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INFLUENCE OF THREE ASCOCHYTA DISEASES OF PEAS 
ON PLANT DEVELOPMENT AND YIELD' 

V.R. Wallen 

Abstract 

Yield l o s s e s  of up to  50% w e r e  recorded i n  pea (Pisuq sativum) p l o t s  
i nocu la t ed  with Ascochyta pinodes and Ascochvta pinodella.  S i x  weeks a f t e r  
Dlantina.  reduct ions  i n  s t and  of 24% and 14%. caused Drimari lv bv a f o o t  
kot, we;e recorded f o r  &. p inode l l a  and &. pinodes, respectively:  As w e l l ,  
s eve re  l e a f  i n f e c t i o n  and e a r l y  d e f o l i a t i o n  were followed by a reduct ion  i n  
t h e  number and weight of pcds on p l a n t s  a f f e c t e d  by t h e  two fungi .  Only a 
s l i g h t  y i e l d  reduct ion  occurred i n  p l o t s  inocula ted  with Ascochtya pi&. 

RBsume 

On a e n r e g i s t r e  des b a i s s e s  de  rendement pouvant a t t e i n d r e  50% dans d e s  
p a r c e l l e s  de pois  (Pisum sativum) i n o m l e e s  avec Ascochvta pinodes e t  
Ascochyta p inodel la .  S i x  semaines a p r e s  l e  semis, on a s i g n a l e  des  
r educ t ions  de d e n s i t e  de 24 e t  de 14% respectivement pour A. p inode l l a  e t  
A_. pinodes , s u r t o u t  a t t r i b u a b l e s  au p o u r r i d i 6  aschochytique. D e  p lu s  une 
i n f e c t i o n  grave des  f e u i l l e s  e t  une d e f o l i a t i o n  precoce o n t  ete s u i v i e s  par  
une r educ t ion  du nombre e t  du poids d e s  cosses des  p l an t s  a t taques .  On n 'a  
s i g n a l e  qu'une f a i b l e  b a i s s e  de rendement dans l e s  p a r c e l l e s  inocul@es  avec 
Ascochyta piSi. 

I n  an extens ive  survey of processing 
peas, Pisum sativum L., conducted i n  seven 
provinces of Canada i n  1970 and 1971 ( l ) ,  it 
was found t h a t  t h e  ascochyta d i seases  l ea f  
and pod s p o t  caused by Ascochvta piSi Lib.; 
b l i g h t  caused by Mvcosphaerella pinodes 
(Berk. E Blox.) Vestgrn., imperfec t  s t a t e  
Ascochyta pinodes L.K. Jones;  and foot r o t  
caused by Phoma medicas in is  var .  p inodel la  
(L.K. Jones j- Boerema, syn. Ascochyta 
p inode l l a  L.K. 3ones, were second i n  
prevalence  only t o  fusarium root r o t .  

The t h r e e  Ascochvta pathogens a r e  seed- 
borne (7) and &. pinodes and &. pinodel la  a r e  
a l s o  so i l- borne  (10). Seed-borne ,A. pinodes 
and 5. pisi are e f f e c t i v e l y  con t ro l l ed  by 
t r ea tmen t  w i th  chemical seed  t rea tments  (5, 
6, 9) 

I n  an e a r l i e r  s tudy i n  Canada (7 ) ,  more 
samples of processing pea seed were 
i n t e r n a l l y  i n f e c t e d  with Ascochvta piSi than 
with t h e  o t h e r  t w o  ascochytas,  and s i m i l a r l y  
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t h e  average i n f e c t i o n  wi th in  t h e  samples was 
h igher  with &. piSi. &. Fisi was a l s o  t h e  
most prevalent  spec i e s  a f f e c t i n g  f i e l d  pea 
(11. arvense Poi r . )  seed u n t i l  t h e  v a r i e t y  
Century with s p e c i f i c  r e s i s t a n c e  t o  Ascochyta 
piSi was introduced i n  1961 ( 2 ) .  Century i s  
now t h e  predominant f i e l d  pea v a r i e t y  i n  
Canada. 

&. pisi causes  l e s i o n s  on leaves ,  stems 
and pods; i n  young seed l ings  t h e  stems may be 
g i r d l e d  and occas ional ly  such p l a n t s  a r e  
k i l l e d .  &. pinodes and 5. p inode l l a  a l s o  
a f f e c t  leaves ,  stems, and pods and, i n  
add i t i on ,  cause a f o o t - r o t  symptom which i s  
n o t  present  on p l a n t s  a f f ec t ed  by &. pisi. 
I n  view of t h i s ,  it would be suspected t h a t  
t h e  b l i g h t  and foo t- ro t  d i s e a s e s  may be more 
impor tant  from a y i e l d  loss a s p e c t  because of 
t h e  dea th  of many p l a n t s  a f f e c t e d  by t h e  
f o o t - r o t  phase. I n  t h e  United S t a t e s ,  it has  
been s t a t e d  t h a t  b l i g h t  i s  t h e  most 
d e s t r u c t i v e  of t h e  t h r e e  organisms (3, 4 ) ,  
and i n  pre l iminary  t r i a l s  a t  Ottawa b l igh t .  
f o o t  ro t ,  and l e a f  and pod s p o t  reduced 
y i e l d s  by 45X, 25% and 11%, r e s p e c t i v e l y  (8) .  

The purpose of t h i s  work was t o  determine 
t h e  y i e ld  l o s se s ,  a s  expressed i n  green pod 
weight. caused by t h e  t h r e e  organisms under 
f i e l d  condit.ions and t o  fo l low t h e  progress  
of t h e  ep iphy to t i c s  i n  t h e  f i e l d  by weekly 
d i s e a s e  assessments. 
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Materials and met hods 

The experiment was c a r r i e d  out  i n  1971 
and 1972, using t h e  same experiment 
procedures each year.  The design was a 
randomized block cons i s t ing  of four  
t rea tments ,  a non- inoculated c o n t r o l  p l o t  and 
p l o t s  inocula ted  with one of t h e  three 
ascochyta pathogens. Each treatment w a s  
r e p l i c a t e d  f o u r  times. P l o t s  were i s o l a t e d  
from one another  by a 20 f t  s t r i p  t h a t  w a s  
kept harrowed throughout t h e  growing season. 
Twenty-one rows were seeded on May 29 with 
Pisum sativum L. 'Improved Laxtonls 
Progress* i n  each 25 x 15 f t  plot .  Seeds 

* were sown 2 inches  a p a r t  i n  t h e  rows. A t  
harves t ,  J u l y  27, t h e  ou t s ide  t h r e e  rows of 
each p l o t  and 2.5 f t  a t  each end of t h e  rows 
were discarded.  Harvesting of the pods w a s  
done when t h e  pods were green and f u l l .  
Yie lds  were recorded i n  pod weight. Green 
pod weights were used in s t ead  of dry  seed 
weight because it is  impossible t o  grow peas 
t o  matur i ty  i n  t h i s  a r e a  because of b i r d  
damage. 

Epiphytot ics  i n  t h e  p l o t s  were produced 
using t h e  method previous ly  described ( 7 )  
except t h a t  t h e  inoculum was d i s t r i b u t e d  over 
t h e  rows of peas j u s t  p r i o r  t o  emergence. 

Deta i led  assessments w e r e  made during the  
growinq season t o  g ive  an ind ica t ion  of t h e  
r a t e  of  d i s e a s e  development and to  provide 
information on t h e  amount of damage to  t h e  
leaves ,  stems, and pods. Assessments were 
made on 10 tagged p l a n t s  chosen a t  random i n  
each p l o t  when t h e  d i sease  was f i r s t  noted 
and a t  weekly i n t e r v a l s  t h e r e a f t e r  u n t i l  
harves t .  The number of nodes per  p l an t  and 
a t  each node t h e  number of in fec t ed  l e a f l e t s ,  
t h e  percent  de fo l i a t ion ,  and t h e  percent  l ea f  
a r ea  a f f ec t ed  w e r e  recorded a t  each 
assessment. Assessments of f o o t  r o t  were 
made a t  harves t .  

Emergence counts were made 3 weeks a f t e r  
sowing, and a t  ha rves t  p l a n t  counts  were made 
f o r  both t h e  harvested a r e a  and t h e  t o t a l  
a rea  of  each p lo t .  

Results and discussion 

The development of t h e  d i seases  va r i ed  
between t h e  2 years.  Environmental 
condi t ions  were more favorable  f o r  
ep iphy to t i c s  of ascochyta d i seases  i n  1972, 
and losses were propor t ionate ly  g r e a t e r  i n  
1972 although similar t r ends  were apparent  
each year. For t h i s  reason, t h e  r e s u l t s  of 
t h e  f i r s t  yea r  a r e  regarded a s  prel iminary 
and only t h e  1972 r e s u l t s  a r e  repor ted  here. 

Severe y i e l d  l o s s e s  of up t o  50% were 
recorded i n  t h e  p l o t s  inocula ted  with A. 
pinodes and &. pinodella.  Only a s l i g i i t  
y i e l d  reduct ion  occurred i n  t h e  &. a 
a f fec t ed  p l o t s  (Table ?). With &. pinodes 
and A. inodel la ,  y i e l d  losses were 
influeGced by 1) a reduct ion  in s t and  
i n i t i a l l y :  2) a progress ive  reduct ion  i n  
s tand throughout t h e  growing season, caused 
i n  p a r t i c u l a r  by t h e  foo t- ro t  type  of 
i n f e c t i o n  i n  the  A. pinodel la  a f f e c t e d  p l o t s  
and t o  a lesser ex ten t  i n  t h e  A. pinodes 
a f f e c t e d  p l o t s  (Fig. 1 ) :  3) a reduct ion  i n  
t h e  number of pods produced (Figs. 1, 4) : and 
4) l e a f  i n f e c t i o n  (Fig. 3) causing subsequent 
e a r l y  d e f o l i a t i o n  (Fig. 2 ) .  

Stand counts recorded 6 weeks a f t e r  
p l an t ing  were lower than i n  t h e  c o n t r o l  by 
almost 24% and 145 f o r  &. pinodel la  and &. 
pinodes respect ive ly .  6. pisi d i d  not  a f f e c t  
t h e  o v e r a l l  s tand.  

The s t and  reduct ions  i n  t h e  &. p inode l l a  
p l o t s  and t o  a lesser degree i n  t h e  4. 
pinodes p l o t s  i s  understandable with t h e  
na tu re  of t h e  d iseases .  s eve re  f o o t  ro t  

Table 1. E f f e c t s  of  A .  p i s i ,  A .  p i n o d e s ,  and A .  p i n o d e l l a  on s tand ,  y i e l d ,  and p l a n t  development 

Pod y i e l d  Avg pod 
Percent  Average no. pods Avg y i e l d  per  p l a n t  weight 

*** 
Pathogen stand* a f f e c t e d  per  plant** (kg) (g)  (g)  

Control 

A. p i s i  

100 

106 

A .  p i n o d e s  86 

A .  p i n o d e l l a  76 

0.0 

1.0 

4 . 1  

4.6 

8.53 37.25 5.46 

7.84 29.71" 5.76 

3.97t 21.66f' 4.83 

3.22t 19.16" 3.39 

* 
Percent  s tand  is  based on t h e  t o t a l  p l a n t  count i n  t h e  harvested a r e a s  of t h e  p l o t s  f o r  t h e  various 

t rea tments ,  expressed a s  a percentage of  t h e  count i n  t h e  cont ro l  p l o t s .  
** 

Based upon t h e  number of pods a t  harves t  on t h e  40 tagged p l a n t s  f o r  each treatment used f o r  d i sease  
assessment. 

*** 
Average pod y i e l d  per  r e p l i c a t e  o f  a l l  p l a n t s  within t h e  harvested a rea  f o r  each treatment of four  

r e p l i c a t e s .  

" S i g n i f i c a n t  a t  t h e  5% l e v e l .  
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Figures 1-2. Progress curves for three ascochyta diseases of peas in field trials. 
Effect of the diseases on 1) stand reduction, 2) defoliation. 

developed and k i l l e d  a cons iderable  number of 
t h e  p l a n t s  i n  a l l  p l o t s  (Fig. 1 ) .  Of t h e  
o r i g i n a l  4 0  p l a n t s  assessed i n  t h e  A. 
pinodel la  a f f e c t e d  p lo t s ,  only 8 remained on 
t h e  l a s t  assessment da te .  Assessment of t h e  
remaining p l a n t s  a t  ha rves t  d id  not  r evea l  
any s i g n i f i c a n t  d i f f e rences  i n  t h e  amount of 
f o o t  r o t  among t h e  p l o t s  a f f e c t e d  w i t h  t h e  
three diseases .  

P l a n t  development was a f f e c t e d  by a l l  
three d i seases  a s  expressed by a t r end  toward 
decreased pod production. Control  p l o t s  
developed on t h e  average 1.5 more pods per  
p l an t  than d id  any of t h e  a f f e c t e d  p l o t s  
(Table 1 ) .  

Between 30 and 4 0  l e a f l e t s  per p l a n t  
became in fec t ed  w i t h  A. p inode l l a  and A. 
pinodes. From t h e  onse t  of i n fec t ion  u n t i l  
harves t ,  t h e  progress of t h e s e  d i s e a s e s  was 
s imi l a r .  Considerably fewer l e a f l e t s  became 
in fec t ed  i n  t h e  &. piSi p l o t s  (Fig. 3) . 
premature d e f o l i a t i o n  occurred i n  a l l  
a f f e c t e d  p l o t s  but  was more severe  i n  t h e  5 .  
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pinodes and 4. p inode l l a  p l o t s  and c l o s e l y  
pa ra l l e l ed  t h e  i n t e n s i t y  of  l ea f  i n f e c t i o n  
w i t h  t hese  t w o  d i seases  (Fig. 2 ) .  Almost 50% 
d e f o l i a t i o n  had occurred j u s t  p r i o r  t o  
ha rves t  i n  these  p lo t s .  By J u l y  1 more 
d e f o l i a t i o n  had occurred i n  these  p l o t s  than 
was evident  i n  t h e  c o n t r o l  p l o t s  by J u l y  20. 
The amount of d e f o l i a t i o n  a t  ha rves t  w a s  
c l o s e l y  c o r r e l a t e d  with t h e  number of 
i n fec t ed  l e a f l e t s  per plant .  

Pod assessments f o r  d i seases  w e r e  
recorded 1 and 2 weeks p r i o r  t o  harves t .  Pod 
i n f e c t i o n  was prevalent  i n  t h e  three 
t rea tments  but  i n  su rp r i s ing ly  l o w  
percentages. &. p inode l l a  p l o t s  had t h e  
h ighes t  number of pods in fec t ed  per p lant ,  
4.6, and t h e  g r e a t e s t  average pod area 
in fec t ed ,  s l i g h t l y  over 4%. Lower pod 
i n f e c t i o n  l e v e l s  were recorded with A. 
pinodes and A_. piSi (Table 1 ) .  Despite t h e  
r e l a t i v e l y  l o w  amount of pod i n f e c t i o n  a t  
t h i s  s t a g e  of growth, y i e l d  l o s s e s  were high. 
It i s  apparent  t h a t  e a r l y  i n f e c t i o n  of l eaves  
and stems was t h e  p r i n c i p a l  f a c t o r  
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Figures 3-4. Progress curves for three ascochyta diseases of peas in field trials. 
Effect of the diseases on 31 number of infected leaflets, and 41 pod 
production. 

i n f luenc ing  p l a n t  development and subsequent 
y i e l d  losses i n  t h e s e  experiments, and t h a t  
pod i n f e c t i o n  occurred too l a t e  t o  in f luence  
y i e ld .  
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