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were present al though none were found in 
meristematic or vascular tissues. These 
features are characteristic of parasitism by 
Pratylenchus species in many hosts (5, 6). 
Pratylenchus vulnus also was found ori- 
ented randomly, sometimes appearing 
parellel to the vascular tissue and other 
times coiled within several ceils (Fig. l-B). 
This  random orientat ion would appear  to 
occur in cavities where direction and 
configuration of nematodes are not impeded 
by cell boundaries. Nematodes, along with 
abundant  eggs, were found inside the 
lesions, with the highest numbers in 
necrotic areas. Large lesions contained 40 
to 50 nematodes. Very few nematodes were 
found at the edge of lesions and none 3 mm 
or more beyond. Lesions initially appear as 
light brown spots, then turn dark, and 
enlarge and girdle the roots. Mechanical 
damage to cell walls resulted from nema- 
tode penetration. The re  was no evidence 
of nematodes having fed on the endodermis 
or penetrat ing the stele. Pratylenchus 
vulnus moved intracellularly rather  than 
intercellularly. Cavities (Fig. l-C), prob- 
ably resulting from ruptur ing  of 
parenchyma cells, were observed. Darkened 
necrotic tissues free of nematodes also were 
observed in roots from noninoculated 
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plants. Apparent ly these were the result of 
n o r m a l  s e n e s c e n c e .  
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Meloidogyne incognita: A Metabolic Sink 1 

MICHAEL A. MC CLURE 2 

Chlorosis, stunting, and aggravation of 
nut r ient  deficiencies are symptoms fre- 
quent ly  associated with infection by the 
root-knot nematodes Meloidogyne spp.. 
Wallace (4) treated tomato plants with 
14CO~, after they were infected by M. 
javanica, and concluded that the formation 
of syncytia and galls did not  result in the 
creation of metabolic sinks and that in- 
creased metabolic activity in tile roots did 
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not result in an increased mobilization of 
nutrients from tops to roots. 

Bird and Loveys (1) found that galls 
and egg masses on infected plants exposed 
to 14CO2 contained about  6 times as much 
'4C as did adjacent root tissues and that 
maximnm incorporat ion of labelled photo- 
synthate corresponded to maximum growth 
and activity of the syncytia. They  concluded 
that organic nutrients required by the 
nematode originate as products of photo- 
synthesis and that the nematode acts as a 
metabolic sink. Our results confirm and 
extend the conclusions of Bird and Loveys 
(1). 

T o m a t o  plants (Lycopersicon esculen- 
turn, Mill; 'Bonnie Best') were inoculated 
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FIG. 1-(A-C). Autoradiographs of tomato roots infected with M. incognita. A) Intact portion of freeze- 
dried root system (actual size). B) Longitudinal; section through gall. C) Longitudinal section of lightly 
labelled syncytium. P = parasite (adult female); syn ~ syncytium. 
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wi th  5,000 l a rvae  of  M. incognita 5 weeks 
af te r  b e i n g  sown and  exposed  4 weeks l a t e r  
to 500 /zCi 14CO2 f rom b a r i u m  c a r b o n a t e  
acco rd ing  to the  m e t h o d  of B i rd  a n d  Loveys  
(1). L a b e l l e d  p l a n t s  were  ha rves t ed  5 days  
af te r  e x p o s u r e  to ~4CO2 a n d  the roots  e i the r  
f reeze-dr ied o r  f ixed in F A A ,  i m b e d d e d  in 
paraffin, a n d  sec t ioned  for au to rad iog lcaphy  
(3). F reeze-dr ied  roots  were  a u t o r a d i o -  
g r a p h e d  by  p l a c i n g  t h e m  in con tac t  w i t h  
K o d a k  med ica l  X-ray  fi lm for 4-7 days.  
R e p l i c a t i o n s  consis ted  of  3 p l an t s  t r ea t ed  
w i t h  14CO2, and  1 p l an t ,  t r ea t ed  w i th  a 
c o m p a r a b l e  v o l u m e  of  air ,  served as a 
cont ro l .  

N o n i n f e c t e d  po r t i ons  of  roots  c o n t a i n e d  
d e t ec t ab l e  a m o u n t s  of  r a d i o a c t i v i t y  5 days  
af te r  e x p o s u r e  to 14CO2, b u t  mos t  of the  
ac t iv i ty  was loca ted  a t  the  in fec t ion  si te 
(Fig. l-A).  A u t o r a d i o g r a p h s  of  sec t ioned  
galls showed tha t  l i t t l e  ac t iv i ty  was associ- 
a t ed  w i th  h y p e r p l a s t i c  cor t i ca l  cells (Fig.  
l-B) a n d  tha t  syncyt ia  were  on ly  l i gh t ly  
l abe l led .  In  contras t ,  m a t u r e  female  nema-  
todes a n d  the i r  eggs (Fig.  l-B, C) were  so 
in t ense ly  l a b e l l e d  t ha t  the  exposed  pho to -  
g r a p h i c  e m u l s i o n  was o p a q u e l y  b l ack  a n d  
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vis ib le  to the  u n a i d e d  eye in  p r e p a r e d  
sections.  T h u s ,  i f  syncyt ia  a re  cons ide red  to 
be  m u l t i n u c l e a t e  forms of  t ransfer  cells (2) 
a n d  m o b i l i z a t i o n  of  p h o t o s y n t h a t e s  to these 
cells occurs,  the  n e m a t o d e  is c a p a b l e  of  
nea r ly  e x h a u s t i n g  those p roduc t s  in  5 days  
or  less. L a b e l l i n g  p a t t e r n s  of  roo ts  a n d  
n e m a t o d e s  s u p p o r t  the  concep t  t ha t  syncyt ia  
are  forms of t ransfe r  cells a n d  tha t  r o o t - k n o t  
n e m a t o d e s  act  as m e t a b o l i c  sinks. 
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