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SOME OBSERVATIONS ON THE SURVIVAL AND DEVELOPMENT OF 

HELICOTYLENCHUS DlGONlCUS UNDER ALFALFA 

J.L. Townshend and J. W.  Potter' 

Abstract 

I n  t h e  l abo ra to ry  Helicotylenchus diqonicus became quiescent  a t  2 C and 
survived i n  soil a t  - 3  C. equal  
numbers i n  a l f a l f a  p l o t s  with and without  snow cover. During t h e  growing 
season t h e  number of g. diqonicus increased  and declined normally where 
a l f a l f a  had survived with snow cover but n e i t h e r  increased  nor declined 
where a l f a l f a  had winter- ki l led  without  snow cover. 

I n  t h e  f i e l d  ;. giqonicus  overwintered i n  
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En l a b o r a t o i r e  Helicotylenchus d iqonicus  e s t  devenu i n a c t i f  B 2 C e t  
su rv ive ren t  dans l e  s o l  ti - 3  C. Sur l e  t e r r a i n  g. diqonicus h ivernerent  en 
nombre e g a l  dans des  p a r c e l l e s  de Medicaso s a t i v a  recouver tes  ou non de 
neige.  Aucours de 1'Bte l e  nombre de H. d i  on icus  s l a c c r Q t  e t  dec l ina  
normalement ou l e  Medicaqo sa t iva ,  reczuvert'de negge, a v a i t  survecu; mais 
ou l a  Medicaqo s a t i v a  e t a i t  mort, n 'ayant  pas 6 t e  recouver t  de neige, l e  
nombre de nematode ne oIaccrUt pas n i  declina.  

The s p i r a l  nematode, Helicotvlenchus 
d iqonicus  Perry ,  i s  one of  t ou r  dominant 
p l a n t  p a r a s i t i c  nematodes a s soc i a t ed  with 
forage  i n  Ontario (Townshend e t  a l .  1973). 
F i e ld  and greenhouse s t u d i e s  showed t h a t  
a l f a l f a ,  c love r ,  and timothy w e r e  hos t s  of 
t h e  s p i r a l  nematode (Townshend 1972, 
Townshend and P o t t e r  1973). . This 
e c t o p a r a s i t i c  nematode i s  ab l e  t o  surv ive  our 
w in t e r s  though i t s  hos t  l i k e l y  provides 
l i t t l e  o r  no p ro t ec t ion .  Some labora tory  and 
f i e l d  observat ions  on t h e  su rv iva l  and 
development of  E. digonicus under a l f a l f a  arc. 
repor ted .  

Methods 

In  t h e  l abo ra to ry ,  quiescence and 
f r eez ing  to l e r ance  of  11. diqonicus were 
examined. Quiescence was-stuaied by plunqing 
v i a l s  conta in inq  a water  suspension (2 m l )  of 
nematodes i n t o  cold water ba ths  a t  2 ,  4 , G, 
and 8 C f o r  20, 4 0 ,  G O ,  and 180 minutes. 
Active and i n a c t i v e  nematodes were counted i n  
c h i l l e d  d ishes .  The nematodes i n  t h i s  test  
o r iq ina t ed  from i n f e s t e d  s o i l  s t o red  a t  1 C, 
and were ex t r ac t ed  i n  Baermann pans 
(Townshend, 1963) a t  room temperature t o  
ob ta in  nematode suspensions. Freezing 
to l e r ance  was s tudied  by placinq v i a l s  of  t he  
i n f e s t e d  s o i l  i n  a f r e e z e r  a t  -3 C f o r  2 ,  11, 
and 8 davs. Each v i a l  contained 1100 
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nematodes i n  1 7  g of  s o i l  a t  18.595 moisture.  
Upon thawinq, nematodes w e r e  ex t r ac t ed  f o r  1 
week i n  Baermann pans and counted. A l l  
t rea tments  were r e p l i c a t e d  10 times. 

In  t he  f i e l d ,  t he  su rv iva l  and 
development of g. diqonicus i n  a London loam 
w e r e  examined i n  a l f a l f a  manaqement p l o t s  
maintained by t h e  Univers i ty  of  Guelph a t  
Elora ,  Ontario.  Suhplots  wi th  and without  
snow cover during t h e  preceding winter  were 
sampled monthly from May t o  November i n  1971. 
In  1972 a second set of  subplo ts  on a new 
loca t ion  were sampled every 5 weeks from Mav 
t o  October. A minimum of 9 co re s  (2.5 x 20 
c m )  were taken from each suhplo t  a t  each 
sampling. Nematodes w e r e  ex t r ac t ed  from 50-q 
subnamples and counted as before.  S o i l  
temperatures were recorded throuqh each 
winter .  

Results and discussion 

In  t h e  labora tory ,  l a r v a l  and a d u l t  
nematodes became quiescent  wi th in  20 min a t  
2 C. A t  hiqher temperatures,  t h e  nematodes 
remained a c t i v e  but  t h e i r  movements were 
s iuqqish  and t h e r e  was a g r e a t e r  tendencv f o r  
t he  nematodes t o  c o i l .  Ouiescent nematodes 
became f u l l y  a c t i v e  wi th in  30 min a t  room 
temperature. Af ter  8 days i n  frozen s o i l  a t  
-3 C,  t h e  numbers of l a rvae  and a d u l t s  
recovered were not  s i q n i f i c a n t l y  less than  
those  from unfrozen s o i l .  

I n  t h e  f i e l d ,  t h e  a l f a l f a  p l a n t s  were 
k i l l e d  i n  those  subplo ts  t h a t  had no mot? 
cover t h e  precedinq winter .  I n  Nay of each 
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vear the  number of s p i r a l  nematodes ( l a rvae  
ana adu l t s )  i n  those subplots  i n  which t h e  
a l f a l f a  had been k i l l e d ,  was n o t  
s i q n i f i c a n t l y  lower than i n  those subplots  i n  
which the  a l f a l f a  had survived (Fiq. 1 ) .  
Furthermore by Auqust o r  September the  number 
of nematodes had ne i the r  declined nor 
increased s i g n i f i c a n t l y  i n  t h e  subplots  i n  
which t h e  a l f a l f a  had been winterki l led .  
However, i n  t h e  subplots  i n  which a l f a l f a  had 
survived t h e  number of nematodes had 
increased s i q n i f i c a n t l v  during the  same 
period (Fig. i j  . 
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Figure 1. Survival, in  May each year, and peak population development 
(August 1971 and September 1972) of the spiral nemotode in alfalfa plots 
with and without snow cover. LSD 5% (August 1971) 95; LSD 5% 
(September 1972) 58. 

The s p i r a l  nematodes mul t ip l ied  a t  
d i f f e r e n t  r a t e s  i n  the  summers of 1971 and 
1972 i n  subplots  with no w i n t e r k i l l .  I n  
1971, t h e  s p i r a l  nematode population peaked 
i n  August and November and declined from May 
t o  June and from August t o  September (Fig. 
2 ) .  In  1972, t h e  number of s p i r a l  nematodes 
continued to  inc rease  from May through 
September before decl in inq  i n  October (Fig. 
2 ) .  The summer of 1972 was cool r e l a t i v e  t o  
t h a t  In  1971 but i n  both summers i r r i q a t i o n  
was used t o  maintain s u i t a b l e  moisture 
l eve l s .  Hence t h e  d i f ference  i n  t h e  r a t e  of 
nematode mul t ip l i ca t ion  i n  t h e  two summers 
appears t o  be mostly t h e  r e s u l t  of 
temperature. 

Helicotylenchus digonicus has t h e  

capaci ty  t o  survive winter  and summer s o i l  
condit ions.  I n  e a r l y  winter  a s  s o i l  
temperatures dec l ine ,  our labora tory  s t u d i e s  
suggest t h a t  t h e  nematode becomes s lugqish  
and then becomes quiescent  before t h e  s o i l  
f reezes .  I n  t h i s  environment many nematodes 
survive t h e  mid- and la te- winter  s o i l  
temperatures, which average 0 C under snow 
cover and -4 C with no snow cover. On t h e  
bas i s  of Sayre 's  (1964)  study t h i s  nematode 
i s  f reezing to l e ran t" .  Durinq t h e  summer, 
without a hos t ,  t h e  s p i r a l  nematode does not  
dec l ine  i n  numbers, supporting o t h e r  
experimental f indings  regarding t h e  longevi ty  
of s p i r a l  nematodes i n  fa l low s o i l  (Golden 
1956 and Ferris 1960) .  Perhaps s p i r a l  
nematodes a r e  immobilized i n  t h e  f ine -  
textured  London loam and thus  a r e  b e t t e r  ab le  
to survive (Townshend and Wehber 1971)  i n  t h e  
absence of a hos t  than i f  they were a c t i v e  i n  
a coarse- textured s o i l .  
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Fiaure 2. Powlat ian develoment of the sDiraI nematode in alfalfa alotr 

having 60% or more plant survival in 1971 and 1972. The letter beside 
each coordinate indicates its significance in a Duncan's Multiple Range 
test. 
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