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Host Status of Commercial Maize Hybrids to 
Rotylenchulus reniformis 1 
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Abstract: The host status of  50 commercial maize hybrids for a Mississippi population of Rotylen- 
chulus reniformis was determined in greenhouse experiments. Reproduction was measured by deter- 
mining RF values ([final egg number + juveniles and vermiform adults in soil] + initial egg number) 
and number of  eggs per gram of fresh root. All hybrids maintained R. renifo~'mis below the initial 
population level, indicating that they are relatively poor hosts for this species. RF values for R. 
reniformis among hybrids were different (P ~ 0.05) and ranged from 0.03 for 'Pioneer 3147' and 
'Pioneer 3136' to 0.60 for 'Hy Performer HS60'. No R. reniformis eggs were recovered from the roots 
of 15 of the maize hybrids. 
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The reniform nematode (Rotylenchulus 
reniformis Linford & Oliveira) is a serious 
pest of  cotton (Gossypium hirsutum L.), with 
symptoms ranging from stunting to plant 
death (3,5,6). Rotylenchulus reniformis is dis- 
t r ibu ted  t h r o u g h o u t  the sou theas te rn  
United States, primarily in cotton produc- 
tion areas (10). Since the isolation of  R. 
reniformis from cotton production areas of  
Mississippi in 1980 (16), growers have ini- 
tiated crop management practices to keep 
this nema tode  below damaging  levels. 
Chemical control of  the reniform nema- 
tode has successfully limited the effect of  
this nematode on cotton yields (13,18). Use 
of  crop rotation (7) and nonhosts (8) has 
also been successful in managing reniform 
populat ions  below damaging  levels on 
other crops. Maize (Zea mays L.) has been 
recommended for rotation with reniform- 
susceptible crops because it is a poor host 
(7). 

No information is available on the host 
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status of  recently developed commercial 
maize hybrids for R. reniformis. This inves- 
tigation was conducted to identify com- 
mercial maize hybrids that are poor hosts 
of  R. reniformis and that could be used as 
components of  crop rotation systems to 
control this nematode. 

MATERIALS AND METHODS 

A population of R. reniformis was col- 
lected from a cotton field in Tallahatchie 
County,  Mississippi. Inoculum was in- 
creased on 'Dehapine 20' cotton in the 
greenhouse at ca. 28 C. After 8-10 weeks, 
eggs were collected from cotton roots us- 
ing NaOC1 (11). 

Fifty commercial maize hybrids evalu- 
ated in the 1989 corn variety trials at Mis- 
sissippi State University were selected for 
this study. Single seeds were planted in Su- 
per  Cell Cone-tainers (Stuewe & Sons, 
Corvallis, OR) conta in ing  177 g of  a 
methyl  b romide-s te r i l i zed  mix tu re  of  
sandy loam soil and river sand (mixture 
was 80% sand, 6% clay, 14% silt). When 
7-10 days old, seedlings were inoculated 
by pipetting a suspension containing 1,200 
eggs ofR.  reniformis in 2 ml water into each 
cell. Seedlings of  Dehapine 20 cotton were 
inoculated at the same time the maize hy- 
brids were inoculated to monitor the via- 
bility and infectivity of  the nematode eggs. 
Plants were grown in the greenhouse at an 
average temperature of  ca. 28 C. 
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Hybrids were arranged in a randomized 
complete block design with five replica- 
tions. Sixty days after inoculation, roots 
were  c a r e f u l l y  washed  f ree  o f  soil, 
weighed, and cut into 1-cm segments. Eggs 
were extracted from each root system us- 
ing NaOC1 (11) and counted. Vermiform 
stages of  R. reniformis were extracted from 
the soil from each cone-tainer using a siev- 
ing and centrifugation method (2). Oost- 
enbrink's (15) R factor (RF) ([final egg 
number + juveniles and vermiform adults 
in soil] + initial egg number) and the num- 
ber of  eggs per gram of  fresh root were 
determined for each hybrid. The experi- 
ment was repeated once at an average tem- 
perature of ca. 28 C. Data from both ex- 
periments were combined for analyses, 
and  hybrids were compared by least signif- 
icant differences (LSD) at P = 0.05. 

RESULTS 

Hybrids differed (P = 0.05) in their 
abilities to support R. reniformis popula- 
tions (Table 1). However, all of the maize 
hybrids evaluated had RF values well be- 
low 1.0. 'Hy Performer HS 60' had the 
highest RF value at 0.6. Hybrids with the 
lowest RF values (0.03) were 'Pioneer 3147' 
and 'Pioneer 3136'. The cotton cultivar 
Deltapine 20, used as a susceptible control, 
had an RF value of  28.5. 

Number of  eggs per gram of fresh root 
were also low for most of the maize hybrids 
tested. No R. reniformis eggs were recov- 
ered from 15 of the hybrids, although a 
few juveniles and vermiform adults were 
recovered from the soil. The highest num- 
ber of  eggs recovered were 214 and 226 
per gram of fresh root from 'Coker 8625' 
and 'Pioneer 3187', respectively. 

DISCUSSION 

All 50 maize hybrids evaluated were 
considered poor hosts for the Mississippi 
population of  R. reniformis because repro- 
duction by the nematode was very limited 
(RF < 1.0). Our study confirmed and ex- 
tended findings of  others that maize is a 

TABLE 1. Reproduct ion of Rotylenchulus reni- 
formis on 50 commercial maize hybrids after 60 days. 

Eggs/g 
Hybrid no. Brand name RF? fresh root 

HS60 Hy Performer 0.60 7.0 
TR402E Ter ra  0.45 61.0 
7400 Sunbelt 0.42 41.0 
DP5750 Deltapine 0.39 27.0 
8625 Coker 0.27 214.0 
DP5666 Deltapine 0.25 160.0 
SX-5 Longest 0.23 11.0 
8027 Cargill 0.21 11.0 
7990 Cargill 0.17 3.0 
5509 Asgrow 0.17 3.0 
G4868 Funk 0.16 37.0 
G4733 Funk 0.15 5.0 
DK789 Dekalb 0.15 4.0 
3187 Pioneer 0.14 226.0 
1802 Sunbelt 0.13 4.0 
1860 Sunbelt 0.13 9.0 
HS64 Hy Performer 0.12 4.0 
DPX9986 Deltapine 0.12 0.7 
2570 Asgrow 0.12 0.6 
NKS8645 Nor thrup King 0.11 30.0 
150 Oro 0.11 31.0 
NKS7686 Nor thrup King 0.11 5.0 
7800 McCurdy 0.10 14.0 
8696 Coker 0.10 0.0 
1827 Sunbek 0.10 0.0 
3140 Pioneer 0.10 0.0 
3358 Pioneer 0.09 6.0 
SX352 Cargill 0.09 6.0 
DK711 Dekalb 0.09 1.0 
3343 Pioneer 0.09 0.0 
t80 Oro 0.09 9.0 
7777 McCurdy 0.08 3.0 
G4543 Funk 0.08 4.0 
3295 Pioneer 0.08 0.0 
3389 Pioneer 0.08 0.0 
X9086 Asgrow 0.08 0.0 
NKS7759 Nor thrup  King 0.08 0.0 
TR365E Ter ra  0.08 13.0 
7046X Funk 0.08 6.0 
AP670 Agri-Pro 0.07 0.0 
AP850 Agri-Pro 0.07 2.0 
NKPX9540 Nor thrup King 0.07 0.0 
1876 Sunbelt 0.06 1.0 
DK689 Dekalb 0.06 0.0 
3055 Pioneer 0.06 0.0 
HS97 Hy Performer 0.06 0.0 
TR364E Ter ra  0.05 38.0 
NK508 Nor thrup  King 0.05 0.0 
3147 Pioneer 0.03 7.0 
3136 Pioneer 0.03 0.0 

LSD (P = 0.05) 0.26 163.0 

t RF = (Final egg number + juveniles and vermiform 
adults in soil) + initial egg number. Reproduction ofR. reni- 
formis on susceptible cotton cv. Deltapine 20 was an average 
RF of 28.5. 
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p o o r  hos t  o f  R. reniformis (4,16). Popu la -  
t ions  o f  R. reniformis m a y  vary  in the i r  abil- 
ity to r e p r o d u c e  o n  maize;  o f  10 R. reni- 
formis p o p u l a t i o n s  tes ted  in Ind ia ,  on ly  one  
r e p r o d u c e d  o n  ma ize  (9). 

Few viable op t ions  a re  available f o r  con-  
t rol  o f  R. reniformis o n  cot ton .  A l t h o u g h  
nemat ic ides  have  b e e n  successful  in ma in -  
m i n i n g  c o t t o n  yield in r e n i f o r m - i n f e s t e d  
f ields,  n e m a t o d e  p o p u l a t i o n s  r e m a i n  at 
levels c o m p a r a b l e  to o r  g r e a t e r  t h a n  levels 
in u n t r e a t e d  plots  a n d  crea te  p r o b l e m s  f o r  
s u b s e q u e n t  c r o p s  (13,17) .  Also,  d u e  to  
the  e n v i r o n m e n t a l  issues associa ted  with 
nemat ic ides ,  chemica l  c on t ro l  m a y  n o t  re-  
m a i n  an  o p t i o n  if  nemat ic ides  c o n t i n u e  to 
be  e l imina ted  f r o m  the  U.S. marke t .  Resis- 
tance  to  R. reniformis has b e e n  iden t i f i ed  in 
co t t on  (12,14,22),  bu t  at  p r e se n t  no  resis- 
t an t  cul t ivars  a re  c o m m e r c i a l l y  available. 
H o w e v e r ,  res is tant  co t t on  cul t ivars  m a y  be- 
c o m e  available in the  n e a r  f u t u r e .  

C r o p  r o t a t i o n  is o n e  o f  the  o ldes t  a n d  
m o s t  e f f e c t i v e  m e t h o d s  f o r  m a n a g i n g  
p l an t -pa ra s i t i c  n e m a t o d e s  (1). H o w e v e r ,  
m a n y  g r o w e r s  d o  n o t  use  this f o r m  o f  
n e m a t o d e  m a n a g e m e n t  because  o f  l imited 
l a n d  avai labi l i ty  a n d  t h e  low e c o n o m i c  
va lue  o f  m a n y  n o n h o s t  crops .  Maize has 
b e e n  successful ly u sed  in ro t a t i on  to limit 
r e n i f o r m  n e m a t o d e  effects  o n  sweet  po ta to  
yields (7). R o t a t i o n  with maize  m a y  be  a 
possible m e t h o d  o f  m a n a g i n g  R. reniformis 
p o p u l a t i o n s  be low d a m a g i n g  levels in cot- 
t on  in the  Southeas t .  

Several  o f  the  maize  hybr ids  tha t  were  
p o o r  hosts  f o r  R. reniformis in  this s tudy  a re  
also p o o r  hos ts  f o r  o t h e r  p lan t -pa ras i t i c  
n e m a t o d e s .  P i o n e e r  3147  a n d  N o r t h r u p  
King  508 a re  res is tant  to  Meloidogyne are- 
naria (Neal) C h i t w o o d  race  2 (20) a n d  M. 
javanica ( T r e u b )  C h i t w o o d  (21). B o t h  cul- 
t ivars a re  ve ry  suscept ible  to M. incognita 
(Kofo id  & White)  C h i t w o o d .  Plant  b r eed -  
ers a re  i n c o r p o r a t i n g  M. incognita resis- 
tance  in to  maize,  wh ich  w o u l d  e n h a n c e  its 
va lue  in c r o p  ro t a t i on  sys tems (19). 

W e  have  d e m o n s t r a t e d  tha t  m a n y  com-  
merc ia l  ma ize  hybr id s  a re  available with 
res is tance to  R. reniformis. Maize m a y  be- 

c o m e  an  i m p o r t a n t  c o m p o n e n t  o f  c r o p  ro-  
t a t ion  sys tems to Iimit t he  e f fec t  o f  R. reni- 
formis o n  yields o f  co t ton  a n d  o t h e r  r en i -  
fo rm-suscep t ib le  crops .  
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