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Feeding Habits  of Nematodes No. 69 

Damaging agents  o r  cond i t i ons  w i t h i n  a  f o r e s t  nursery  t h a t  i n h i b i t  
t h e  product ion  of an abundant supply of hea l thy  and vigorous seed l ings  a r e  
ma t t e r s  of grave concern f o r  programs of r e f o r e s t a t i o n .  Seedl ings  i n  n u r s e r i e s  
i n  c o a s t a l  B r i t i s h  Columbia a r e  s u b j e c t  t o  a t t a c k  from a  dagger-type nematode 
(Xiphinema baker i ) .  These p e s t s  feed a s  p a r a s i t e s  on Douglas f i r ,  S i t k a  s p r u c e ,  
wh i t e  sp ruce  and grand f i r  s e e d l i n g s ,  and cause a  s e r i o u s  r o o t  d i sease  (corky 
roo t  r o t )  of Douglas-fir  s eed l ings .  To g a i n  a  b e t t e r  understanding of t h e  causes  
of t h e  damage, t h e  nematodes' feeding h a b i t s  were i n v e s t i g a t e d  i n  t h e  l a b o r a t o r y .  

Seeds of c o a s t a l  and i n t e r i o r  Douglas f i r ,  S i t k a  sp ruce ,  whi te  s p r u c e ,  
grand f i r  and western hemlock were s u r f a c e  s t e r i l i z e d ,  germinated a s c e p t j a l l y  and 
t h e  r o o t  r a d i c a l s  pushed i n t o  2% water  aga r .  When t h e  r o o t s  were 1-2 cm l o n g ,  
10-15 nematodes, picked from nursery  s o i l ,  were added t o  each r o o t .  Observat ions 
were made wi th  t ransmi t ted  and i n c i d e n t  l i g h t i n g  a t  magni f ica t ions  up t o  500X. 

Feeding occurred on a l l  s p e c i e s  except  wes tern  hemlock, and u s u a l l y  
ceased on wh i t e  spruce  and grand f i r  when l i g h t  was appl ied .  On Douglas f i r  and 
S i t k a  spruce  25% of t h e  nematodes were feeding  on t h e  r o o t s  w i t h i n  12 h r ;  t h e  
o t h e r s  wandered o f f  and d ied .  The worm s e l e c t e d  a  feeding  s i t e  by moving a long  
t h e  r o o t  and nudging t h e  epidermal c e l l s  w i t h  i ts  head; t h i s  was accompanied by a  
t h r u s t i n g  back and f o r t h  movement, and t w i s t i n g  of a  smal l  s t y l e t ,  o r  spear  i n  
i t s  mouth. P l a n t  c e l l s  s e l e c t e d  f o r  feeding  were punctured by t h e  s t y l e t ,  which 
was then  pushed i n t o  t h e  c e l l  by a  s t eady  motion, and usua l ly  w i t h i n  5 seconds 
p u l s a t i n g  movements i n  t h e  nematodes esophagus (stomach) s t a r t e d ;  per iods  of 
p u l s a t i o n  a l t e r n a t e d  wi th  pe r iods  of i n a c t i v i t y .  Af t e r  feeding  on a  c e l l ,  t h e  
nematode punctured t h e  next  deeper c e l l ,  p rogress ing  inward from t h e  roo t  ep idermis .  
The nematode's body was usua l ly  arched dur ing  feeding ,  and t h e  time i t  remained 
a t  a  feeding  s i t e  va r i ed  from 20 seconds t o  8 1  minutes.  Depth of s t y l e t  pene- 
t r a t i o n  depended on t h e  worm's age and p e n e t r a t i o n  was always i n t r a c e l l u l a r ;  
a f t e r  f eed ing ,  t h e  s t y l e t  was r e t r a c t e d  by a  backward movement of t h e  i n s e c t .  

I n i t i a l l y  t h e  worms fed  a t  random a long  t h e  r o o t s ,  b u t  a f t e r  one week 
f eed ing  was concent ra ted  on t h e  r o o t  t i p s .  A l l  l i f e  s t a g e s  except  f i r s t  s t a g e  
l a r v a e  were observed feeding.  V i s i b l e  symptoms of t h e  a t t a c k  were darkening and 
s w e l l i n g  of r o o t  t i p s  and c e s s a t i o n  of growth. 

Feeding h a b i t s  of t h i s  nematode a r e  s i m i l a r  t o  many o t h e r s  except  f o r  
t w i s t i n g  of t h e  s t y l e t .  Preference  f o r  feeding  on r o o t  t i p s  e x p l a i n  t h e  r o o t  
symptoms of g a l l i n g ,  darkening and l a c k  of l a t e r a l  r o o t  development a s soc i a t ed  
w i t h  a t t a c k s  from t h i s  nematode. Root t i p  feeding  appears  t o  cause  t h e  i n i t i a t i o n  
of symptoms t y p i c a l  of corky r o o t  d i s e a s e ,  bu t  deep p e n e t r a t i o n  and feeding  i n  
t h e  mer is temat ic  t i s s u e s  of t h e  r o o t s  is  needed f o r  d i s e a s e  development. 
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