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REACTION OF PEA INTRODUCTIONS 

TO ASCOCHYTA FOOT ROT AND POWDERY MILDEW’ 

S.T. AtY-Khan. R.C. Zimmer, and E.O. Kenaschuk 

Abstract 

Twelve hundred in t roduct ions  of peas from a world c o l l e c t i o n  were 
evaluated f o r  t h e i r  r eac t ion  to  foo t  r o t  caused byNo;zczpyta p i n o p s  and 
powdery mildew caused by E s i  he 1 oni.  t he  i n t r o  uc t ions  
showed a high l e v e l  of r e s i s t a z e  :o A.* 18 l i n e s  showed a l i g h t  o r  
moderate r eac t ion  to  powdery mildew i n  f b i t s .  Only a moderate degree 
of  r e s i s t a n c e  to  powdery mildew w a s  noted. 

In trod uction 

Fie ld  peas (Pisum sativum L. var. arvense 
Poir .)  i s  an i m p o r t a n t c e r e a l  cZjTTX 
Manitoba. Annually, t h i s  crop i s  grown on 
approximately 50,000 acres, c o n s t i t u t i n g  
about 75% of t h e  total  Canadian acreage. 
Symptoms of b l i q h t  and foo t  r o t  i n c i t e d  by 
Ascoch t a  inodes L. K. Jones (pe r fec t  state, 
& & k r b i n o F s  (Berk. E Blox.) 
Vestarn.) occur eac Y e a r  i n  f i e l d  peas (1). 
ElseGhere A. inodes has been shown to cause 
y i e l d  losges-igh a s  45% (2). Powdery 
mildew caused by E s i  he  1 on i  DC. ex 
Merat i s  another- 0- commonly 
on peas i n  Manitoba. 

This r e p o r t  presents  t h e  r e s u l t s  of  a 
s eed l ing  test of  1200 pea in t roduct ions  f o r  
r e s i s t a n c e  to  A. inodes and a f i e l d  
evaluat ion  for  r e s r s t ange  t o  powdery mildew. 

Materials and methods 

In  1964, seed of  1200 in t roduct ions  (PI)  
from 14 countr ies ,  w a s  obtained from t h e  
Regional P l an t  In t roduct ion  S ta t ions  a t  Ames , 
Iowa, and Geneva, New York. In 1965, t hese  
in t roduc t ions  w e r e  grown a t  t h e  Research 
S ta t ion ,  Morden, Manitoba, f o r  seed inc rease  
and observation.  Seed from these p l o t s  was 
used t o  assess d i sease  r eac t ion  to  5. pinodes 
and E. polygoni. 

Ascochyta pinodes 

To test f o r  resistance t o  Ascoch t a  
inodes,  p l a n t s  were grown i n  pe r l i t&  

k i t h  d iu rna l  i l luminat ion  of  ia h a t  
1200 f-c. Ten p l a n t s  from each of 20 
i n t roduc t ions  w e r e  inocula ted  i n  each test. 
Twelve to  14 days a f t e r  seeding, a 5 m l  
a l i q u o t  o f  a d i s t i l l e d  water spore  suspension 
conta in ing 2.0 x lo5 conidia  per  m l  w a s  
placed bes ide  each stem a t  t h e  su r face  of t h e  
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p e r l i t e .  The suspension contained a mixture 
of conidia  from four  c u l t u r e s  of  5. pinodes 
i s o l a t e d  o r i g i n a l l y  from peas grown I n  
d i f f e r e n t  areas i n  Canada. Single- spore 
isolates were maintained on an oatmeal agar  
medium. This medium was used a l s o  f o r  
inoculum production. 

Disease r a t i n g s  w e r e  made 14 days a f t e r  
inocula t ion  and w e r e  based on t h e  s i z e  of  
l e s i o n s  on t h e  region of t h e  e p i c o t y l  below 
t h e  su r face  of  t he  perlite, a s  follows: 

1 - Lesions 3 mm o r  less i n  length.  

2 - Lesions 4-9 mm i n  length.  

3 - Lesions 10-15 mm i n  length.  

4 - Lesions 16-20 mm i n  length.  

5 - Lesions l a r g e r  than  20 mm. 

Af ter  an i n i t i a l  screening ( T e s t  I), 20 
p l a n t s  from several promising in t roduc t ions  
w e r e  r e t e s t e d  ( T e s t  2). Some t o l e r a n t  and 
suscep t ib l e  p l a n t s  from these  in t roduc t ions  
w e r e  s e l ec t ed  and t h e i r  progenies evaluated 
( T e s t  3) f o r  d i sease  reac t ion .  I n  T e s t  3, 12 
to  30 p l a n t s  w e r e  used f o r  most 
in t roduct ions ;  four  in t roduct ions  had less 
than 10 p l an t s ,  and f o r  one promising 
in t roduct ion ,  PI 272157, 104 p l a n t s  w e r e  
t e s t ed .  

Powdery mildew 

A v i s u a l  es t imat ion  of  s e v e r i t y  of  
powdery mildew w a s  based on na tu ra l  i n f e c t i o n  
i n  t h e  f i e l d  i n  1965 and 1966. Sever i ty  of 
i n f e c t i o n  w a s  r a t e d  as: 

Light - up to  10% of l e a f  area infec ted .  

Moderate - 
Severe-  50 t o  

50 t o  

10 to 50% of l e a f  area 
inrec ted .  

1 0 0 %  of l e a f  a rea  in fec t ed ,  
100% of t h e  pods i n fec t ed .  
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Results and discussion 

Ascoch t a  - Of t h e  1200 
i n t d s  e m  f o r  r eac t ion  t o  foo t  
rot ,  29 gave a mean disease  r a t i n g  (MDR) of 
1.0-1.9, 541 of  2.0-2.9, 554 of 3.0-3.9, and 
76 of 4.0-4.9. One hundred and twelve 
in t roduc t ions  with an MDR i n  t h e  range 1.0- 
2.9 w e r e  r e t e s t e d ;  of t hese ,  85 had an MDR of 
less than 2.5. 

MDR's of 25 i n t roduc t ions  s e l e c t e d  f o r  
subsequent t e s t i n g  on t h e  b a s i s  of t h e i r  
performance i n  t h e  i n i t i a l  test. Upon 
r e t e s t i n g  ( T e s t  2), t h e  MDR va lue  of  most 
in t roduc t ions  w a s  appreciably h igher  except 
i n  those  t h a t  i n i t i a l l y  had an MDR of over 
3.0. The MDR's  of T e s t  3 agreed c lose ly  with 
those of T e s t  2 (Table 1). 

The r e s u l t s  presented i n  Table 1 show t h e  

Table 1. Disease reaction of selected pea introduc- 
t ions  t o  epicotyl inoculation with Ascochyta 
pinodes 

* 
Mean disease ra t ing 

Disease 
category P I  N o .  Test 1 Test 2 Tesk 3 Mean 

Moderately 272157 1.9 2.6 2.8 2.4 
susceptible 272216 1.5 2.9 3.0 2.5 

180867 2.0 2.9 2.8 2.6 
164523 
244127 
272156 
219706 
171814 
174923 
194340 
272215 
269773 
164285 
166188 
180868 
244125 
193840 

Mean 

Susceptible 210565 
216045 
263010 
269805 
272163 
272211 
164838 
272187 

Mean 

1.7 
1.8 
1.9 
2.1 
2.3 
2.1 
2.1 
2.0 
1.6 
2.2 

3.0 
3.1 
2.9 
2.8 
2.8 
2.9 
2.7 
2.8 
3.1 
2.9 

3.0 
3.0 
3.1 
2.8 
3.1 
3.0 
3.2 
3.3 
3.4 
3.3 

2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.8 

2.2 3.1 3.0 2.8 
2.1 3.1 3.5 2.8 
2.1 3.1 3.1 2.8 
2.1 3.4 3.1 2.9 

1.9 2.9 3.0 2.6 

3.1 3.2 3.1 3.1 
2.7 3.3 3.3 3.1 
2.3 3.6 3.8 3.2 
3.3 3.1 3.6 3.3 
2.9 3.5 3.5 3.3 
2.6 3.4 3.9 3.3 
2.7 3.6 3.8 3.4 
3.2 3.5 3.5 3.4 

2.8 3.4 3.5 3.2 

* 
Based on a scale of 1-5, with 1 = very l igh t  

infecti,on and 5 = severe infection. 

In  most ins t ances  in t roduct ions  i n  t h e  
"moderately suscep t ib l e"  category (ove ra l l  
MDR <3.0) showed low to  moderate r a t i n g s  
throughout t h e  t h r e e  tests. Simi lar ly ,  l i n e s  
i n  t h e  " suscept ib le"  d i sease  category (MDR 
>3.0) showed high r a t i n g s  throughout t h e  

three tests. c o r r e l a t i o n  c o e f f i c i e n t s  
between t h e  MDR's of Tests 1 and 2 and 
between those o f  Tests 2 and 3 were 0.51 and 
0.61, respect ive ly ;  which were s i g n i f i c a n t  a t  
t h e  5% level of p robab i l i t y .  The Mann- 
Whitney U- T e s t  showed t h a t  t h e  d i f f e rences  
between t h e  MDR's  of t h e  t w o  d i sease  
ca t egor i e s  were s i g n i f i c a n t  i n  t h e  t h r e e  
tests. 

These r e s u l t s  i n d i c a t e  t h a t  t h e  
d i f f e rences  i n  d i sease  r eac t ion  can be 
d is t inguished and t h a t  they are a l s o  
t r ansmi t t ed  t o  t h e  progeny. Therefore it 
should be poss ib le  t o  select P I ' s  and 
ind iv idua l  p l a n t s  wi th in  them to  use i n  
breeding f o r  r e s i s t ance  t o  A,. pinodes. 

r eac t ion  upon r e t e s t i n g  w a s  experienced. 
Factors  which may have cont r ibuted  to  t h i s  
d i f f i c u l t y  a r e  genet ic  he terogenei ty  wi th in  
in t roduc t ions  and environmental v a r i a t i o n s  
between tests. 

1965, only 1054 in t roduct ions  could be r a t e d  
f o r  mildew res is tance .  In fec t ion  w a s  severe  
on 865, moderate on 165, and l i g h t  on 24 
l i n e s .  In  1966, 183 in t roduct ions  s e l e c t e d  
f o r  des i r ab le  agronomic cha rac t e r s  w e r e  
r e t e s t e d ,  with severe mildew i n f e c t i o n  
occurr ing  on 150, moderate i n f e c t i o n  on 30, 
and l i g h t  i n f e c t i o n  on 3. 

and 1966, while P I ' s  109865, 119795, and 
122175 gave a l i g h t  r eac t ion  i n  1965 and a 
moderate r eac t ion  i n  1966. PI 201391 gave a 
moderate r eac t ion  i n  1965 and l i g h t  r e a c t i o n  
i n  1966. Moderate r eac t ions  i n  both years  
occurred i n  P I ' s  124480, 162567, 164690, 
167205, 171813, 173057, 179451, 183140, 
183334, 184130, 195404, 244112, and 244258. 

i n  t h e  world c o l l e c t i o n  shows d i v e r s i t y  of 
d i sease  reaction which appears t o  be 
inhe r i t ed .  This o f f e r s  an opportunity f o r  
selection i n  breeding f o r  increased 
r e s i s t a n c e  t o  ascochyta foo t  rot  and powdery 
mildew. 

Some d i f f i c u l t y  i n  reproducing a d i sease  

Powdery mildew - Due t o  poor s t ands  i n  

PI 201497 gave a l i g h t  r eac t ion  i n  1965 

The r e s u l t s  i n d i c a t e  t h a t  t h e  germ plasm 
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