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THE OAT CYST NEMATODE, HETERODERA AVENAE 

WOLLENWEBER, ON CORN, ZEA MAYS, IN ONTARIO 

S.G .Fushte y 1 

Abstract 
Observations on field ma te r i a l  and resul ts  of laboratory  exper iments  a r e  presented 

to  es tabl ish  the fact that Heterodera avenae Wollepweber invades roots of corn  plants and 
i s  capable of causing appreciable damage to  this crop in the province of Ontario. 

Introduction 
A repor t  by Putnam and Chapman (4) consti tutes 

the ea r l i e s t  record of the oat cyst nematode in North 
America .  Since that t ime this nematode has  frequent-  
ly been observed causing ser ious  injury to  oat crops  
in p a r t s  of centra l  and southwestern Ontario. Baker  
and Chapman (1) descr ibed the distribution of th is  
nematode a s  the centra l  pa r t  of the southern a r e a s ,  
ranging between the cit ies of Waterloo and P e t e r -  
borough. Laughland (3)  l isted 16 counties in this 
genera l  a r e a  in which oat nematode damage on gra in  
had been observed. These repor ts  described the 
nematode as attacking oats,  bar ley  and wheat, in 
that o rde r  of preference ,  but with ser ious  damage 
occurr ing in oats  only. 

Studies on the oat cyst nematode were  resumed 
at  the Ontario Agricultural  College in 1962 when 
facil i t ies fo r  r e s e a r c h  and instruction inplant nema-  
tology were  established in the Department of Botany. 
Through the cooperation of the agr icul tura l  r ep resen-  
tatives for  York and Ontario counties the author was  
able to a s s e s s  the importance of this paras i te  by ob- 
serving the extensive damage to  oat crops  in seve ra l  
pa r t s  of these  two counties. Of par t icular  signifi- 
cance to the p resen t  repor t  i s  a comment that was  
made by Mr.  H. L. F a i r ,  Agricultural  Representative 
fo r  Ontario county, during a survey of some affected 
oat f ields in the spr ing of 1963. Mr. F a i r  stated 
that  he had observed corn  crops ,  planted after oats  
whichhad been severe ly  damaged by the oat cyst ne-  
matode, to  be  unthrifty and growth par t icular ly  r e -  
tarded in roughly the same a r e a s  of the fields in 
whichdamage to oats  had been most  severe  the p r e -  
vious yea r .  Thus,  he suspected that corn  was being 
attacked by the nematode but he could not find sup-  
por t  fo r  th is  theory because  corn was not l isted as 
one of the hosts  fo r  Heterodera avenae. 
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Field observations 
In ea r ly  August, 1965, a sample of unthrifty 

corn  plants was received f r o m  a f a r m e r  nea r  Bow- 
manville. The p r imary  root sys t ems  of these  plants 
were  stunted and stubby in appearance although 
healthy-looking adventitious roots were  beginning to 
develop in abundance. When representative samples  
of these root sys t ems  were  processed and examined 
microscopically the p r imary  root and some of the 
secondary roots were  found to  contain numerous  l a r -  
vae of Heterodera  in various s tages  of development. 
No nematodes could be  found in any of the adventi- 
tious roots.  Analysis of the soil  received with the 
plants yielded an average of 54 cys ts  of H. avenae 
p e r  100 gm of soil, a relatively high level of infes-  
tation. 

The f i e ld f rom which these plants had beentaken 
was visited in mid-August and was found to resemble  
the condition which would be expected in an oat field 
heavily infested with H. avenae. The corn plants 
were  stunted in i r r egu la r  patches ranging f r o m  a 
few feet to 10 yards  o r  more  in d iameter .  Affected 
plants were  only 2 to  3 feet  ta l l  and showed no signs 
of flower development whereas healthy plants in the 
same  field were  a t  leas t  6 feet tallwith t a s se l s  fully 
formed.  A second corn field with s imi l a r  symptoms 
was located a few mi le s  distant.  Laboratory analysis 
of root and soil  samples  taken f r o m  this second field 
yielded r e su l t s  similar to  those f r o m  the original 
field. 

These fields were  revisited 2 weeks l a t e r  and i t  
was surpr is ing to  note that the affected a r e a s  were  
difficult to  recognize f r o m  a distance because the 
height of the corn  plants in the affected a r e a s  was 
near ly  equal to  that of the healthy plants.  Closer  
examination showed that the affected plants were  
thinner than healthy plants and were  jus t  beginning 
to  t a s se lwhereas  the healthy plants had a l ready been 
in fu l l  t a s se l  f o r  2 weeks. Thus, development of 
corn plants in affected a r e a s  was  re tarded by an es t i-  
mated period of 3 weeks. 
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Discussion a n d  conclusiolns 
The observations descr ibed provide s t rong evi- 

dence that 5. avenae attacks corn  and is capable of 
causing appreciable damage to  a corn  crop. This 
field evidence is confirmed by the recent  work of 
Johnson (2) who, in controlled laboratory  infection 
exper iments  during 1964-65, demonstra ted  that g. 
avenae, hatched f r o m  cysts  produced on oat roots,  
f ree ly  invaded roots of corn  plants and developed 
within them. 

Swarup, P r a s a d  and Raski (5) repor ted  that in 
India, "numerous cys ts  of H. avenae and white fe-  
ma les  were  observed on the roots of some  maize  
plants" and when these  cys ts  were  used to  inoculate 
maize  seedlings a full  life cycle was completed within 
2 months.  P r e s e n t  observations confirm thei r  view 
that maize  is a new host fo r  H. avenae but differ in 
the details which lead to  this conclusion. Thorough 
examination of infected corn  roots taken f r o m  the 
field and of roots f r o m  Johnson's art if icially inocu- 
lated corn  plants failed to reveal  any ma tu re  cys ts  
o r  white females  developing on the surface  of the 
roots .  Johnson observed ma tu re  ma les  and ma tu re-  
looking f ema les  within the root t i ssue  but the females  
showed no signs of emerging f r o m  the t i s sue  and 
the re  was no egg formation within thei r  bodies even 
af ter  10 weeks'  development. In oat roots the en-  

larged females  show egg formation and begin to  
e m e r g e  to  the surface  of the root in  5 to  6 weeks 
f r o m  the t ime of original ent ry  into the  root.  

This study is being continued to  determine 
whether o r  not H. avenae will  actually reproduce on 
corn  o r  whether it is a t e rmina l  host as is Tagetes  
for species  of Pra tylenchus .  
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