e  found 
(Table 2 )  and those w e r e  i n  only trace t o  
s l i g h t  amounts; however, t he  presence of two 
stem r o t s  should be noted s ince  both have t h e  
p o t e n t i a l  t o  become ser ious  on i r r i g a t e d  land 
i f  inoculum bu i lds  up. The b o t r y t i s  stem r o t  
was charac ter ized  by grayish l e s ions  covered 
with abundant conidia  and conidiophores of 
Botry t i s  sp. On i s o l a t i o n  t h e  fungus proved 
t o  sporula te  very poorly i n  c u l t u r e  and it 
w a s  not poss ib le  t o  i d e n t i f y  it t o  species .  
However, i t s  c u l t u r a l  c h a r a c t e r i s t i c s  w e r e  
q u i t e  d i s t i n c t  from those of t h e  B. c ine rea  
cu l tu re s  obtained from buckwheat, 
o the r  crops r e fe r r ed  t o  i n  this paper, t r a c e s  
of roo t  r o t  were found i n  some l e n t i l  f i e l d s ,  
and i s o l a t i o n s  from t h e  roo t s  gave Fusarium 
spp. and i n  one case  Rhizoctonia sp. 

Mustards (Yellow, Brown, and Or ien ta l )  

The d iseases  of t h e  var ious  mustards 
grown on t h e  p r a i r i e s  are w e l l  known, and 
they have been included i n  seve ra l  surveys by 
Petr ie  and Vanterpool (1965,  1966,  1 9 6 8 ) .  
Furthermore, i n  1970 and 1971 comprehensive 
and q u a n t i t a t i v e  surveys of Brassica d iseases  
i n  Saskatchewan w e r e  done by Petr ie  (personal  
communication). These w i l l  be published i n  
fu ture .  Hence, no d iscuss ion  of mustard 
d i seases  w i l l  be attempted here.  Indeed, t h e  
only reason f o r  inc luding t h e  d iseases  of 
t hese  species  i n  Table 2 of this paper i s  
t h a t  many of t h e  f i e l d s  v i s i t e d  were i n  p a r t s  
of  t he  province not  included i n  Petrie's 
surveys because cruci ferous  crops a r e  not  
common t h e r e  (Fig. 1 ) .  

Fie ld  pea 

Fie ld  pea has been grown i n  Saskatchewan 
f o r  many years  bu t  t h e  acreage has remained 
more o r  less constant  (Table 1 ) .  New uses 
f o r  peas cu r ren t ly  being inves t iga t ed  i n  t h e  
College of Agr icul ture ,  Universi ty of 
Saskatchewan, could lead  t o  an expansion of 
t h e  acreage. To d a t e ,  t h e  crop has been 
grown primarily i n  two r a t h e r  l imi ted  a reas  
i n  north- central  Saskatchewan where r a i n f a l l  
i s  adequate; however, t h e  implementation of 
i r r i g a t i o n  i n  t h e  Outlook d i s t r i c t  has 
r ecen t ly  r e su l t ed  i n  some f i e l d s  t h e r e  too  
(Pig. 1 ) .  Among t h e  14 f i e l d s  surveyed 
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(Table 1 1 ,  5 i n  1971 consis ted  of mixed 
s tands  with o the r  crops;  3 with o a t s ,  1 with 
bar ley ,  and 1 with rapeseed. 

Clearly t h e  most s e r ious  d isease  of f i e l d  
pea was ascochyta blight ,which was found i n  
a l l  bu t  two f i e l d s .  I t  is noteworthy t h a t  
t h e  only f i e l d s  i n  which it was not  found 
w e r e  two i n  t h e  Outlook d i s t r i c t  i n  which 
b a c t e r i a l  b l i g h t  caused by Pseudomonas pisi 
Sackett  was found. I n  a l l  cases  the  two 
b l i g h t  d i seases  w e r e  confirmed by making 
i s o l a t i o n s  from diseased leaves ,  stems, and 
pods. The i s o l a t e s  of Ascochyta were 
i d e n t i f i e d  as A. pfnodes L.K. Jones. 
Although only v i sug l  es t imates  w e r e  made, t h e  
s e v e r i t y  of both b l i g h t  d iseases  w a s  c l e a r l y  
considerable.  I n  most cases 100% of the  
p l an t s  i n  t h e  f i e l d  had l e s ions ,  e spec ia l ly  
on t h e  leaves.  With ascochyta b l i g h t  usual ly  
t h e  lower leaves,  stems, and pods w e r e  most 
severe ly  d iseased,  and i n  seve ra l  of t he  
f i e l d s  they were completely covered by 
l e s ions .  Amounts of d isease  on t h e  upper 
por t ions  of t h e  shoots ranged from s l i g h t  t o  
severe.  I t  was c l e a r  t h a t  t he  loss of 
photosynthetic surface  from ascochyta b l i g h t  
must have caused considerable y i e l d  
reduct ions ,  although these  could no t  be 
quant i f ied .  I n  addi t ion ,  i n  f i e l d s  where pod 
l e s ions  w e r e  severe,  it is l i k e l y  t h a t  a 
l a rge  proport ion of t h e  seed would be 
in fec t ed  by t h e  fungus. Especia l ly  i f  pea 
acreage increases  i n  Saskatchewan i n  t h e  
fu tu re ,  ascochyta b l i g h t  w i l l  r equ i r e  
considerable a t t e n t i o n  from pathologis ts  and 
growers. 

Another p o t e n t i a l l y  se r ious  problem i n  
pea production i s  s c l e r o t i n i a  s t e m  r o t ,  which 
was found i n  about 50% of the  f i e l d s  i n  t h i s  
survey. Where p r e s e n t . i t  w a s  i n  t r a c e  o r  
s l i g h t  amounts (meaning t h a t  it w a s  probably 
present  on 1% o r  less of t h e  p l a n t s ) .  
However, f i e l d  peas a r e  mainly being grown i n  
areas  where another hos t  of S c l e r o t i n i a  
sclerotiorum, rapeseed, i s  widely grown. In  
view of  t h e  a b i l i t v  of t h e  sclerotia of t h i s  
fungus t o  survive  i n  s o i l  more than 1 year 
(McDonald 1967, Morrall  unpublished) , 
inoculum could bu i ld  up and lead  t o  se r ious  
i n f e s t a t i o n s  and losses i n  fu tu re  years ,  i f  
c l ima t i c  condi t ions  w e r e  favorable. The only 
o t h e r  s i g n i f i c a n t  d i sease  of pea t h a t  was 
found w a s  r o o t  r o t  caused mainly by Fusarium 
spp. bu t  sometimes by R h i z o c t o n n  
I s o l a t i o n  i n  one case a l s o  gave Botry is  sp. 
In fec t ions  of r o o t  ro t ,  when present ,  w e r e  i n  
t r a c e  amounts i n  a l l  except one f i e l d  where a 
severe ly  diseased patch occurred a t  a low-  
l y ing  end of t h e  f i e l d .  A cont r ibut ing  
f a c t o r  i n  t h i s  case  appeared t o  be temporary 
waterlogging of t h e  s o i l  a t  an earlier date .  
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