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Abstract: In  greenhouse experiments,  the effect of Arthrobotrys conoides on Meloidogyne 
incognita popula t ion  densities as affected by soil temperature,  inoculum density, and green 
alfalfa was determined.  T h e  effect on M. incognita popula t ion  densities was greater at a soil 
tempera ture  of 25 C than at 18 or  32 C. Nematode control by A. conoides was most effective 
when the fungus was introduced into the soil 2 wk pr ior  to nematode inoculat ion and plant ing 
of corn. lnocu lum density of A. conoides was positively correlated with plant  shoot weight (r = 
0.81) and negatively correlated with numbers  of Meloidogyne juveniles (r = -0.96), eggs (-0.89) 
and galls per  gram of root (-0.91). A. conoides was not isolated from green alfalfa, bu t  was 
isolated from alfalfa-amended soil to which no fungus had been addett. Key words: biological 
control, root-knot nematode, predaceous fungus, nematophagus  fungi. 
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Biological control of nematodes involves 
complex biological and biochemical inter- 
actions. Linford  (9) and Linford  et al. (10) 
controlled Meloidogyne spp. by amending 
soil with chopped pineapple  shoots. Various 
organic amendments  have reduced popula- 
tion densities of Meloidogyne and root-knot 
disease severity (5,11,14,17,19). Organic 
compounds have direct effects on nematodes 
(4,19); however, bacteria and fungi may be 
involved in the effect of organic amend- 
ments on the disease expression caused by 
root-knot nematodes (12). Nematode-trap- 
ping fungi were stimulated by organic 
amendments (10), and have been implicated 
in biological control (13). 

T h e  fungus Arthrobotrys conoides 
Drech. captures nematodes by means of a 
sticky hyphal network (6). Nematodes are 
killed by the intrusion of globose structures 
and then the consumption of body contents 
by assimilative hyphae arising from the 
globose bodies (6). 

T h e  interaction of nematode-trapping 
fungi and nematodes is complex (13). Ac- 
tivities of nematophagous fungi may be in- 
fluenced by soil pH,  moisture, and tempera- 
ture (8,12,20). Since A. conoides is common 
in Nor th  Carolina soils (16) and there are 
many questions about  the ecological re- 
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quirements of nematode-trapping fungi, 
this study was undertaken to determine 1) 
the effect of inoculum density and time of 
introduct ion of .4. conoides on biological 
control of Meloidogyne incognita (Kofoid 
8e White) Chitwood on corn, 2) the optimal  
soil temperature  for the growth of A. 
conoides, and 3) the presence of A. conoides 
in green alfalfa. 

MATERIALS AND M E T H O D S  

All experiments were conducted in the 
greenhouse. Meloidogyne incognita (isolate 
NC 83-1) was cultured on tomato (Ly- 
copersicon esculentum Mill. 'Rutgers'). In- 
fected tomato roots were placed in 0.5% 
NaOC1 to dissolve the gelatinous matr ix 
containing the eggs (2). Aliquots containing 
ca. 10,000 eggs were mixed thoroughly with 
1,500 cm 3 of a steam-sterilized soil mixture  
of equal parts of sandy loam soil and sand 
and placed into 15-cm-d pots, unless other- 
wise specified. 

A Nor th  Carolina isolate of A. conoides 
was cul tured on cornmeal agar for 3-5 days 
at 24 C, then transferred to another  medium 
(1) and grown for 5 wk at room tempera- 
ture so the medium would be permeated 
with the fungus. T h e  medium consisted of 
a 600-cm 3 nu t r ien t  suspension containing 
35 g Czapek dox broth and 20 g cornmeal 
per liter of distilled water mixed with 
1,500 cm ~ grade 2 vermiculite. T h e  mixture  
was autoclaved for 50 rain at 121 C, cooled 
for 48 h, then autoclaved again for 50 rain. 
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T h e  med ium was soaked with  water, 
squeezed to remove the excess water  and 
nutrients,  then air dried unti l  it was friable. 
All other pots received an equal am oun t  of 
med ium without  fungus. 

T w o  seeds of corn (Zea maTs L. 'Pioneer  
SS68A') were planted in each pot, and then 
thinned to one p l a n t / p o t  7 days later. T h e  
pots were arranged in a randomized com- 
plete block design. T h e  plants were fertil- 
ized with a complete fertilizer as needed. 

Shoot and root  fresh weights, num be r  of 
nematode galls per gram of root, and popu- 
lat ion density of M. incognita and A. 
conoides from soil were determined at the 
terminat ion of each experiment .  Juveniles 
and roots from 200 cm 3 soil were extracted 
with a semi-automatic elutr ia tor  (2). Final 
separation of juveniles from soil was done 
by centrifugal flotation (2). Egg masses at- 
tached to roots or in soil were extracted 
with 0.5% NaOC1 (2). Arthrobotrys 
conoides was recovered from soil by the 
baited plates method (3). Regression and 
analysis of variance were the principal  sta- 
tistics used to evaluate the data. 

Effect of soil temperature: T h e  soil in 
each exper iment  was infested with either 
A. conoides, M. incognita, both organisms, 
or nei ther  organism. Plastic pots (15-cm-d) 
filled with A. conoides-infested soil or un- 
infested soil were placed in Wisconsin-type 
tempera ture  tanks at ei ther 18, 25, or 32 C 
with ambien t  temperatures  ranging f rom 
20 to 28 C. One week later, eggs of M. in- 
cognita were mixed into soil f rom selected 
pots and corn was planted in all pots. Treat -  
ments were replicated six times (one po t /  
replication). T h e  exper iment  was termi- 
nated after 56 days. 

In order to determine growth rate of A. 
conoides, a piece of mycel ium was placed in 
the center of a 100-mm-d petri  plate con- 
taining cornmeal agar. Six plates were 
placed in each incubator  at 16, 18, 20, 22, 
24, 26, 28, 30, 32, and 34 C. T h e  diameter  
of the cultures was measured at 48, 72, 96, 
120, and 144 h. 

Time of fungus introduction: A. 
conoides was mixed into the soil at 0, 2, 4, 
or 6 wk prior  to nematode  inoculat ion and 
plant ing to corn. T h e  t reatments  were 
placed on a greenhouse bench, arranged in 
a randomized complete  block design, and 

replicated six times. T h e  exper iment  was 
concluded 70 days later. 

lnoculum density of .4. conoides: Five 
inoculum levels (0, 50, 100, 150, or 200 cm ~) 
of the nutr ient-enriched verminculi te  me- 
d ium infested with mycel ium of A. conoides 
were mixed thoroughly into  1,500 cm 3 steam 
sterilized soil. Seven days later, M. incognita 
eggs were mixed into the soil and corn 
planted. T rea tmen t s  were arranged on a 
greenhouse bench in a randomized complete 
block design with five replications (one 
pot / repl icat ion) .  T h e  exper iment  was ter- 
minated  70 days later. 

Root penetration by M. incognita: A 
3 x 3 factorial exper iment  was used with  
the factors being three inoculum densities 
of M. incognita and three of  A. eonoides. 
Aliquants of 0, 30, or 60 cm ~ of the fungus- 
infested, nut r ien t  enriched vermiculi te  me- 
d ium were mixed thoroughly into the pot- 
ting soil and kept  moist. One week later, 0, 
3,000, or 6,000 eggs of M. incognita were 
mixed into the soil of selected pots and corn 
planted. T h e  t reatments  were replicated 16 
times (one pot / repl icat ion) .  Four  replicates 
of each t rea tment  were evaluated at four 
times: 4, 8, 16, and 32 days after planting.  
Soil was gently washed from the roots with 
runn ing  tap water. T h e  roots were chopped 
and 1-g subsamples were stained with  
lactophenol-acid fuchsin. After clearing 
overnight  in lactophenol,  the root  samples 
were pressed between two glass slides and 
nematodes inside the roots were observed 
and counted using a stereoscopic micro- 
scope. 

Determining presence of A. conoides in 
green alfalfa: Green alfalfa was collected 
from the Nor th  Carol ina State Universi ty 
Research Farm Uni t  2 at Raleigh, T h e  al- 
falfa was chopped, half  was steamed for 30 
min  (121 C) to kill any associated orga- 
nisms, and the other half was untreated.  A 
sample from the steamed and nonsteamed 
alfalfa was plated on water  agar med imn  to 
determine presence of A. conoides. 

A 3 × 2 factorial exper iment  was also 
conducted. T rea tmen t s  were 1) no alfalfa, 
2) 20 g steamed alfalfa, and  3) 20 g un- 
steamed alfalfa. T h e  alfalfa was incorpo- 
rated into the soil. T w o  weeks later half  of 
the pots were infested with M. incognita 
eggs and planted with  corn. T h e  experi- 
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m e n t  was t e r m i n a t e d  60 days later.  A. 
conoides was no t  art if icial ly added  to the 
soil. 

R E S U L T S  

E1~ect of soil temperature: N u m b e r s  of 
Meloidogyne incognita j uven i l e s  were re- 
duced in  soils infested wi th  A. conoides at 
all soil t empera tu res  b u t  s ignif icant ly  (P = 
0.01) on ly  at  25 C ( T a b l e  1). S imi lar  results 
occurred wi th  root  gal l ing.  N e m a t o d e  pop- 
u la t ions  were greatest  at 32 C and  least at 
18C. 

P lan t  biomass was s imi la r  at 18 C a m o n g  
t rea tments  ( T a b l e  2). C o m p a r e d  to the con- 
trol, shoot weight  was suppressed (P -- 0.05) 
by M. incognita a lone  at 25 a n d  32 C, b u t  
uo t  in  the M. incognita + A. conoides 
t rea tments .  Roo t  weights were no t  signifi- 

cant ly  affected by any  t rea tment .  A. 
conoides was recovered f rom all pots to 
which  it was added  at 18 a n d  25 C, b u t  f rom 
only  33% of the pots at 32 C. 

T i l e  o p t i m u m  t empera tu re  for r ad ia l  
growth in  vi t ro  was in  the 24-28 C range  
(Tab le  3). Li t t le  mycel ial  growth  occurred 
at 32 C a nd  n o n e  at 34 C. T h e  rate  of 
mycel ial  growth was reduced  as the tempera-  
ture  was lowered from 26 C. 

Time  o[ fungus introduction: Meloido- 
gyne incognita juven i les  a n d  gall  n u m b e r s  
were less (P = 0.01) in  all  A. conoides- 
infested pots ( T a b l e  4). T h e  ranges of sup- 
pression for the var ious fungus  t rea tments  
were 54 - 88% ,  4 5 - 5 5 % ,  a n d  67 -84% for 
juveni les ,  eggs, a nd  galls per g ram root,  re- 
spectively. Fewest juven i les  a n d  galls oc- 
curred  when  the fungus  was added  to the 

Table 1. Numbers of Meloidogyne incognita juveniles, eggs, and galls on corn in response to tempera- 
ture and presence of Arthrobotrys conoides.* 

Soil temperature 
18 C 25 C 32 C 

Juve- Galls/g Juve- Galls/g Juve- Galls/g 
Treatment niles Eggs root niles Eggs root niles Eggs root 

M. incognita 40 208 3.0 348 6648 6.5 1368 23064 13.9 

M. incognita + 
A. conoides 24 208 2.6 96 4448 3.8 900 12688 11.1 

LSD (0.05) NS NS NS ll4 NS 1.0 NS NS NS 

(0.01) 166 1.5 

% Reduction 40 0.0 14 72 33 41.0 34 45 20 

*Initial population density of M. incognita was 10,000 eggs/pot; that of A. conoides was 100 cm3 of a 
nutrient-enriched vermiculite permeated with mycelium. 

Table 2. Fresh root and shoot weight of corn grown in soil at 18, 25, 32 C and infested with 
Meloidogyne incognita and/or Arthrobotrys conoides. 

Treatment 

Soil temperature 
18 C 25 C 32 C 

Shoot Root Shoot Root Shoot Root 
wt (g) wt (g) wt (g) wt (g) wt (g) wt (g) 

Control 94 41 131 55 143 59 
A. conoides 90 39 129 52 140 45 
M. incognita 93 37 109 41 129 35 
M. incognita + 
A. conoides 92 41 127 53 133 40 

LSD (0.05) NS NS 6.57 NS 11 • NS 
(021) 9.24 
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Fable 3. Colony diameter (cm) of Arthrobotrys crmoides grown on cornmeal agar at 10 temperatures 
ranging from 16 to 34 C. 

Time Temperature (C) 
(h) 16 18 20 22 24 26 28 30 32 34 

48 1.6 2.5 3.0 3.3 4.1 4.6 4.4 2.0 0.8 0.0 
72 2.3 3.4 3.5 4.5 6.4 6.6 6.7 3.0 0.8 0.0 
96 3.0 4.0 4.1 6.5 7.6 8.7 9.0 4.8 0.9 0.0 

120 3.8 5.0 4.9 7.3 >9.0 >9.0 >9.0 7.2 0.9 0.0 
144 4.4 6.4 6.5 >9.0 >9.0 >9.0 >9.0 >9.0 0.9 0.0 

soil 2 wk pr ior  to n e m a t o d e  in fes ta t ion  ant i  
p l an t ing ,  b u t  the difference was no t  signifi- 
can t  a m o n g  other  fungus  t rea tments .  

Shoot and  root  weight  were suppressed 
(P = 0.01) by M. incognita ( T a b l e  4). Fresh 
p l a n t  weights were no t  s ignif icant ly  differ- 
en t  a m o n g  the cont ro l  a n d  A. conoides 
t rea tments ,  except root  weights were less 
(P = 0.05) t han  in  the cont ro l  w h e n  the 
fungus was added  4 or 6 wk before the 
nematode .  

Inoculum density of A. eonoides: F u n g u s  
i n o c u l u m  densi ty  was negat ive ly  correla ted 
wi th  n u m b e r s  of juveni les ,  eggs, and  galls 
(r = - 0 . 9 6 , - 0 . 8 9 ,  a n d - 0 . 9 1 ,  respectively).  
I n o c u l u m  densi ty  was posit ively correla ted 
with root  and  shoot wt (r = 0.81 and  0.92, 
respectively) ( T a b l e  5). 

Root  penetration by M. ineognita: I n  
compar i son  to the control ,  fewer (P = 
0.01) M. incognito juveni les  pene t r a t ed  roots 
after the a d d i t i o n  of A. conoides at  all  
s amp l ing  times ( T a b l e  6). T h e  m a x i m u m  
reduc t ion  in  n u m b e r  of nematodes  per 
gram o[ root  was 95%.  All  i n o c u l u m  den-  

sities of A. conoides tested i n h i b i t e d  pene-  
t r a t ion  by M. incognita. W h e n  A. conoides 
was present,  most  nematodes  inside roots 
were juveni les  at ,~2 days; n o n e  of the adul t s  
had p roduced  eggs. However ,  w h e n  A. 
conoides was no t  present,  a lmost  all  nema-  
tobies were female adul t s  wi th  eggs at 32 
days. 

Determining presence of A.  conoides in 
organic matter: Arthrobotrys eonoides was 
no t  isolated from s teamed or n o n s t e a m e d  
fresh alfalfa. N u m b e r s  of juveni les ,  eggs, 
aml  galls were fewer (P = 0.01) a n d  p l a n t  
!~rowth was greater  (P = 0.05) i n  alfalfa- 
amende t l  soil, whe the r  s teamed or non -  
steamed, t han  in  n o n a m e n d e d  soil ( T a b l e  
7). N u m b e r s  of galls, juveni les ,  a n d  eggs 
were 86, 55, a nd  87 % less in  pots a m e n d e d  
with nons t eamed  alfalfa, respectively. At  
lmrvest, A. conoides was isolated i n  60% 
of alfalfa a m e n d e d  pots ( T a b l e  7). 

D I S C U S S I O N  

T h e  a d d i t i o n  of .4. conoides to M. in- 
cognito-infested soil suppressed j u v e n i l e  

Table 4. The effect of Arthrobotrys conoides and/or Meloidogyne incognito on corn shoot and root 
fresh weight, number of nematode juveniles and eggs/200 cm:' soil, number of galls/gram root, and the 
percentage of pots from which A. conoides was recovered. 

Shoot Root Fungus 
wt wt recovery 

Treatment (g) (g) Juveniles Eggs Galls (%) 

Control 172 84 0 0 0 0 
A. conoides (F) 170 78 0 0 0 
M. incognita (N) 108 52 738 13193 15.9 0 
N + F  
simultaneously 168 75 343 7240 5.2 100 
F + N 2 wk later 171 81 166 7240 2.6 100 
F + N 4 wk later 155 67 255 6020 4.9 83 
F + N 6 wk later 153 66 261 5920 4.3 83 

LSD (0.05) 21 16 217 NS 2.4 
(0.01) 28 21 293 NS 3.3 
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Table 5. Corn shoot and root fresh weight, numbers of Meloidogyne incognita juveniles and eggs/200 
cm ~ soil, number of galls/gram root, and the percentage of pots with Arthrobotrys conoides as affected by 
inoculum densities of A. conoides. 

Shoot* Root* Fungus 
wt wt recovery 

Treatment (g) (g) Juveniles Eggs Galls (%) 

Control 260a 146b 20 
M. incognita (N) 202c 120c 212a 3112a 7.8a 20 
.4. conoides (F1)t 252a I70a 100 
N:+  F 1 230abe 124c 128ab 3376ab 4.3b 80 
N + F z 208bc 123c 104b 1296ab 2.3c 100 
N + F a 233ab 138b 88b 1328ab 2.1cd 100 
N + F 4 257a 148b 22c 904b l a d  100 

*Means in columns followed by the same letter are not significantly different at P = 0.05. Data were 
transformed to log~0 (X) and multiple range comparisons determined using the least significant difference. 

]F 1 . . . .  F 4 = .4. conoides inoculum densities (50, 100, 150, and 200 cm ~ of a nutrient-enriched vermicu- 
lite medium permeated with A. conoides mycelium per 15-cm-d pots, respectively). 

n u m b e r s  a n d  ga l l  d e v e l o p m e n t  a n d  in-  
c r eased  c o r n  r o o t  a n d  s h o o t  w e i g h t .  P r e d a -  
t ion ,  t he  m o s t  l i ke ly  e x p l a n a t i o n  fo r  th is  
s u p p r e s s i o n ,  r e q u i r e s  m y c e l i a l  g r o w t h  a n d  
t r a p  f o r m a t i o n  (4). T h e  o p t i m a l  t e m p e r a -  
t u r e  for  m y c e l i a l  g r o w t h  in  c u l t u r e  (24-28  
C) c o r r e s p o n d e d  w e l l  w i t h  t he  t e m p e r a t u r e  
a t  w h i c h  g r e a t e s t  n e m a t o d e  r e d u c t i o n  oc- 
c u r r e d  (25 C).  I n f e c t e d  n e m a t o d e  c a d a v e r s  
w e r e  n o t  o b s e r v e d ,  b u t  t he  s u p p r e s s i v e  ef- 
fects o n  the  n e m a t o d e  p o p u l a t i o n s  a n d  dis- 
ease  seve r i ty  a r e  c i r c u m s t a n t i a l  e v i d e n c e  
t h a t  c o n s i d e r a b l e  b i o l o g i c a l  p r e d a t i o n  was 
o c c u r r i n g .  

Spec ies  of  n e m a t o p h a g o u s  f u n g i  h a v e  
d i f f e r e n t  o p t i m u m  t e m p e r a t u r e s  for  ac t iv i ty .  
T h e  o p t i m u m  t e m p e r a t u r e  for  g r o w t h  o f  
Dactylella oviparasitica S t i r l i n g  a n d  M a n -  
karl  was in  t h e  24 -27  C r a n g e  i n  v i t r o ,  b u t  
a c t i v e  p a r a s i t i s m  of  M. incognita eggs oc- 
c u r r e d  a t  l o w e r  t e m p e r a t u r e s  (20). Pa ra -  
s i t i sm o /  Heterodera schachtii  eggs b y  
d c r e m o n i u m  stricture was g r e a t e r  a t  24 C 
t h a n  a t  28 C, w h e r e a s  p a r a s i t i s m  b y  
Fusarium oxysporum was s i m i l a r  a t  b o t h  
t e m p e r a t u r e s  (15). Based  o n  t h e  g r o w t h  
r a t e  o f  A. conoides i n  v i t ro ,  p r e d a t i o n  
w o u l d  be  m o s t  a c t i v e  b e t w e e n  24 a n d  28 C. 

Table 6. Effect of Arthrobotrys conoides on the penetration of corn roots by MeIoidogyne incognita 
juveniles. 

Nematodes/gram of roots 
TreatmentS" 4 days 8 days 16 days 32 days 

M. incognita (Na) 31 40 68 40 
F 1 + N 1 2 14 16 4 
F z + N 1 2 14 5 2 
M. incognita (N2) 105 88 100 56 
F 1 + N 2 20 5 35 6 
F 2 + N 2 38 2 15 3 

Analysis of Variance F-values~ 

`4. conoicles 9.87** 121.71"* 133.52"* 45.41"* 
M. incognita 14.08"* 7.36* 37.88** 2.06 
.4. conoides X 
M. incogn ira 2.02 32.57 * * 2.85 1.20 

~'F, and F 2 represent 30 and 60 cmz of a nutrient-enriched medium permeated with A. conoides mycelium/ 
10-cm-d pot, respectively. N 1 and N 2 represent 3,000 and 6,000 eggs of M. incognita/lO-cm-d pot, respec- 
tively. 

+Asterisks * and ** indicate significance at P = 0.05 and P = 0.01, respectively. 
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Table 7. Numbers of Meloidogyne incognita juveniles and eggs/200 cm ~ soil, number of galls/gram 
root, corn shoot and root weight, and percentage recovery of Arthrobotrys conoides fi'om soil infested with 
M. incognita and/or A. conoides and amended with steamed and nousteamed green alfalfa. 

Shoot Root Fungus 
wt wt recovery 

Treatment (g) (g) Juveniles Eggs Galls (%) 

Control 190 80 20 
M. incognita (N) 125 55 380 9008 9.9 20 
Non-steamed 
green alfalfa (OM) 208 91 20 
Steamed green 
alfalfa (SOM) 208 93 60 
OM + N 177 72 172 1152 1.2 60 
SOM + N 186 81 168 1384 1.8 60 

LSD (0.05) 25 15 78 3101 2.0 
(0.01) 34 21 110 4348 2.8 

N e m a t o d e  d e v e l o p m e n t  a n d  act ivi ty  are 
slower at the t empera tu re  o p t i m u m  for the 
fungus  t han  they are in  warmer  soils (7). 

T h e  presence of A. conoides was more  
i m p o r t a n t  t han  t ime of i n t r o d u c t i o n ,  al- 
t hough  it  m igh t  be advan tageous  to have 
an establ ished fungal  p o p u l a t i o n .  Organ ic  
mat te r  such as green alfalfa appa ren t l y  pro- 
vides good cond i t ions  for the e s t ab l i shmen t  
of the fungus.  Ear l ie r  exper imen t s  (1,5,9,10, 
11,12,14) have shown tha t  a d d i t i o n  of or- 
ganic  ma t t e r  enhances  n e m a t o d e  cont ro l  
and  p l a n t  growth.  T h e  benefi t  of a d d i n g  
organic  ma t t e r  to soil may resul t  f rom in- 
creased soil fer t i l i ty  as well  as the establish- 
merit  of ,4. conoides. G r o w t h  of a d d i t i o n a l  
micro-organisms an tagon is t i c  to nematodes  
may also be s t imula t ed  s imul t aneous ly  by 
the add i t i on  of organic  soil a m e n d m e n t s  
(18). 

A l t h o u g h  there was a t r end  toward  
fewer M. incognita eggs p roduced  in  treat- 
ments  wi th  A. conoides t han  in  those with-  
ou t  the fungus,  egg n u m b e r s  genera l ly  were 
no t  s ignif icant ly  different  a m o n g  t rea tments  
wi th  or w i t h o u t  the fungus.  T h e  decrease in  
n e m a t o d e  p e n e t r a t i o n  may  al low nematodes  
in fec t ing  the root  to produce  more  eggs. 
Even though  p l a n t  weights were signif- 
icant ly  greater  in  M. incognita-infested pots 
wi th  A. conoides t h a n  in  those w i t h o u t  the 
fungus,  the i n o c u l u m  po t en t i a l  of the nema-  
tode r emains  high and  could  be a hazard  to 
the subsequen t  crop. 

I t  is difficult to demons t r a t e  yield losses 
of corn due  to M. incognita i n  N o r t h  Caro- 

l ina,  even though  corn is a good host. A. 
conoides is widespread  in  ag r i cu l tu ra l  soils 
in  N o r t h  Ca ro l i na  (16) a nd  may negate  
some damage  on  corn  caused by M. incog- 
nita. 
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Differences in the Response of 
Certain Weed Host Populations to Heterodera schachtii ' 

G. D. GRIFFIN -° 

Abstract: Significant differences (P = 0.05) in n e m a t o d e  reproduc t ion  were observed a m o n g  
popu la t ions  of Heterodera schachtii and  weed collections of black n igh t shade ,  comnlon  lambs-  
quar ters ,  c o m m o n  purs lane ,  redroot-pigweed,  shepherdspurse ,  and  wild m u s t a r d  from Colorado,  
Idaho,  Oregon,  and  Utah .  Colorado weeds suppor t ed  the  greatest  n e m a t o d e  deve lopmen t  (P = 
0.05). Weeds  collected from Idaho and  Utah  were s imilar  with respect to thei r  response  to H.  
schachtii with the except ion  of shephe rdspur se .  At increas ing soil t empera tu res ,  a U tah  redroot-  
pigweed collection showed a h ighe r  pcrcent  suscept ibi l i ty  to a U tah  nema tode  popu l a t i on  t han  
to n e m a t o d e  popu la t ions  f rom the o the r  states (P = 0.05). There was a h ighe r  percentage  of 
suscept ible  p lan ts  when  the weed host popu la t i on  was collected from the same geographical  area 
as the  n e m a t o d e  inocnhnn .  Key words: sttgarheet cyst nematode ,  Amaranl/tus relro/lexus, 
Chemopodium album, Capsella bursa-]restarts, Portulaca oleraceae. Solarium nigrum, Brassica 
kaber, susceptibility, soil temperature, genetic variabil i ty.  

J o u r n a l  of Nemato logy  14(2):174-182. 1982. 

T h e  host range of the sugarbeet cyst 
nematode, Heterodera schachtii Schm., is 
well documented and summarized by Raski 
(4), Steele (6), and Wins low (8). Most of 
the host species are weeds commonly  found 
in cultivated fields. However,  little atten- 
t ion has been given to either the degree of 
susceptibility of  weeds to H. schachtii or the 
reproductive potential  of  H. schachtii on 
weed hosts in a sugarbeet rotation program. 
Field observations may not  accurately re- 
tlect the true relat ionship between H.  
schachtii and weed hosts since the degree of 
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susceptibility of certain weeds varies be- 
tween locations. Certain weeds have been 
found to be heavily parasitized by sugarbeet 
nentatode females in one location but  not 
in another  witll comparable nematode den- 
sities (7). This  difference may have been 
due to genetic variability in the nematode 
or weed populat ion.  

A study was made, therefore, to deter- 
mine the host /parasi te  relationship between 
four geographically different but  taxonomi- 
cally identical weed populat ion and H.  
schachtii populations from the same area. 

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

Heterodera schachtii and weed seed 
populat ions  were collected from infested 
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