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SPECIALTY LEGUME CROPS IN SASKATCHEWAN IN 1972: 
FIELD PEA, LENTIL,AND FABABEAN 

D.L. McKenzie and R.A.A. Morrall' 

Abstract 

A t o t a l  of 20 f i e l d s  of f i e l d  pea (Pisum sativum var. a rvense ) ,  l e n t i l  
(Lens c u l i n a r i s )  , and fababean (Vicia faba)  were assessed  q u a n t i t a t i v e l y  i n  
l a t e  summer f o r  l e a f ,  stem, and roo t  d i s ea se s .  The most p reva l en t  d i s ea se  
was ascochyta b l i g h t  (Ascochyta pinodes) of f i e l d  peas. Powdery mildew, 
s c l e r o t i n i a  stem r o t ,  and root  and f o o t  rots i n c i t e d  by r'usarium spp. and 
Rhizoctonia sp. were a l s o  commonly found. 

Introduction 

A survev of t h e  d i s ea se s  of t h r e e  lesume 
crops ,  f i e l d  pea (Pisum sativum var .  arvense 
(L.)  Po i r . ) ,  l e n t i l  (Lens c u l i n a r i s  Medik.) 
and fababean ( V i c i a  faba L.) was undertaken 
i n  1972 a s  p a r t  of a cont inuing  p r o j e c t  i n  
t h i s  l abo ra to ry  on d i s ea se s  of s p e c i a l t y  
c rops  i n  Sasktachewan. Previous surveys (2 )  
had provided pre l iminary  q u a l i t a t i v e  da t a  on 
f i e l d  pea and l e n t i l  and had suggested t h a t  
an e f f o r t  to g a t h e r  q u a n t i t a t i v e  da t a  was 
warranted.  In  add i t i on ,  fababean, grown f o r  
t h e  f i r s t  t ime i n  1972 a s  a f i e l d  c rop  i n  
Saskatchewan, was inc luded  i n  t h e  survey.  
F i e ld  pea ha s  been grown i n  Saskatchewan f o r  
many years ,  while l e n t i l  i s  a r e l a t i v e l y  new 
crop  ( 2 ) .  Actual acreages  of f i e l d  pea and 
l e n t i l  grown i n  previous  yea r s  i n  t h e  
Province have been published elsewhere ( 2 )  : 
i n  1972 t h e  acreages of t h e  t h r e e  c rops  were: 
l e n t i l  (13,000 ac re s )  , f i e l d  pea (5 ,000  
a c r e s ) ,  fababean (500 a c r e s ) .  A l l  of t h e s e  
f i g u r e s  r e p r e s e n t  i n c r e a s e s  over 1971. 

The t h r e e  c rops  were grown mainly i n  
l o c a l i z e d  p a r t s  of t h e  Province. F i e l d  pea 
was concentrated i n  t h e  Bellevue a r ea  (60 
mi le s  N.E. of Saskatoon) and i n  t h e  Nipawin 
area  (150 miles  N.E.  of Saskatoon) . L e n t i l  
was mainly i n  t h e  Eston-Colevil le  a rea  (150 
miles  S.W. of Saskatoon).  Most of  t h e  
fababean f i e l d s  were i n  t h e  Outlook 
i r r i g a t i o n  d i s t r i c t  (60 miles S. o f  
Saskatoon),  but a t  l e a s t  two f i e l d s  were on 
dryland,  one nea r  Bellevue and t h e  o t h e r  nea r  
Perdue (40 miles  W. of Saskatoon).  These 
a r e a s  d i c t a t e d  t h e  l o c a t i o n s  o f  t h e  f i e l d s  
surveyed. 

Methods 

General -- 
The survey was conducted i n  t h e  per iod  
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August 16 - September 3, 1972, and involved a 
t o t a l  o f  20 f i e l d s .  The methods of sampling 
t h e  c rops  and a s se s s ing  d i s e a s e s  involved 
cons iderable  improvisa t ion ,  mainly due t o  a 
lack  of  p e r t i n e n t  in format ion  i n  t h e  
l i t e r a t u r e ,  such a s  app rop r i a t e  f i e l d  keys. 
Each f i e l d  was sampled i n  fou r  l oca t i ons ,  
u sua l l y  near  t h e  corners ,  bu t  about  50-100 f t  
i n t o  t h e  c rop .  Sampling was done i n  a manner 
which ensured t h a t  f o r  root and stem d i s e a s e s  
it was pos s ib l e  t o  de r ive  va lues  f o r  e i t h e r  
t h e  number of d iseased  p l a n t s  per  square  
meter or t h e  percentage of  d iseased  p l a n t s .  
A t  t h e  same t ime it ensured t h a t  f o r  f o l i a r  
d i s ea se s  t h e  percentage of l e a f  a r e a  d iseased  
could be determined. Thus, f o r  root and stem 
d i s e a s e  assessment, e i t h e r  known a r e a s  of t h e  
c rops  were de l imi ted  with quad ra t s  and t h e  
numbers of d iseased  p l a n t s  i n  t h e  quad ra t s  
counted, or a f i xed  number of p l a n t s  i n  a row 
o r  c l u s t e r  were pu l l ed  and r a t e d  f o r  d i s ea se ,  
o r  a combination of t h e  two methods was used. 
Foliage,  or whole p l an t s ,  were c o l l e c t e d  from 
each sample a r ea  and taken  t o  t h e  l a b o r a t o r y  
f o r  l e a f  d i s ea se  assessment. I s o l a t i o n s  from 
diseased t i s s u e  were always made when t h e  
i d e n t i t y  of  t h e  ca sua l  agent  was unknown. 
Tissue p ieces  were s u r f a c e  s t e r i l i z e d  i n  10% 
Javex (5.0% NaOC1) f o r  1 min and p l a t ed  on 
po t a to  dext rose  aga r  ( P D A ) .  The d i s ea se  
assessments of each sample a r e a  o r  quadra t  
were averaged to  g i v e  f i e l d  means and then  
t h e s e  were used t o  c a l c u l a t e  t h e  means f o r  
a l l  t h e  f i e l d s  of t h e  c r o p  t h a t  were sampled. 

F i e ld  Pea 

Root and, stem d i sea se s  were assessed  by 
p l ac ing  1 m quadra ts  on t h e  ground and 
counting t h e  number of  d iseased  p l a n t s  i n  t h e  
quadra t .  Fol iage  and p o d s  were c o l l e c t e d  
from t h e  upper green po r t i ons  of p l a n t s  i n  
t h e  quadra ts  and taken  t o  t h e  l abo ra to ry .  
Leaves from t h e  lower p a r t s  of t h e  stems were 
i nva r i ab ly  dead a t  t h e  t ime of sampling and 
consequently were not  included i n  t h e  sampled 
f o l i a g e .  The percentages  of l e a f  a rea  
a f f e c t e d  by ascochyta b l i g h t  and by powdery 
mildew were determined with a d i s ea se  
assessment key f o r  stomphylium l e a f  s p o t  of 
r e d  c love r  (1).  F i e l d  pea l e a f l e t s  were 
removed from t h e  leaves  and arranged i n  
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t r i p l e t s ,  so t h a t  they  could be compared 
rouuhly with t h e  diagrams i n  t h e  key. 
Twenty-f i ve  t r i p l e t s  of l e a f l e t s  were r a t e d  
from each quadra t  sample. I n  addi t ion ,  25 
pods were r a t e d  f o r  t h e  same t w o  d i s eases  by 
approximation using an assessment key f o r  
b a c t e r i a l  b l i g h t  of bean pods ( 1 ) .  

L e n t i l  

Groups of 50 p l a n t s  were co l l ec t ed  a t  
random a t  each sample a r e a  and taken t o  t h e  
labora tory ,  where a l l  d isease  assessments 
were made. Root i n f e c t i o n s  were c l a s s i f i e d  
on t h e  bas i s  of t h e  a r ea  covered by l e s ions  
on t h e  main root: a r a t i n g  of s l i g h t  was 
given i f  l e s s  than 50% was a f f ec t ed ,  and a 
r a t i n g  of severe  i f  50% or more was a f f ec t ed .  
A l l  diseased root ma te r i a l  was r e t a ined  and 
i s o l a t i o n s  made on PCA t o  determine t h e  
causa l  organisms. Leaf d i s eases  were not  

assessed  because very few leaves  had l e s ions :  
however, i s o l a t i o n s  were made from a few 
in fec t ed  leaves.  

Faba bean 

I n  most f i e l d s ,  a 1 m 2  quadra t  was used 
t o  de l imi t  a group of p l a n t s  i n  each sample 
area ,  and the  t o t a l  number and t h e  number 
with foo t  rot were recorded. I n  one f i e l d  
where t h e  c rop  was p lanted  i n  very  wide rows, 
SO p l a n t s  from p a r t  of  a r o w  were scored i n  
each sample a r ea .  I n  addi t ion ,  f o l i a g e  was 
c o l l e c t e d  from some of t h e  assessed  p l an t s ,  
normally from a l l  t h e  leaves  st i l l  l i v i n g  
from 5 p l a n t s  i n  each sample area .  The bean 
pods from t h e  same p l a n t s  were a l s o  c o l l e c t e d  
and taken t o  t h e  labora tory .  Diseases of t h e  
l ea f  and pod samples r e spec t ive ly  w e r e  
assessed us ing  t h e  same keys as f o r  f i e l d  
pea. 

Results 

Table 1. Diseases of field pea 

Fields of No. of plants 
occurrence % area lesioned affected per m2 

Disease NO. % Range Mean Range Mean 

Ascochyta blight 
leaf 9 100 0.4- 6.7 4.65 
pod 9 100 0.1- 6.6 1.57 

Powdery mildew 
leaf 1 11.1 0 -13.2 1.46 
pod 1 11.1 0 - 2.7 0.30 

* 
n.a. 

n.a. 

Fusarium root rot 3 33.3 n.a. 0-0.8 0.2 

Sclerotinia stem rot 2 22.2 n.a. 0-0.3 0.07 

* 
n.a. = not applicable. 

Fie ld  pea 

Table 1 shows t h a t  only 4 d i s eases  were 
found i n  t h e  n ine  f i e l d s  surveyed. Ascochyta 
b l i g h t  (Ascochyta pinodes L. K. Jones) was 
t h e  predominant d isease ,  with l e s i o n s  
covering means of 4.65% and 1.57% of t h e  
leaves  and pods respect ive ly .  Most p l an t s ,  
and i n  f a c t ,  most of t h e  leaves  and pods were 
i n fec t ed  i n  a l l  f i e l d s .  Powdery mildew 
(Erysiphe polysoni  D. C. ex MQrat) was 
not iceably  absent  i n  a l l  but  one of t h e  
f i e l d s  examined. I n  t h a t  f i e l d  i n f e c t i o n  was 
q u i t e  heavy i n  t w o  of t h e  sample a r eas  but  
absent  i n  t h e  o t h e r  two. Root and stem 
d i seases  (Fusarium spp. and S c l e r o t i n i a  
sc lero t iorum (Lib . )  de Bary) occurred i n  
almost i n s i q n i f i c a n t  amounts. 

L e n t i l  

?he amount of root i n f e c t i o n  by Fusarium 
spp. was extremely high (Table 2 ) .  However, 
with a l l  types  of r o o t  rot ,  t he  e f f e c t  of  

even t h e  severe  l e s ions  on t h e  above-ground 
p a r t s  of the  p l an t s  d i d  n o t  appear t o  be very  
g rea t .  This, of course, is  a sub jec t ive  
impression, but  it is l i k e l y  t h a t  t h e  root 
l e s i o n s  were i n i t i a t e d  a t  a l a t e  s t age  of 
p l a n t  development. Table 2 a l s o  i n d i c a t e s  
t h a t  S c l e r o t i n i a  and Bo t rv t i s  i n f e c t i o n s  on 
stems were a t  q u i t e  a low l eve l :  t hey  
appeared t o  be l e s s  f requent  than  i n  a 
previous survey (2) , although it must be 
recognized t h a t  t h e  e a r l i e r  survey was mainly 
q u a l i t a t i v e  and was done i n  f i e l d s  i n  
d i f f e r e n t  l o c a t i o n s  from those  i n  t h e  1972 
survey. Representa t ive  i s o l a t e s  from t h e  
B o t r  t is  i n f e c t i o n s  were i d e n t i f i e d  a s  B. 
cineYrea Pers. Some stem le s ions ,  whizh 
resembled those  i n c i t e d  by S c l e r o t i n i a ,  
y ie lded  Al t e rna r i a  spp. and Fusarium Spp. on 
i s o l a t i o n .  However, pa thogenic i ty  t e s t s  were 
not  conducted on t h e  i s o l a t e s .  S imi lar ly ,  a 
f e w  plnctiform l e a f  l e s i o n s  y i e l aed  
Al t e rna r i a  spp. on i s o l a t i o n ,  but  proof o f  
pa thogenic i ty  was n o t  es tabl i shed .  
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Table 2. Diseases of lentil 

189 

* 
Leaf spot 5 100 2.2-11.8 4.58 n.a. 

Pod spot 5 100 0.4-22.2 6.46 n.a. 

Powdery mildew 
of leaf 1 20 0 - 0.3 0.06 n.a. 

R h i z o c t o n i a  sp. 
foot rot 3 60 n.a. 0-4.1 1.16 

F u s a r i  urn spp. 
foot rot 1 20 n.a. 0-0.5 0.10 

~~ 

Fields of 
occurrence % of plants infected 

Disease NO. % Range Mean 

Fusarium root rot 
slight 6 100 15.5-69.0 49.08 
severe 6 100 1 .O-35 .O 21.33 

Rhizoctonia root rot 
slight 
severe 

2 33.3 0 - 4.5 0.83 
2 33.3 0 - 2.5 0.50 

Rhizoctonia - Fusarium root rot 
sl ight 2 33.3 0 - 0.5 0.17 
severe 2 33.3 0 - 0.5 0.17 

“ A l t e r n a r i a  stem rot“ 6 100 2.5-12.0 6.50 

S c l e r o t i n i a  stem rot 1 16.7 0 - 3.0 0.50 

B o t r y t i s  stem rot 1 16.7 0 -10.0 1.67 

“ F u s a r i u m  stem rot” 2 33.3 0 - 2.5 0.75 

Table 3. Diseases of fababean 

Fields of 
occurrence % area lesioned % of plants infected 

Disease NO. % Range Mean Range Mean 

* 
n.a. = not applicable. 

Fa ba bean 

Table 3 i n d i c a t e s  t h a t  t h e  p r i n c i p a l  
pa tho log i ca l  cond i t i ons  recorded on f ababean 
were l e a f  and pod spo t t i ng .  Spo t t i ng  of both 
organs was of t w o  types :  l a r g e  i r r e g u l a r  
n e c r o t i c  a r e a s  with i n d e f i n i t e  edges and 
sma l l e r  ova l  l e s i o n s  with l i g h t  brown c e n t e r s  
and dark brown d e f i n i t e  margins. A l t e r n a r i a  
spp. were f r equen t ly ,  but  n o t  c o n s i s t e n t l y ,  
i s o l a t e d  from both t y p e s  of l e s ions ,  bu t  
pa thogen ic i t y  t e s t s  were no t  made on t h e  
i s o l a t e s .  While t h e  cause of t h e s e  t w o  l e a f  
spots i s  obscure,  it seems l i k e l y  t h a t  a t  
l e a s t  some of t he  former type  was t i s s u e  
n e c r o s i s  a s soc i a t ed  wi th  senescence. Powdery 

mildew2 was recorded i n  only  one f i e l d ,  and 
then  i n  only one of t h e  four  sample a r ea s .  
However, i n  another  f i e l d  it was observed 
o u t s i d e  o f  t h e  sample a r ea s ,  i n  moderate 
amounts i n  a s t r i p  of p l a n t s  which had no t  
been i nocu l a t ed  wi th  Rhizobium a t  seeding .  
Elsewhere i n  t h e  f i e l d  t h e  d i s ea se  was 
p r a c t i c a l l y  nonexis ten t ,  sugges t ing  a marked 
e f f e c t  of  n i t rogen  n u t r i t i o n  on d i s e a s e  
s e v e r i t y .  

The pathogen was i n i t i a l l y  i d e n t i f i e d  a s  
Erysiphe polvqoni. Subsequent work suggested 
t h a t  it may have been another  spec i e s ,  bu t  no 
specimens were r e t a i n e d  
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Discussion 

While t h e  acreages  of  f i e l d  pea, l e n t i l ,  
and fababean i n  Saskatchewan were smal l  i n  
1972, t h e r e  a r e  i n d i c a t i o n s  t h a t  a l l  t h r e e  
c rops  may become more important  i n  f u t u r e .  
Sys temat ic  breeding programs on a l l  t h r e e  
c rops  a r e  i n  progress  a t  t h e  Crop Development 
Centre,  Univers i ty  of Saskatchewan, and 
pos s ib l e  new uses  a r e  a l s o  being s tud i ed .  
Thus, pa tho log i ca l  s t u d i e s ,  i nc lud ing  d i s ea se  
surveys ,  a r e  important  and should be 
continued and expanded. The r e s u l t s  repor ted  
here ,  a s  w e l l  a s  t hose  of previous  work on 
two of  t h e  c rops  (21, have demonstrated only 
one d i s ea se ,  ascochyta b l i g h t  of f i e l d  pea, 
t o  be occurr ing  a t  s e r i o u s  l e v e l s .  This  
d i s ea se  is a l r eady  r ece iv ing  a t t e n t i o n  i n  t h e  
breeding program a t  t h e  Crop Development 
Centre.  However, t h e  surveys  have pointed t o  
a number of o t h e r  pa tho log i ca l  problems which 
could become more s e r i o u s  and which r e q u i r e  
f u r t h e r  s tudy .  

F i e l d  pea has  been grown i n  Saskatchewan 
f o r  many yea r s  (2), dur ing  which time t h e  
v a r i e t i e s  have changed and t h e  r e l a t i v e  
f r equenc i e s  of t h e  t h r e e  spec i e s  of Ascochyta 
known t o  cause b l i g h t  of peas have probably 
a l s o  changed ( 3 ) .  However, l e v e l s  of  
inoculum of a l l  pea pathogens have probably 
s t a b i l i z e d  i n  t h e  t r a d i t i o n a l  pea growing 
a r e a s .  Thus, t h e  major f a c t o r  a f f e c t i n g  
d i s e a s e  s e v e r i t y  is probably weather 
cond i t i ons  dur ing  t h e  growing season. On t h e  
o t h e r  hand, inoculum of pathogens of l e n t i l  
and fababean w i l l  a lmost  c e r t a i n l y  i n c r e a s e  
over t h e  nex t  few yea r s  i f  t h e  c rops  cont inue  
t o  be grown and t h e  acreages expanded. 
Diseases so  f a r  no t  recognized i n  
Saskatchewan w i l l  probably appear and it 
remains t o  be seen whether s e r i o u s  l o s s e s  
w i l l  occur.  Even now, f u r t h e r  work i s  
necessary  t o  i d e n t i f y  t h e  cause of some of 
t h e  pa tho log i ca l  cond i t i ons  found i n  1972, 
such a s  l e a f  s p o t  of fababean and stem r o t  of 
l e n t i l .  A l s o ,  t h e  exac t  r o l e  of Fusarium 
spp. and Rhizoctonia sp. i n  r o o t  nec ros i s  of 
l e n t i l ,  and t h e  e f f e c t s  of  nec ros i s ,  i f  any, 
on y i e l d  need t o  be c l a r i f i e d .  The 
r e l a t i o n s h i p  of weather t o  t h e  s e v e r i t y  of 
c e r t a i n  d i s e a s e s  under Saskatchewan 
cond i t i ons  may r e q u i r e  s tudy;  1972 was 
considered t o  be a r e l a t i v e l y  dry  year  i n  

most p a r t s  of t h e  Province, and t h i s  probably 
a f f e c t e d  a l l  f o l i a g e  d i s ea se s ,  and d i s e a s e s  
such a s  b o t r y t i s  and s c l e r o t i n i a  stem rots. 
Another problem which may r e q u i r e  s tudy  i s  
t h e  hos t  range of some of t h e  pathogens of 
t h e s e  legumes, s i n c e  r o t a t i o n  i s  oft -en 
important  i n  d i s ea se  con t ro l .  

A major shortcoming i n  t h e  surveys of 
s p e c i a l t y  c rops  so f a r  conducted from t h i s  
l abo ra to ry  i s  t h a t  they  have been done only 
a t  t h e  end of t h e  growing season. Thus, no t  
only have seedl ing ,  and perhaps some o t h e r  
k inds  of d i s ea se s ,  been completely 
overlooked, but a l s o  no p i c t u r e  has  been 
developed of t h e  progress ion  of d i s e a s e s  wi th  
time. I t  i s  in tended  t o  remedy t h e s e  
d e f i c i e n c i e s  i n  f u t u r e  surveys.  
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