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sues formed a necrotic pit  sur rounded by 
healthy root tissue (Fig. 7). No evidence of 
damage to stelar tissue was detected, 

Scotto La Massese (7) repor ted that  C. 
pestis females became at tached to the root  
surface by their stylets in a manner  similar 
to Gracilacus peratica Raski, a species which 
also forms colonies on the root  surface of 
its hosts. G. peratica females become swol- 
len and remain  permanent ly  at tached on 
the root surface by inserting the spear into 
the epidermis and the outer  cortex (5). 
However,  in the case of C. pestis on walnut  
roots, the nematode remains concealed 
beneath  the epidermis of the secondary 
roots and feeds on per iderm and outer  
cortex. 

T h e  initial  damage caused by C. pestis 
on walnut  roots seems to be limited, bu t  it 
predisposes the infested plants to dieback 
(10). T h e  extent  of the nematode  infesta- 
tion, with the resul tant  necrosis of phel- 
logen and phel loderm induced by the para- 
site feeding activity, reduces the protective 
function of the per iderm and favors in- 
vasion by other pathogens. 
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Pathogenicity of the Columbia Root-knot Nematode 
(Meloidogyne chitwoodi) on Wheat, Corn, Oat, and Barley 1 
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T h e  Columbia  root-knot  nematode,  
Meloidogyne chitwoodi Golden et aI., is a 
serious pest of pota to  (Solarium tuberosum 
L.) in the Pacific Nor thwes t '  (2). Host  range 
studies have shown that  in addi t ion to po- 
tato, M. chitwoodi reproduced well on 
wheat  (Triticum aestivum L.) and corn 
(Zea mays L.) (2). Whea t  and corn are com- 
monly  grown in rota t ion with potato,  there- 
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fore this cultural  practice favors the 
bu i ldup  of the nematode  popula t ions  in 
infested soils. Th i s  study was conducted to 
determine the effect of M. chitwoodi on the 
growth of some of the more  common va- 
rieties of wheat,  corn, oat, and barley grown 
in the Pacific Northwest .  

Meloidogyne chitwoodi was isolated 
from potato tubers and increased on to- 
ma to  (Lycopersicon esculentum Mill. 'Rut -  
gets') in a greenhouse main ta ined  a t  20-26 
C. Nematode  eggs for inocula were ex- 
tracted fi'om tomato roots using the method  
repor ted by Hussey and  Barker  (1). T h r e e  
pregerminated  seeds of wheat  cvs. Prodax,  
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Wanser ,  and  Nugaines;  bar ley (Hordeum 
vulgare L. cv. Boyer); and  oat  (Arena sativa 
L. cv. Park), and  one of field corn  cv. P X  46 
( N o r t h r u p  King) and  sweet corn  cv. Jub i lee  
were p lan ted  into 13-cm-d plastic pots con- 
ta in ing  1 1 methyl  b romide  fumiga ted  sandy 
loam soil. At  p lant ing,  500 or  5,000 eggs 
suspended in 25 ml of  water  were poured  
a r o u n d  the exposed root  of the ge rmina t ing  
seed. Con t ro l  pots received only water.  T h e  
pots were a r ranged  in 10 r andomized  blocks 
on benches in a greenhouse  ma in t a ined  be- 
tween 20 and  26 C. Plants  were watered  
daily and  fertilized weekly wi th  Hoag land ' s  
nu t r i en t  solution.  T h e  expe r imen t  was 
t e rmina ted  60 d after  inocu la t ion  at which  
t ime p lan t  tops were cut  at  the g r o u n d  line, 
oven dried, and  weighed.  Eggs and  second 
stage juveniles of M. chitwoodi were ex- 
t racted f rom roots using the m e t h o d  previ- 
ously described; the extracted roots  were 
then oven dr ied  and  weighed.  U n i n o c u l a t e d  
control  plants  were t reated in a s imilar  
manner .  T h e  reproduc t ive  index  (RI)  de- 
t e rmined  f rom the final n u m b e r  of  eggs 

and  juveni les /g  dry  wt roo t  (Pt) d iv ided by 
the init ial  p o p u l a t i o n  (Pl) was calculated 
for each host  and  Pt. 

Roots  of all hosts parasi t ized by M.  
chitwoodi weighed less (P = 0.01) than  
non inocu la t ed  controls  (Table  1). How-  
ever, no  differences in top  g rowth  wei'e ob- 
served. In  terms of  total  p lan t  d ry  weights  
only  Wanse r  wheat ,  Boyer  bar ley  and  P X  
46 corn weighed less (P = 0.01) than  con- 
trols at bo th  i n o c u l u m  levels. Park  oat  was 
affected only  at the 5,000 eggs /po t  i n o c u l u m  
level (P = 0.05). N o n e  of  the o ther  nema- 
tode infected hosts showed significant 
g rowth  r educ t ion  in compar i son  to their  
respective controls.  

T h e  RI ' s  of M. chitwoodi varied a m o n g  
the different hosts (Tab le  2). Meloidogyne 
chitwoodi r ep roduced  best (P = 0.01) on 
P rodax  whea t  and  least on P X  46 and  Jubi-  
lee corn. 

Galls were observed on the roots  of  all 
infested hosts and  were more  evident  on  
whea t  and  oat, as c o m p a r e d  to bar ley  and  
corn. On  o ther  hosts such as Russet  Bur-  

Table 1. Effect of Meloidogyne chitwoodi on growth of wheat, oat, barley, and corn, determined 60 d 
after inoculation with 500 or 5,000 eggs/ l i ter  of  soil.  

Inoculum Dry weights (gm)* 
Host  (eggs/ l i ter  soil) T o p  Root  Plant  

Wheat  'Prodax' 0 1.1 a 0.2 a IA a 
500 1.1 a 0.1 b 1.2 a 
5,000 1.0 a 0.1 b 1.1 a 

Wheat  'Wanser' 0 1.2 a 2.8 a 4.0 a 
500 1.2 a 0.9 b 2.1 b 
5,000 1.1 a 0.9 b 1.9 b 

Wheat  'Nugaines'  0 1.1 a 2.2 a S.3 a 
500 1.2 a 0.9 b 2.1 a 
5,000 1.1 a 0.9 b 2.0 a 

Oat 'Park' 0 1.9 a 0.5 a 2A a t  
500 2.2 a 0.2 b 2A a 
5,000 1.9 a 0.2 b 2.1 b 

Barley 'Boyer' 0 1.6 a 1.8 a 3.4 a 
500 1.6 a 1.0 b 2.5 b 
5,000 1.6 a 1.0 b 2.6 b 

Corn 'Jubilee' 0 4.0 a 2.0 a 6.0 a 
500 4.0 a 1.2 b 5.1 a 
5,000 3.8 a 1.1 b 5.0 a 

Corn 'PX 46' 0 3.7 a 3.6 a 7.3 a 
500 4.0 a 1.9 b 6.0 b 
5,000 3.8 a 1.6 b 5.4 b 

*Values are means of 10 replicates. Values in each column of a host not followed 
differ significantly at P = 0.01 according to Duncan's multiple-range test. 

~'Significant at P = 0.05. 
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Table  2. Reproduction index* of Meloidogyne 
ehitwoodi on wheat, oat, harley, and corn deter- 
mined 60 d after inoculation with 500 or 5,000 eggs/ 
liter of soil. 

Inoculum 

Host Pt = 500 Pt ~ 5,000 

Wheat  'Prodax'  65.8 a t  58.2 a t  
Wheat  'Wanser'  13.0 b 20.2 b 
Wheat  'Nugaines' 11.4 b 13.3 b 
Oat  'Park'  8.4 b 11.8 b 
Barley 'Boyer' 2.2 c 4.6 c 
Corn 'Jubilee '  1.4 c 1.4 d 
Corn 'PX 46' 1.0 c 1.0 d 

*Reproduction index (RI) determined from the 
final number  of eggs and juveniles recovered/g dry 
wt root (Pf) divided by the initial inoculum con- 
centration (Pt); RI = Pg/Pr  

~;Values are means of 10 replicates. Values in 
each column not followed by the same letter differ 
significantly at P = 0.0l according to Duncan's 
multiple range test. 
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b a n k  p o t a t o  a n d  s o m e  t o m a t o  c u h i v a r s ,  t h e  
n e m a t o d e  a t t a c k  d o e s  n o t  i n d u c e  g a l l  s y m p -  
t o m s  (2). 

O u r  r e s u l t s  i n d i c a t e  t h a t  M. chitwoodi 
m a y  r e d u c e  t h e  p r o d u c t i v i t y  o f  w h e a t ,  c o r n ,  
b a r l e y ,  a n d  o a t  i n  t h e  Pac i f i c  N o r t h w e s t ,  
e s p e c i a l l y  w h e n  t h e s e  c r o p s  a r e  g r o w n  i n  
r o t a t i o n  w i t h  s u s c e p t i b l e  c r o p s  s u c h  as po-  
t a toes .  O f  t h e  h o s t s  s e l e c t e d ,  c o r n  a p p e a r e d  
to  b e  t h e  m o s t  a m e n a b l e  fo r  r o t a t i o n  p u r -  

poses .  
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