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Previous studies have shown that Hoplo- 
laimus columbus (Hc) suppresses final pop- 
ulation densities of  Meloidogyne incognita 
(Mi) but Mi has little effect on Hc (4). Jatala 
and Jensen (6) described a similar associ- 
ation between M. hapla and Heterodera 
schachtii on sugar beet. In their study, H. 
schachtii suppressed M. hapla but M. hapla 
had no effect on H. schachtii. Prior parasit- 
ism of a root by one nematode species may 
alter the ability of  a different species to 
penetrate the root (2,3). In order to better 
understand the association between Mi and 
Hc, the effect of  parasitism by one of the 
nematode species on root attractiveness and 
susceptibility to penetration by the other 
nematode species was investigated. 

The  objectives of this study were 1) to 
determine if preparasitism of a root by Mi 
or He causes the root to be more, less, or 
equally attractive to the other species of  
nematode and 2) to evaluate whether cul- 
tivar and preparasitism interact to alter the 
attractiveness of a root to other nema- 
todes. 

Glycine max (L.) Merr. cv. Davis (suscep- 
tible to both nematode species) and cv. 
Centennial (resistant to Mi and tolerant to 
Hc) soybean seeds were surface disinfested 
in 0.5% NaOC1 for 5 minutes and rinsed 
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thoroughly with sterile distilled water. 
Seeds were placed onto a sterile, moist, 
highly absorbent sheet of paper wrapped 
in cellophane and incubated for 72 hours 
at 24 C to induce germination. On the third 
day, 15 seedlings were placed in a sterile 
petri dish and covered with autoclaved 
sand. A suspension of either Hc or Mi was 
poured into the plate which was then kept 
at 24 C for 48 hours. The seedlings were 
removed, dipped in sterile distilled water, 
and blotted dry with a sterile paper towel. 
A 3.6-cm-long section from the terminal 
portion of  the root was excised with a 
flamed scalpel and placed into a petri dish 
containing 10 ml of 1.2% water agar. 

Mi eggs were extracted from the roots 
of tomato, Lycopersicon esculentum cv. Rut- 
gers, with dilute NaOC1 (5), washed onto 
facial tissue supported by a wire screen, 
and placed over a funnel of water. After 2 
days, the hatched juveniles were collected 
from the water in the funnel and stan- 
dardized to 100 juveniles/ml water. Soil 
infested with Hc was collected from the 
Harold Lott Farm, Blackville, South Car- 
olina. Inoculum was extracted from the soil 
using centrifugal-flotation (7) and differ- 
ential screening and standardized to 100 
iuveniles and adults /ml water. 

To study selective migration, plates of 
1.2% water agar were prepared. Davis or 
Centennial soybean roots (excised sections 
3.6 cm long) infected with Hc or Mi or 
noninfected were placed 7 cm apart on 
the agar surface in various combinations 
of  infected and noninfected roots. Twenty 
juveniles of either species were placed onto 
a strip of filter paper (1 x 3 cm) on the 
agar surface midway between the two root 
sections. After 48 hours, plates were viewed 
under the dissecting microscope to deter- 
mine the number of nematodes attracted 
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TABLE 1. Selective migrat ion ofMeloidogyne incog- 
nita to  Davis and Centennial  soybean roo ts  parasitized 
by M, incognita (Mi), Hoplolaimus columbus (Hc), or  not  
infected. 

Nema- Root Repetition 
tode treat- 

on agar mentt I II III 

Susceptible Davis 

Mi Mi 1.7 ef  2.3 d 2.0 fg 
0 7.3 a 7.0 a 6.3 b 

Mi Hc 2.7 cd 2.3 d 2.7 e 
0 7.3 a 7.3 a 8.3 a 

Mi Mi 2.3 de 2.3 d 3.7 d 
Hc 2.3 de 2.0 de 3.0 d 

Resistant Centennial  

Mi Mi 2.0 def  1.3 e 1.7 gh 
0 4.3 b 4.7 b 4.7 c 

Mi Hc 1.3 f 1.7 de 1.3 h 
0 3.3 c 3.3 c 4.3 c 

Mi Mi 3.3 c 4.3 b 3.3 d 
Hc 1.3 f 1.7 de 2.3 ef  

t Roots previously inoculated with Mi, Hc, or noninocu- 
fated (0), and excised after 48 hours. Twenty Mi juveniles 
added to filter paper (1 x 3 cm) lying on agar between excised 
roots of Mi-susceptible Davis or Mi-resistant Centennial, 7 
cm apart. 

Number of nematodes per 36-ram terminal root piece, av- 
erage of six replications in each repetition (I, If, hi). Means 
with the same letter are not significantly different (P = 0.05). 

to the roots.  T h e  12 nematode- in fec ted  
roo t  x cult ivar combinat ions  were  ar- 
r anged  in a r andomized  comple te  block de- 
sign and repl ica ted six times. T h e  experi-  
men t  was p e r f o r m e d  th ree  times. 

Mi migra ted  to non in fec t ed  roots  r a the r  
than to Mi-infected or  Hc- infec ted  roots  o f  
Davis or  Centennia l  soybeans (Table  1). 
However ,  Mi migra ted  to Mi-infected roots 
r a the r  than Hc- infec ted  roots  on  Centen-  
nial but  showed no p r e f e r e n c e  on Davis. 

Hc  migra ted  to non in fec t ed  roots  o f  the 
two cultivars r a the r  than roots  infected with 
Hc or  Mi in all replicates and  to Mi-infected 
r a the r  than  Hc- infec ted  roots  o f  bo th  cul- 
tivars in all replicates (Table  2). 

Mi and Hc were  m o r e  a t t rac ted  to  non-  
infected roots  o f  Davis and Centennial  than 
to roots  infected  by Mi or  Hc. When  Mi or  
Hc was placed in a posi t ion to choose be- 
tween roots  parasi t ized by Mi or  Hc,  they 
p r e f e r r e d  roots  parasi t ized by Mi. I t  ap- 
pears  that  Mi-infected roots  are  m o r e  at- 
t ract ive than Hc- infec ted  roots  to bo th  
nematodes .  
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TABLE 2. Selective migrat ion o f  Hoplolaimus co- 
lumbus to Davis and Centennial  soybean roots  para-  
sitized by Meloidogyne incognita (Mi), H. columbus, or  
not  infected. 

Nema- Root Repetition 
tode treat- 

on agar ment'~ I II III 

Susceptible Davis 

Hc Mi 2.7 e 2.0 e 2.3 e 
0 4.7 d 9.0 a 8.3 b 

Hc Hc 3.0 e 3.0 d 3.3 d 
0 5.3 cd 5.3 c 8.0 b 

Hc Mi 7.0 b 9.3 a 10.0 a 
Hc 4.7 d 5.0 c 5.3 c 

Resistant Centennial  

Hc Mi 1.3 f 2.0 e 1.3 f 
0 3.0 e 9.7 a 10.3 a 

Hc Hc 2.3 ef  2.7 de 2.7 de 
0 9.3 a 5.7 c 5.3 c 

Hc Mi 6.3 bc 6.7 b 7.7 b 
He 2.7 e 2.0 e 3.3 d 

t Roots previously inoculated with Mi, Hc, or noninocu- 
lated (0), and excised after 48 hours. Twenty Hc added to 
filter paper (1 x 3 cm) lying on agar between excised roots 
of Mi-susceptible Davis or Mi-resistant Centennial, 7 cm apart. 

Number of nematodes per 36-mm terminal root piece, av- 
erage of six replications in each repetition (I, II, IlI). Means 
with the same letter are not significantly different (P = 0.05). 

T o  study roo t  penet ra t ion ,  plates o f  1.2% 
water  agar were  p r e p a r e d  as descr ibed  by 
Estores and Chen  (2). Davis or  Centennia l  
roots  (3.6-cm-long sections) infec ted  with 
Hc or  Mi or  non in fec t ed  were  placed in 
the cen te r  o f  an agar  plate. T w o  strips o f  
fil ter paper  (1 x 3 cm) were  placed 4 cm 
to e i ther  side o f  the root .  T w e n t y  nema- 
todes o f  e i the r  species were  placed on  the 
filter paper .  Af te r  72 hours ,  acid fuchsin- 
stained roots  were  viewed u n d e r  the dis- 
secting microscope  to d e t e rm in e  the num-  
ber  o f  nematodes  that  pene t ra t ed  the roots. 
T h e  eight  nematode- in fec ted  roo t  × cul- 
t ivar combinat ions  were  a r r an g ed  in a ran- 
domized  comple te  block design and repli- 
c a t e d  six t imes .  T h e  e x p e r i m e n t  was 
p e r f o r m e d  th ree  times. 

Pene t ra t ion  by Hc on  Mi-infected Davis 
was g rea te r  than  on non in fec ted  roots.  It  
appears  that  Mi in Davis roots  stimulates 
pene t r a t ion  by Hc.  T h e  mechanism for  this 
st imulation was not  investigated.  Hc was 
a t t rac ted  to Centennial ,  but  very few pen-  
e t ra ted  the root ,  regardless  o f  w h e th e r  Mi 
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was i n f ec t i ng .  Mi  p e n e t r a t e d  p o o r l y  i n t o  
M i - i n f e c t e d  o r  H c - i n f e c t e d  r o o t s  a n d  n o n -  
i n f e c t e d  r o o t s  o f  b o t h  cu l t i va r s ,  so t h e  r e -  
sul ts  w e r e  i n c o n c l u s i v e .  

Mi s t i m u l a t e d  r e p r o d u c t i o n  o f  H c  o n  
c o t t o n  (8) a n d  m a y  b e c o m e  t h e  d o m i n a n t  
spec ies  in c o t t o n  f ie lds  w h e r e  m i x e d  p o p -  
u l a t i o n s  o c c u r  (1). T h e s e  tes t s  show t h a t  
r o o t s  p a r a s i t i z e d  b y  Mi  a r e  m o r e  a t t r a c t i v e  
to  H c  t h a n  r o o t s  o f  s u s c e p t i b l e  a n d ,  e spe -  
c ia l ly ,  M i - r e s i s t a n t  s o y b e a n  cu l t i va r s  in- 
f e c t e d  by  Hc .  I n  Davis ,  H c  is n o t  on ly  a t -  
t r a c t e d  to  M i - i n f e c t e d  r o o t s  b u t  a l s o  
p e n e t r a t e s  t h e s e  r o o t s  m o r e  r e a d i l y  t h a n  
n o n i n f e c t e d  r o o t s .  A t t r a c t i v e n e s s  a n d  sui t -  
ab i l i t y  o f  r o o t s  f o r  n e m a t o d e  f e e d i n g  a n d  
r e p r o d u c t i o n  a r e  a f f e c t e d  b y  p r i o r  n e m a -  
t o d e  ac t iv i t i es ,  b u t  t h e r e  m a y  b e  n o  r e l a t i o n  
b e t w e e n  t h e  a t t r a c t i v e n e s s  o f  a r o o t  a n d  its 
su i t ab i l i t y  f o r  f e e d i n g  a n d  r e p r o d u c t i o n  b y  
n e m a t o d e s .  
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