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Abstract: C u s t e r  a n d  H o o d  soybean  c u h i v a r s  were  i n o c u l a t e d  w i t h  n i n e  levels  of Criconemoides 
simile r a n g i n g  f r o m  300 to  20,600 n e m a t o d e s  p e r  p l a n t .  K a t e  of r e p r o d u c t i o n  d e c r e a s e d  i t s  

i n o c u l u m  level  was  i nc r ea sed  b e y o n d  900-2,000 n e m a t o d e s .  F i n a l  p o p u l a t i o n  d e n s i t y  was in-  
f l uenced  by  b o t h  c o m p o s i t i o n  a n d  l eve l  of i n o c u l u m .  T h e r e  was an  i n d i c a t i o n  t h a t  subs tance(s ) .  
i n h i b i t o r y  to l a rvae ,  a c c u m n l a t e d  in  so i l  in  w h i c h  H o o d  was g r o w n  for  11 m o n t h s ,  S ign i f i c an t  
r e d u c t i o n  of  f resh w e i g h t  of  roots  of H o o d ,  b u t  n o t  Cus te r ,  o c c u r r e d  a t  p o p u l a t i o n  dens i t i e s  of 
37,000 a n d  44,700 n e m a t o d e s  pe r  p l a n t .  Key words: r i n g  n e m a t o d e ,  a l l e l o p a t h y .  
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In  previous greenhouse tests, Cricone- 
moides simile ([Cobb 1918] Chi twood 1949) 
(Cs) reproduced rapidly  on soybean when 
the level of inoculum was low (100 females) 
and injury to roots was not  apparen t  (6). 
T h e  rate of reproduct ion  (R) (9) by Cs was 
significantly greater on the soybean cult ivar 
Custer than it was on the cult ivar Hood.  A 
major  factor contr ibut ing to the signifi- 
cantly different rates of reproduct ion  on the 
two cuhivars was the failure of many  of the 
larvae on Hood  to mature.  In  studies with 
Cs subsequent  to those repor ted previously, 
levels of inoculum ranging from 300 to 
20,600 individuals per plant  were used in 
order to moni tor  the effect of inoculum 
level on the rate of reproduct ion by Cs and 
on the growth of Custer and Hood  soybeans. 
Also, a test was conducted to test the hy- 
pothesis that  some allelopathic substance(s) 
accumulate  in soil in which Hood  is cul- 
t ivated which inhibits development  of Cs 
larvae. 

M A T E R I A L S  A N D  M E T H O D S  

Unless noted otherwise, the source of 
plant  material ,  greenhouse conditions, and 
methods by which Cs populat ions were 
maintained,  collected for inoculum, and 
assayed were as previously repor ted (7). Dif- 
ferences between treatments were evaluated 
using standard analysis of variance pro- 
cedures. 

Effect of inocuhtm levels: In  one test, 
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inoculum levels of 0, 300, 600, 1,200, and 
2,000 Cs per 10-cm-d pot (one p l an t / po t )  at 
a female-to-larvae ratio (F:L) of 33:67 were 
established; in a second test, inoculum levels 
of 0, 900, 2,600, 10,300, and 20,600 Cs at a 
F:L of 55:45 were established, h tocu lum 
was pipet ted into the depression in the 
center of each pot  just prior  to transplant- 
ing seedlings. T h e r e  were three replicates of 
each treatment,  and the test was terminated 
50 clays after infestation. 

A third test was conducted to determine 
whether  populat ions  would reach damaging  
levels under  conditions more natural  than 
those established using the p ipe t t ing  pro- 
cedure described for tests 1 and 2. Soil was 
initially infested with 876 Cs per pot, and 
at intervals of 38, 83, and 129 clays the in- 
fested soils were removed, combined accord- 
ing to t reatment ,  mixed,  repotted,  and re- 
planted with 10-day-old Custer and Hood  
seedlings. At 193 clays after initial infesta- 
tion, the two infested soil lots were each 
divided into two equal parts. Ha l f  the in- 
fested soil in which Custer had been grow- 
ing (Custer-soil) was p lanted  to Hood;  the 
remaining  half was replanted to Custer. 
Likewise, half the infested soil in which 
Hood  had been growing (Hood-soil) was 
planted to Custer; the remain ing  half  was 
replanted to Hood.  T h e  test was terminated 
73 days later, 266 days after initial infestion. 

At each plant ing interval, three 454-g 
subsamples of soil f rom each t rea tment  were 
used to determine popula t ion  densities, per- 
cent soil moisture, and pH.  Plant  growth 
was measured only for those plants cul- 
tivated dur ing the last interval, 193-266 
days, at which time there were five replicates 
of each t reatment .  Controls were handled as 
described above, but  contained no nema- 
todes. 

Allelopathic effects: Four 20-cm-d pots 
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were filled with soil. Five Custer seedlings 
were t ransplanted into each of two pots, and 
five Hood  seedlings into each of tlte remain-  
ing two pots. At month ly  intervals, for l l  
months,  the soil front each pot was removed, 
mixed, replaced, and replanted to the same 
cultivar. At the end of tltis period, both  
pots o1 Custer-soil were combined. T h e  same 
was clone with Hood-soil. Soil from these 
two lots was placed into 10-cm-d pots and 
infested with 100 females of Cs. Custer 
seedlings (one/pot)  were t ransplanted into 
tottr pots of Cnster-soil and into four pots 
o[ Hood-soil. Similarly, Hood  seedlings 
were t ransplanted into four pots of Hood- 
soil and into four pots of Cttster-soil. Con- 
trois received seedlings and nematodes as 
describett above, but  pots contained soil in 
which soybeans had not  previously been 
cultivated. T h e  test was conclutled 62 days 
after infestation. 

R E S U L T S  

Effect o/ inoculum levels: Final popula-  
tions of Cs on Custer numbered  from 2,900 
to 125,600 per plant  (Table  1). Values of R 
decreased steadily as inoculum level was 
increased beyond 2,000 per plant.  At 50 
days after inoculat ion there were no signifi- 
cant differences among  weights of Custer 
roots exposed to nematodes and those ex- 
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posed to control fluids. Final numbers  of 
Cs on Hood  ranged f rom 900 to 44,700 per 
plant.  Values of R were inversely related 
to inoculum level. Fresh weights of roots of 
Hood plants inoculated with 10,300 and 
20,600 Cs per plant  were significantly less 
than those of controls. Values of R declined 
before significant injury to roots occurred. 
When the F :L in inoculmn was 33:67 (400 
i'emales and 800 larvae), populat ions  re- 
covered f rom Custer and Hood  averaged 
8,400 and 1,200 Cs per pot, respectively; 
when the F:L was 55:45 (500 females and 
400 larvae), recovery was 13,400 and 6,500 
Cs per pot f rom Custer and Hood,  respec- 
tively. 

During the 266-day period of test 3, sig- 
nificantly greater numbers  of Cs were re- 
covered from Custer than f rom Hood  at 
each plant ing interval between 0 and 193 
(lays (Fig. 1). ~q t en  the two soil lots were 
divided, populat ions had increased to 8,000 
per plant  on Custer and had decreased to 
760 per plant  on Hood.  Seventy-three days 
later, populat ions  had increased to 58,I00 
nematodes per plant  on Custer growing in 
Custer-soil, 37,100 on Hood  in Custer-soil, 
6,300 on Hood  in Hood-soil, and 11,300 on 
Custer in Hood-soil. Weights of roots of 
Hood plants growing in Custer-soil were sig- 
uificantly less than those of controls, 8.2 
and 14..t g, respectively. Weights of roots 

Table  1. Rate of reproduction (R) and effect of ¢;ricottemoides simile on growth of Custer and Hood 
soybean. 

Final 
lnoculum populat ion Fresh root 

level (in 1,000's) Rl" weight (g) 

(in 1,000's) Custer Hood Custer Hood Custer Hood 

Test ~ I 
0.3 2.9 0.9 9.8 3.0 24.1 21.9 
0.6 4.6 2.1 7.7 3.5 23.8 24.1 
1.2 8.4 5.0 6.9 4.1 23.3 22.3 
2.0 21.3 8.4 10.6 4.2 20.1 21.8 

C .n t  roL 0 0 0 0 24.2 25.1 

Test # 2  
0.9 13.4 6.5 15.6 7.6 23.1 27.0 
2.6 23.0 14.0 8.9 5.4 24.1 26.8 

10.3 65.0 43.8 6.3 4.2 23.5 25.2* 
20.6 125.6 44.7 6.1 2.2 23.2 23.9 * * 

Control 0 0 0 0 27.0 33.8 

*Indicates a difference from control which is significant at the 5% level. 
**Indicates a difference from control which is signifiicant at the 1% level. 
tR = final popula t ion/ in i t ia l  populat ion.  
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Fig. 1. Development of populations of Cricone- 
moides simile on Custer and Hood soybeans. At 
t93 days soil lots were split and reciprocal planting 
were made (Hood seedlings into one half of the 
Hood-soil and Custer seedlings into remalning half; 
likewise, Custer seedlings into one half of Custer- 
soil and Hood seedlings into remaining half). 

in o ther  p lant-soi l -neamtode combina t ions  
were no t  significantly different  f rom those 
o[ controls.  Soil p H  and  percent  mois ture  
r anged  f rom 6.4 to 7.2 and  f rom 15.5% to 
18.5 %, respectively. 

Allelopathic effects: T h e  numbers  of  Cs 
recovered f rom Custer  and  H o o d  growing  in 
soil in  which  Custer  a nd  H o o d  had  been 
previously cul t iva ted  for l l  mon ths  were 
significantly different, more  be ing  recovered 
f rom the former  than  f rom the lat ter  (Table  
2). Nematodes  recovered when  H o o d  was 
the inocula ted  cultivar,  and  ei ther  Custer  
or  H o o d  the previous cult ivar,  were no t  
significantly different. T h e  number s  of Cs 
recovered f rom controls  were also signifi- 
cant ly  different. 

D I S C U S S I O N  

Popu la t ions  o~ Cs increased at a greater  
ra te  f rom low Pa than  f rom high P~. Repor t s  
of  Aycock et al. (1), for C. xenoplax on  
Japanese  hol ly  (llex crenata T h u m b . ) ,  and  
B r a u n  et al. (2), for C. xenoplax and  Para- 
tylenchus neoamblycephalus on M y r o b a l a n  
plum,  are consistent  wi th  this observat ion.  
Values o[ R tended  to increase on  H o o d  and  

Table 2. Reproduction of Criconemoides simile 
on Custer and Hood soybeans growing in soil in 
which Custer or Hood had previously been cul- 
tivated for 11 months. 

C. simile (in 1,000's) 
recovered from 

Previous iuoculated cultivar 
cultivar Custer Hood 

Custer 24.6b~ 9.2a 
Hood 10.7a 9.6a 
None~ 35.2c 13.3a 

~-Data analyzed by Duncan's new nmltiple-rangc 
test; numbers within columns followed by different 
letters are significanty different at lhe 5~o level. 

:~Soils in which soybeans had not been cultivated 
previously. 

f luctuate on  Custer  between 300 and  900-  
2,000 nematodes  in i n o c u l u m  and  then de- 
cl ined steadily on  b o t h  cult ivars as inoc- 
u l u m  levels were increased beyond  2,000. 
T h e r e  was no  ind ica t ion  tha t  a "cei l ing 
level" (4,8) was being app roached  nor  that  
significant roo t  in ju ry  was occur r ing  on 
Custer.  However ,  on  H o o d ,  final popula-  
t ions tha t  developed f rom the two highest  
i nocu lum levels were essentially the same, 
indica t ing  tha t  the ceil ing level for this 
cul t ivar  was reached. These  points  coin- 
cided with the points  of  significant reduc- 
t ion in fresh weight  of roots, ind ica t ing  that  
roo t  damage  was a [actor in de t e rmin ing  
the cei l ing level. 

Data  f rom the 266-day test suggest tha t  
under  condi t ions  more  na tura l  than  those 
ob ta ined  by p ipe t t ing  large quant i t ies  of  
nematodes  a r o u n d  the roots of small plants,  
popu la t ions  of Cs migh t  never  reach levels 
at which  damage  is detectable  as reduct ions  
in roo t  weight.  However ,  if h igh popula-  
tions are artificially in t roduced  (as they 
were in test 2) or  if they are accumula ted  
under  a bet ter  host  (as they were u n d e r  
Custer  du r ing  the first 193 days), damage  
can result. U n d e r  such condi t ions ,  H o o d  
would  be regarded  as the host  less suitable 
for r ep roduc t ion ,  b u t  more  susceptible to 
disease or  injury.  Similar  hos t -nematode  re- 
la t ionships have been described by others 
(3,9). 

I t  was previously  repor ted  (9) tha t  the 
significant difference in densi ty  of  Cs popu-  
lat ions recovered f rom the two cultivars 50 
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days a f t e r  i n o c u l a t i o n  was  d u e  to  f a i l u r e  of  
m a n y  l a r v a e  to m a t u r e  o n  H o o d .  T h i s ,  
c o u p l e d  w i t h  o b s e r v a t i o n s  of  d i f f e r ences  i n  
f inal  d e n s i t y  a m o n g  p o p u l a t i o n s  in  test  3 
a n d  test  4, p r o v i d e s  a poss ib l e  e x p l a n a t i o n  
for t he  f a i l u r e  o f  m a n y  l a r v a e  of  Cs to m a -  
t t t re  o n  H o o d ;  i.e., t he  a c c u m u l a t i o n  o f  a 
r o o t  e x u d a t e  o r  c h e m i c a l  subs tance(s )  in-  
h i b i t o r y  to  t h e m .  D i f f e r ences  in  c o n c e n t r a -  
t ions  o r  types  of  r o o t  e x u d a t e s  w h i c h  af fec t  
r e p r o t h t c t i o n  h a v e  b e e n  d o m u m e n t e d  for  
o t h e r  p h y t o p a r a s i t i c  n e m a t o d e s  (5,10). F u r -  
t h e r  i n v e s t i g a t i o n  i n t o  t he  n a t u r e  o f  such 
subs t ances  is in progress .  
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