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Control of Pratylenchus brachyurus with Selected 
Nonfumigant Nematicides on a Tolerant and a 

Sensitive Soybean Cultivar 1 

S. R. K O E N N I N G  2 AND D. P. SCHMITT s 

Abstract: A field s tudy  was c o n d u c t e d  to evalua te  soybean  cuh iva r  sensitivity to Pratylenchus brachy- 
urus a n d  selected n o n f u m i g a n t  nemat ic ides  for  con t ro l  o f  this  n e m a t o d e .  'Essex ' ,  a to le ran t  cult ivar,  
yielded m o r e  t han  'For res t ' ,  a sensit ive cul t ivar ,  in an  infes ted  field. Plots  t r ea ted  with aldicarb,  
c a rbo fu ran ,  and  f e n a m i p h o s  h a d  fewer  n e m a t o d e s  40 days a f te r  p l an t ing  t han  n o n t r e a t e d  plots.  
Plots  p lan ted  with For res t  and  t r ea ted  with c a r b o f u r a n  had  a g r e a t e r  yield t han  the  u n t r e a t e d  
controls .  

Key words: aldicarb,  c a rbo fu ran ,  chemica l  control ,  f e n a m i p h o s ,  Glycine max, lesion n e m a t o d e ,  
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Pratylenchus brachyurus (Godfrey) Filip- 
jev and Schuurmans-Stekhoven is patho- 
genic to soybean Glycine max (L.) Merr. 
(3,4,7,8) and is distributed throughout  
much of  the southern United States (1,6). 
Soybean yield losses resulting from this pest 
vary with cuhivar, soil type, inoculum den- 
sity, and environmental conditions (3- 
5,7,8). The  soybean cultivars 'Essex' and 
'Forrest '  were tolerant and sensitive, re- 
spectively, to P. brachyurus in microplot ex- 
periments (8). Forrest is especially sensitive 
in early plantings (3), and yield suppression 
of  19% has been documented with low pop- 
ulation densities of  this nematode. The 
purpose of  this experiment was to evaluate 
the tolerance of  these two soybean culti- 
vars in a field naturally infested with P. 
brachyurus using selected nonfumigant ne- 
maticides. 

MATERIALS AND METHODS 

The  experiment was conducted near 
Montrose, North Carolina, in a Fuquay 
sand (91% sand, 6% silt, 3% clay, < 0.5% 
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organic matter; pH 5.5). The  site was nat- 
urally infested with P. brachyurus, although 
Helicotylenchus dihystera (Cobb) Sher and Ty- 
lenchorhynchus claytoni Steiner were also 
present in low numbers (0 -500 /500  cm 3 
soil). The  field, previously cropped to soy- 
beans, was limed at a rate of  4,500 kg /ha  
1 month before soybean planting. 

A 6 x 6 Latin square design experiment 
was established on 30 April 1982 to eval- 
uate six treatments: Essex planted in fen- 
amiphos-treated and nontreated soil and 
Forrest planted in nontreated soil and soil 
treated with carbofuran, aldicarb, or fen- 
amiphos. Nematicides were applied as 
granules at a rate of  2.24 kg a. i . /ha (0.21 
g a. i . /m of  row) in a 30-cm band in front 
of  the planter and incorporated with roll- 
ing tines (set to operate at 12-14 cm deep) 
attached to the front of  the planter. The  
herbicide alachlor (2.24 kg a.i./ha) was ap- 
plied to all plots. All other  weed control 
was done with a commercial cultivator and 
by hand. The  experiment was conducted 
under natural moisture conditions. Soil 
moisture was adequate for good plant 
growth early in the season but dry during 
flowering and pod development. 

Plots were 15.4 m long and four rows 
wide with 0.91 m spacing. All data, includ- 
ing yield and soil samples for nematode 
assay, were taken from the center two rows. 
Nematode samples were collected 30 April 
(planting date), 11 June,  and 11 August 
1982. Samples consisted of 10-12 2.5- 
cm-d soil cores taken to a depth of  15-20 
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TA~rm 1. Yields of two soybean cultivars and population density of Pratylenchus brachyurus (soil and root 
fraction) as influenced by selected nonfumigant nematicides. 

Pratylenchus brachyurus/500 
cm 3 soil 

Yield Crop Net gain 
Cultivar Treatmentt 30 April 11 June 11 August (kg/ha) value* or loss§ 

Essex Control 58 240 4,553 1,309 $235.62 
Essex Fenamiphos 92 38 2,929 860 $154.80 
Forrest Control 71 200 7,075 394 $ 70.92 
Forrest Fenamiphos 95 66 565 615 $110.70 
Forrest Carbofuran 166 46 710 1,044 $187.92 
Forrest Aldicarb 37 80 1,844 754 $135.72 

LSD (0.05) 52 25 3,708 617 

-$154.34 

- $  33.74 
$ 77.00 

- $  8.72 

All data are means of six replicates. 
t All chemicals were applied at 2.2 kg/ha (0.21 kg a.i./m of row). 

Crop value = $0.18/kg seed x seed wt/ha. 
§ Gain or loss within cultivar = (crop value from treated plots - treatment cost) - crop value for control plots. Chemical 

costs: aldicarb and fenamiphos, $36.76 per kg a.i.; carbofuran, $20.00 per kg a.i. 

cm, Nematodes were extracted from 500 
cm ~ soil by elutriation and centrifugation 
(2) and from roots by Seinhorst mist (2) for 
7 days. Plots were harvested with a com- 
mercial harvester. Plant and nematode data 
were subjected to analysis of  variance for 
a Latin square design, and treatment means 
were compared by the least significant dif- 
ference. 

RESULTS AND DISCUSSION 

All nematicide-treated plots had lower 
nematode numbers when compared with 
nontreated controls (P = 0.05) at the June  
sampling (Table 1). Carbofuran and fen- 
amiphos maintained the lowest numbers 
on Forrest at the August sampling. 

Although nematodes were reduced in all 
treated plots, yields were not consistently 
increased. Yield of  Forrest was increased 
with the nematicides carbofuran, aldicarb, 
and fenamiphos by 150, 90, and 70%, re- 
spectively. Fenamiphos - t r ea t ed  Essex 
yielded 30% less than the control. Soybean 
yields were low in all plots because of  an 
acid subsoil and late-season drought stress. 

Nontreated Essex yielded more than 
nontreated Forrest, confirming microplot 
data (8). This phenomenon was interpret- 
ed as tolerance in Essex to this pest. Both 
cultivars are in maturity group V. Forrest 
generally has greater yields than Essex in 
on-farm variety tests in North Carolina (E. 

j .  Dunphy, pers. comm.). Although carbo- 
furan-treated Forrest yielded more (P = 
0.05) than untreated Forrest, the nearly 
threefold yield increase is insufficient to 
justify the cost of  applying nematicides be- 
cause of  the low yields obtained in this field. 
About  2,300 kg /ha  seed are required a t  
$0 .18 /kg  to cover production fixed and 
variable costs. Further  field experimenta- 
tion may show a benefit from nematicide 
treatments when cultivars sensitive to this 
nematode are used because of  their pest 
resistance or other desirable qualities. The  
large yield increases obtained in nemati- 
cide-treated plots lend further evidence to 
support the hypothesis that P. brachyurus 
is pathogenic to soybean under  field con- 
ditions and warrants the use of  manage- 
ment tactics. 
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