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Nematicidal Activity of Fatty Acid Esters on Soybean Cyst 
and Root-knot Nematodes 1 

E. L. DAVIS, 2 D. M. MEYERS, 2 C.J. DULLUM, 3 AND J. S. FEITELSON 3 

Abstract: Researchers have indicated that the C, fatty acid, pelargonic acid (nonanoic  acid), has 
considerable nematicidal activity that could be increased by derivitization and improved emulsification. 
Microemulsions of  methyl and ethylene glycol esters of  pelargonic acid developed by Mycogen Corpo- 
ration (San Diego, CA) were tested for nematicidal activity against root-knot and soybean cyst nema- 
todes. All treamaents were compared  to a deionized water control and a microemulsion "blank" (minus 
active ingredient) .  Methyl pelargonate reduced gall numbers  at concentrat ions ~0.8 pl a.i./liter, and 
ethylene glycol pelargonate reduced gall numbers  at 1>6.4 pl a. i . / l i ter in a laboratory bioassay of  
Meloidogynejavanica on roots of  tomato seedlings. Microscopic observation of  t reated M. javanica second- 
stage juveniles suggested that  methyl pelargonate was toxic to nematodes  at concentrat ions as low as 0.2 
pl a.i./liter. C~ts  of  Heterodera glycines per  gram of  root  were significantly reduced by weekly soil 
drenches  of  methyl pelargonate at 6.4, 3.2, and 1.6 pl a.i . / l i ter compared  to controls in one greenhouse 
experiment .  Weekly soil drenches  o f  methyl pelargonate at 4,8 or  3.2 t~1 a.i . / l i ter also significantly 
reduced  the number  of  eggs produced  by M. incognita on soybean in a greenhouse test. In both  
greenhouse tests with soybean, rates of  methyl pelargonate />4.8 pl a.i . / l i ter had considerable phyto- 
toxicity. No significant interaction of  chemical t reatment  and different soil mixtures affected the nema- 
tode numbers  produced or plant vigor observed. Soil drenches  with microemulsions of  methyl pelar- 
gonate at 3.2 pl a.i . / l i ter applied weekly, or  as two initial applications, were effective as a nematicide for 
root-knot and soybean cyst nematodes  with negligible effects on plant vigor. 

Key words: fatty acid, Glycine max, Heterodera glycines, Meloidogyne incognita, Meloidogyne javanica, nema- 
ticide, nonanoie  acid, pelargonic acid methyl ester, pelargonic acid ethylene glycol ester, phytotoxicity, 
root-knot nematode,  soybean cyst nematode.  

Nematicides are an effective means to re- 
duce field populations of  plant-parasitic 
nematodes below economic crop damage 
thresholds (Heald, 1987; Johnson  and 
Feldmesser, 1987). The common types of 
nematicides include fumigants that are ha- 
logenated aliphatic hydrocarbons or methyl 
isothiocyanate generators, and nonfumi- 
gants that are organophosphates and carba- 
mates (Heald, 1987; Johnson and Feld- 
messer, 1987). The inherent  toxicity of 
these compounds to humans and wildlife, 
and nematicide detection in groundwater, 
have led to suspension or severe restriction 
in use of many of the most effective nemati- 
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cides, especially the soil fumigants (Thoma- 
son, 1987). The effective multi-purpose soil 
fumigant, methyl bromide, is scheduled to 
be removed from U.S. production and im- 
portation by 2001 (Thomas, 1996). The net 
result of these actions is that fewer nemati- 
cide options are now available to growers 
and many are often at an increased cost. 

Renewed emphasis has been placed on 
the development and integration of nema- 
tode management tactics including modifi- 
cations of cultural practices, crop rotations, 
resistant cultivars, and sustainable biological 
strategies. Recent research on nematicides 
includes the design of alternative formula- 
tions or application methods for existing ne- 
maticides, as well as the development of ne- 
maticides with alternative modes of action 
(Noling and Becker, 1994; Thomason,  
1987). Some fatty acids and their derivatives 
have been reported to have nematicidal ac- 
tivity (Djian et al., 1994; Sayre et al., 1965; 
Tarjan and Cheo, 1956). Tarjan and Cheo 
(1956) reported that straight-chain fatty 
acid radicals of intermediate carbon-chain 
length (C8-C10) had the highest nemati- 
cidal activity of the fatty acids tested, and 
that better emulsions would improve nema- 
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ticidal activity. Djian et al. (1994) have indi- 
cated that the nematicidal activity of  dicar- 
boxylic fatty acids could be improved by es- 
terification of  these compounds.  Improved 
microemulsions of  derivatives of  the C 9 fatty 
acid, pelargonic acid (nonanoic  acid), have 
recently been  developed (Kim et al., 1997). 
The  objective of  this study was to test the 
nematicidal  activity of  microemulsions of  
the methyl and ethylene glycol esters of  pe- 
largonic acid (Fig. 1) on root-knot and soy- 
bean cyst nematodes.  

MATERIALS AND METHODS 

Laboratory bioassay: A Meloidogyne spp. root- 
galling laboratory bioassay (Davis and Rich, 
1987) was used to establish an effective 
range of  concentrat ions of  the active ingre- 
dients,  e thy lene  glycol pe l a rgona t e  and  
methyl pelargonate,  that were received as 
microemulsions f rom Mycogen Corporat ion 
(San Diego, CA). Eggs o f  Meloidogyne ja- 
vanica were extracted f rom roots o f  green- 
house  cultures on tomato (Lycopersicon escu- 
lentum) using NaOCI (Hussey and Barker, 
1973), and the eggs were suspended  on 
Baermann pans to hatch at 27 °C. Second- 
stage juveniles (]2) were collected within 24 
hours of  hatching and incubated in ei ther  
methyl pelargonate or  ethylene glycol pelar- 
gonate at concentrat ions of  100, 50, 25, 12.5, 
6.4, 3.2, 1.6, 0.8, 0.4, or  0.2 pl a.i . / l i ter.  
Deionized water and a 6.4-pl/liter "b lank"  
of  the microemulsion (minus active ingredi- 
ent) were included as t reatment  controls in 
all experiments.  After 4 hours in t reatment  
solution at room temperature ,  an aliquot 
containing approximately 500J2 suspended 
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FIG. 1. Chemical structures of esters of the fatty 
acid, pelargonic acid (nonanoic acid). Above: Methyl 
pelargonate. Below: Ethylene glycol pelargonate. 

in t reatment  solution was added as a soil 
drench to sand support ing a 10-cm-tall to- 
mato seedling in a 14.8-ml (4-dram) glass 
vial. The  remaining J2 in t reatment  solution 
were immediately observed unde r  a dissect- 
ing microscope. Nematode movement  and 
the development  of  vacuoles within nema- 
todes were used as a measure of  nematode  
viability, and treated nematodes were trans- 
ferred to deionized water and observed after 
24 hours  to assess recovery from pelargonate 
treatment.  Deionized water was added daily 
to the sand support ing each inoculated to- 
mato seedling to approximate field capacity. 
At 10 days after inoculation with treated J2, 
the sand was washed f rom the tomato seed- 
ling roots and the numbers  of  galls induced 
by treated M. javanica were observed and 
recorded.  The  single exper iment  contained 
three replicates of  each treatment.  

Greenhouse assays: Two greenhouse assays 
were conducted  to assess the effect of the 
me thy l  p e l a r g o n a t e  m i c r o e m u l s i o n  o n  
nematodes  infecting soybean (Glycine max). 
Several different soil mixtures and schedules 
of soil drench were included to assay rates of  
methyl  pelargonate ,  which were selected 
based upon  the results of  the laboratory bio- 
assay above. In the first g reenhouse  test, 
single plants of  Lee 68 soybean were germi- 
nated and grown in 15-cm-diam. clay pots 
for 2 weeks before concomitant  chemical 
t reatment  and infestation of  soil at the base 
of  each plant with about  10,000 eggs of  race 
1 of  the soybean cyst nematode  (SCN), Het- 
erodera glycines. Eggs of SCN were obtained 
by gently crushing cysts that were extracted 
f rom g r e e n h o u s e  cul tures  (Davis et  al., 
1996). Different ratios of  sand and field soil 
(loamy sand: 88.9% sand, 8.3% silt, 2.8% 
clay) were mixed, steam-pasteurized, and 
used as pott ing media to assess the effects of  
different soil textures on the activity of  the 
test compound.  For each concentrat ion of  
methyl  pelargonate ,  three  sand:field soil 
mixtures (1:3, 1:1, 3:1) were tested, and four  
replicates of  each t rea tment  combinat ion 
were inc luded.  Th e  methyl  pe l a rgona te  
emulsion was added  at concentra t ions  of  
12.5, 6.4, 3.2, 1.6, 0.8 pl a. i . / l i ter as a soil 



d r e n c h  immedia te ly  before  eggs o f  SCN 
were added  to soil; identical soil drenches  of  
the chemical  were made  at weekly intervals 
for  the next  7 weeks. Weekly "water"  and  
6.4-pl/l i ter microemuls ion  b lank t reatments  
were included as controls. The  12.5-tll a. i . /  
liter rate of  methyl  pe la rgona te  also was 
evaluated with jus t  two initial applications 
that  were 1 week apart.  Soybean plants were 
observed for  vigor th roughou t  the course of  
the exper iment .  At 8 weeks after inoculat ion 
with SCN and the first chemical  t reatment ,  
the plants  were harvested,  cysts were ex- 
t racted f rom soil and  roots and  counted,  
roots and  shoots were weighed, and  the per-  
centage of  necrosis of  the root  system was 
estimated. 

T h e  second  g r e e n h o u s e  test  was con-  
ducted like the first, except  that  the effect of  
methyl pelargonate  on the root-knot  nema-  
tode, Meloidogyne incognita race 4 (Mi4), was 
evaluated on Lee 68 soybean.  The  same 
sand:field soil mixtures were used, and  three 
replicates of  each t rea tment  were included. 
Methyl pe largonate  t reatments  were added  
as soil drenches  to each pot  containing a 
2-week-old soybean seedling. Eggs of  Mi4 
were extracted f rom greenhouse  cultures as 
descr ibed  above,  and  a b o u t  10,000 eggs 
were added  to the soil in each po t  immedi-  
a te ly  a f t e r  the  first me thy l  p e l a r g o n a t e  
d rench .  T h e  methy l  p e l a r g o n a t e  micro-  
emulsions, 4.8, 3.2, and  1.6 pl a.i . / l i ter,  and  
the water control  were added  as weekly soil 
drenches  until 2 weeks before  the termina-  
tion of  the exper iment .  In addition, sepa- 
rate t reatments  of  the methyl  pe largonate  
microemuls ions ,  6.4, 4.8, and  3.2 pl a . i . /  
liter, and  the 6 .4-pl / l i ter  m i c r o e m u l s i o n  
blank were added  as soil drenches  only at 
inoculat ion and  1 week later. The  soybean 
plants were observed for  vigor t h roughou t  
the course of  the exper iment .  At 12 weeks 
af ter  inocu la t ion  with Mi4 a n d  the  first 
chemical  t rea tment ,  the  plants  were har- 
vested, the roots and  shoots were weighed, 
and  the percentage  of  galling and  necrosis 
o f  each root  system were estimated. Eggs of  
Mi4 were extracted with NaOC1 f rom a ran- 
d o m  5-g sample f rom each root  system and 
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used to calculate eggs pe r  g ram of  root  and  
total Mi4 eggs pe r  root  system. 

All tests were a r ranged  in a randomized  
complete-block design with methyl  pelargo- 
hate rate-schedule and  soil mixture  as the 
main treatments.  Data f rom the greenhouse  
test with Mi4 were t ransformed with log10 (x 
+ 1) before  analysis to standardize the vari- 
ance, but  non t rans fo rmed  data were used 
for  statistical analyses of  the laboratory bio- 
assay and  the greenhouse  test with SCN. All 
data were subjected to analysis of  variance 
with the SAS General  Linear  Models pro- 
cedure  (SAS Institute, Cary, NC), and  in- 
teraction main effects were analyzed for  all 
d e p e n d e n t  variables presented  above. Treat-  
m e n t  means  were c o m p a r e d  with the Tukey- 
Kramer  HSD (P--  0.05). 

RESULTS 

Laboratory bioassay: Both ethylene glycol 
p e l a r g o n a t e  and  methy l  p e l a r g o n a t e  re- 
duced galling of  tomato  roots induced  by 
M. javanica when c o m p a r e d  to the controls 
(P = 0.05). Methyl pe largonate  was found  to 
reduce  gall numbers  to concentra t ions  as 
low as 0.8 pl a.i./liter, and  ethylene glycol 
p e l a r g o n a t e  s t rongly  r e d u c e d  gall num-  
bers down to concentra t ions  of  6.4 pl a. i . /  
liter (Table 1). Microscopic observation of  
t reated M. javanicaJ2 suggested that  methyl  
pe la rgonate  was toxic to J2  at concentra-  
tions as low as 0.2 Ill a.i ./liter. Methyl pelar- 
gonate- t reated J2 were S-shaped and  vacu- 
olated, and  the lack of  spontaneous  move- 
m e n t  when placed in deionized water for  
24 hours  suggested that  they were nonvi- 
able. Similar observations of  J2 viability were 
made  with ethylene glycol pe largonate  at 
concentrat ions as low as 1.6 pl a.i./liter. At 
c o n c e n t r a t i o n s  o f  e thy lene  glycol pe lar -  
gonate  of  0.8 pl a . i . / l i ter  and  lower, the 
n e m a t o d e s  were viable, bu t  the  major i ty  
of  J2 were vacuolated at the 0.8- and  0.4-pl 
a. i . / l i ter  concentrat ions.  T o m a t o  seedlings 
were killed at the  highest  th ree  concen-  
t rat ions of  e i ther  chemical  t r ea tment ,  so 
da ta  on  r o o t  gal l ing were  n o t  avai lable 
for  those treatments.  Greater  than 50% of  
the tomato  leaf area was chlorotic at con- 



680 Supplement to the Journal of Nematology, Volume 29, No. 4S, December 1997 

TABLE 1. Effect of microemulsions of ethylene glycol pelargonate and methyl pelargonate on Meloidog3ne 
javanica, subsequent galling of tomato seedling roots, and phytotoxicity in a laboratory bioassay. 

Ethylene glycol pelargonate  Methyl pelargonate  
Concentration 
(Ill a.i./liter) Nematode a Plant b Galls ~ Nematode Plant Galls 

100 D +++ - -  D +++ - -  
50 D +++ - -  D +++ - -  
25 D +++ - -  D +++ - -  
12.5 D ++ 1.0a D ++ 0.0a 

6.4 D ++ 1.7a D ++ 0.3a 
3.2 D + 5.3 ab D + 0.0a 
1.6 D ND 10.3bcd D ND 1.0a 
0.8 LV ND 10.3bcd D ND 0.3a 
0.4 LV ND 13.3d D ND 6.3ab 
0.2 L ND 6.0abc D ND 10.0b 

~ a n ~  L ND 12.0cd L ND 12.0b 
Wamr L ND 14.6d L ND 14.6b 

Microscopic observation of  second-stage juveniles (.12) of  M. javanica after 4-hour incubation in test solution: D = dead; LV = 
living, but  the majority of  J2 vacuolated; L =J2  living and  apparently unaffected by treatment.  

b Relative phytotoxicity of t reatment  based u p o n  observation of  tomato seedlings: +++ = plants dead; ++ greater  than 50% of  leaf 
area chlorotic, plants stunted; + = less than 50% of leaf area chlorotic, no stunting. ND = no  phytotoxicity detected. 

c Mean number  of  galls per  seedling root  system from three replicates. Dashes indicate absence of  values due  to phytotoxicity. 
Column means followed by the same letter are not  significantly different according to the Tukey-Kramer HSD (P = 0.05). 

d The same microemulsion blank (minus active ingredient) t reatment  (at 6.4 pl/ l i ter)  and  water control  were used for com- 
parisons in both treatments. 

c e n t r a t i o n s  o f  e i t h e r  c o m p o u n d  a t  12.5  

a n d  6.4 lal a . i . / l i t e r ,  a n d  p h y t o t o x i c i t y  was 

m i n i m a l  o r  n o t  d e t e c t a b l e  a t  c o n c e n t r a t i o n s  

o f  e i t h e r  c h e m i c a l  a t  3.2 Ill a . i . / l i t e r  a n d  be-  

low.  

Greenhouse assays: N o  i n t e r a c t i o n  e f fec ts  o f  

t h e  c h e m i c a l  t r e a t m e n t s  a n d  s a n d : f i e l d  soi l  

m i x t u r e s  o n  cyst n u m b e r s  o r  p l a n t  v i g o r  

w e r e  o b t a i n e d .  T h e r e f o r e ,  d a t a  w e r e  c o m -  

b i n e d  a n d  a n a l y z e d  by  c h e m i c a l  t r e a t m e n t .  

T h e  to t a l  n u m b e r  o f  S C N  cysts p e r  r o o t  sys- 

t e m  r a n g e d  f r o m  1,933 to 18 cysts f o r  t h e  

m i c r o e m u l s i o n  b l a n k  a n d  12.5 lal a . i . / l i t e r  

m e t h y l  p e l a r g o n a t e  t r e a t m e n t s ,  r e spec t ive ly .  

C o n s i d e r a b l e  d i f f e r e n c e s  in  s o y b e a n  r o o t  

mass  a m o n g  t h e  t r e a t m e n t s  w e r e  o b s e r v e d ,  

h o w e v e r ,  so d a t a  o n  cyst n u m b e r s  a r e  p r e -  

s e n t e d  as cysts p e r  g r a m  o f  r o o t  (Fig. 2) .  

W e e k l y  soil  d r e n c h e s  o f  m e t h y l  p e l a r g o n a t e  

a t  1.6 lal a . i . / l i t e r  o r  g r e a t e r  r e d u c e d  t h e  

n u m b e r  o f  cysts p e r  g r a m  o f  r o o t  w h e n  c o m -  

p a r e d  to  c o n t r o l s  ( P  = 0 .05) .  Cyst  n u m b e r s  

p e r  g r a m  o f  r o o t  w e r e  g r ea t l y  r e d u c e d  by  

two a p p l i c a t i o n s  o f  m e t h y l  p e l a r g o n a t e  a t  a 

c o n c e n t r a t i o n  o f  12.5 p l  a . i . / l i t e r  a n d  w e e k l y  

a p p l i c a t i o n s  o f  th is  c o m p o u n d  a t  6 .4  a n d  3.2 

tal a . i . / l i t e r .  P l a n t  v i g o r  ( r o o t  a n d  s h o o t  

w e i g h t s )  was r e d u c e d  by m e t h y l  p e l a r g o n a t e  
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FIG. 2. Effect of 7 weekly soil drenches with a mi- 
croemulsion of methyl pelargonate at concentrations 
of 6.4, 3.2, 1.6, and 0,8 ~tl a.L/liter, and a 12.5-pi a.i./ 
liter rate applied twice, on cyst production by Heterodera 
glycines on Lee 68 soybean. The blank represents the 
microemulsion at 6.4 pl/liter minus active ingredient. 
Bars represent the mean and standard error of four 
replications of each treatment. Treatments designated 
with the same letter are not statistically different accord- 
ing to the Tukey-Kramer HSD (P = 0.05). 
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3.2, 1.6, and 0.8 pl a.i./liter, and a 12.5-pl a.i./liter rate applied twice, on root and shoot development of Lee 68 
soybean plants inoculated with Heterodera glycines. The blank represents the microemulsion at 6.4 pl/liter minus 
active ingredient. Bars represent the mean and standard error of four replications of each treatment. Treatments 
designated with the same letter compared among shoot or root weights are not statisticaUy different according to 
the Tnkey-Kramer HSD (P = 0.05). 

t reatment (P ~ 0.01), and the microemul- 
sion blank had minimal effects on plant  
vigor (Fig. 3). No significant t reatment ef- 
fects on root  necrosis were obtained. Soy- 
bean plants were almost killed by the two 
soil applications of  methyl pelargonate at 
12.5 pl a . i . / l i te r ,  and  they were >75% 
stunted and chlorotic after weekly treat- 
ments of  6.4 pl a.i./liter. Plants were only 
about  10% stunted with minimal chlorosis 
after weekly soil drenches with methyl pelar- 
gonate at 3.2 pl a.i./liter. No phytotoxicity 
to soybean plants was observed in weekly 
methyl pelargonate treatments of  1.6 and 
0.8 pl a.i./liter, or  in the blank and water 
controls. 

Weekly applications of  methyl pelargo- 
nate at 4.8 and 3.2 pl a.i./liter also reduced 
the number  of  eggs produced  by M. incog- 
nita on soybean (P = 0.05) (Fig. 4). No in -  

teraction effects of  the chemical treatments 
and the sand:soil mixtures on egg numbers  
or plant vigor were obtained, so data were 
combined and analyzed by chemical treat- 
ment.  Egg product ion by M. incognita on 
soybean was low in all treatments (including 
controls) and did not  significantly correlate 
with root  galling or root  necrosis. Two soil 
applications of  methyl pelargonate at either 
6.4, 4.8, or  3.2 lal a.i,/liter also reduced egg 
numbers  below those of  the controls, al- 
t hough  not  significantly. Soybean plants 
were about  30% stunted with about  50% of  
the leaf area chlorotic after weekly treat- 
ment  with methyl pelargonate at 4.8 pl a.i./ 
liter, but  these symptoms were barely detect- 
able on plants treated weekly with this com- 
pound  at 3.2 pl a.i./liter. Soybean plants 
initially were stunted and chlorotic after two 
soil applications of  methyl pelargonate at 
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FIG. 4. Effect of  two soil d renches  with a microemuI-  
sion o f  methyl  pe largonate  at concentra t ions  o f  6.4, 4.8, 
a nd  3.2 pl a.i./liter, and  4.8-, 3.2-, a n d  1.6-1~1 a. i . / l i ter  
rates applied as 7 weekly (W) soil d renches  in separate  
t reatments ,  on  egg  product ion  by Meloidog~ne incognita 
on Lee 68 soybean. T he  b lank  represents  the micro- 
emuls ion  at 6.4 p l / l i te r  minus  active ingredient .  Bars 
r epresen t  the  m e a n  of  three replications f rom each 
t rea tment ,  and  data  were t ransformed with log I 0 (x + 1) 
before analysis to s tandardize the variance. T rea tmen t s  
des ignated  with the  same letter are no t  statistically dif- 
fe rent  according to the  Tukey-Kramer HSD (P = 0.05). 

6.4 and 4.8 pl a.i./liter, but these plants re- 
covered after chemical treatments were ter- 
minated, resulting in only about 10% stunt- 
ing of soybean plants by the end of  the ex- 
periment.  No significant effects of  methyl 
pelargonate t reatment on soybean shoot or 
root weights were observed in this test. 

DISCUSSION 

Microemulsions of  the C 9 fatty acid esters 
methyl pelargonate and ethylene glycol pe- 
largonate were inhibitory to both root-knot 
and soybean cyst nematodes in these experi- 
ments. This corroborates the findings of  
Tarjan and Cheo (1956), who reported that 
complete control of cyst nematodes could 
be achieved with a 4.0% formulation of pe- 
largonic acid radical. In the bioassay re- 
ported here, concentrations of  pelargonate 
as low as 0.8 pl a.i./liter were able to signifi- 
cantly reduce root galling when compared 
to controls. The improved microemulsion 

combined with esterification of pelargonic 
acid may explain the increased activity of 
pelargonic acid compared with previous re- 
ports. Methyl pelargonate was more effective 
in reducing tomato root galling by M. ja- 
vanica in laboratory bioassays compared to 
ethylene glycol pelargonate. It has been sug- 
gested by Djian et al. (1994) that the physi- 
cal properties of  methyl esters of fatty acids 
as compared to ethyl esters p romote  in- 
creased permeation into nematodes with a 
resultant increase in toxicity. It is unusual 
that M. javanica J2 that were incubated in 
methyl  pe la rgona te  appeared  S-shaped, 
rather than straight, when killed. This may 
be due to a potential rapid inactivation of 
the nematodes  when immersed in pelar- 
gonic acid, as Tarjan and Cheo (1956) ob- 
served. Time-course observations using the 
test compounds presented here will be nec- 
essary to confirm this hypothesis. While the 
mode of  action of  methyl pelargonate is un- 
known, its physical properties might  pro- 
mote some type of detergent  (solubiliza- 
tion) effect that may adversely interfere with 
the integrity and permeability of the nema- 
tode cuticle or hypodermis. Jalal and Read 
(1983) suggested that the inhibitory effects 
of fatty acids of intermediate chain length 
that have been observed in biological sys- 
tems may involve a direct interaction be- 
tween the fatty acids and lipophilic regions 
of the target plasma membranes. A few J2 in 
the lowest concentrations of  methyl pelargo- 
nate were able to induce tomato root galls 
even though they appeared to be nonviable 
(as observed after a 24-hour recovery period 
in water). Perhaps methyl pelargonate is 
nematostatic rather than nemaficidal, but  
more definitive tests of  nematode viability 
should be conducted to determine concen- 
trations that kill nematodes. 

The effects of  methyl  pe largonate  on 
nematodes and plants in the bioassay were 
corroborated in greenhouse assays. It was 
considered that soils of  different textures 
may influence the activity of methyl pelargo- 
nate since the movement  of  this aliphatic 
compound in sandy soils might be limited, 
but no effects of different soil mixtures were 
observed. This does not  preclude the possi- 
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bility, however, that  soils different  than  
those used here will not  affect the activity of 
this test compound.  It also must be consid- 
ered that  pasteurized soils were used in 
these greenhouse tests and, thus, the poten- 
tial effects of soil microbes on the integrity 
and activity of this compound  remain in 
question. Weekly soil drenches of methyl pe- 
largonate at concentrations as low as 3.2 pl 
a.i./liter significantly reduced the number  
of  cysts per gram of root compared to con- 
trols. This same treatment reduced egg pro- 
duction by M. incognita on soybean. Weekly 
applications above 3.2 pl a.i ./liter did not  
have a much greater effect on reducing SCN 
or root-knot nematode populations in either 
greenhouse test. The same degree of reduc- 
t ion in nematode  numbers  also may be 
achieved, however, by more limited applica- 
tions of methyl pelargonate. Two applica- 
tions of methyl pelargonate at 3.2 Ill a.i . /  
liter at the time of inoculation and 1 week 
later were almost as effective in reducing the 
number  of  root-knot nematode eggs as the 
weekly soil drenches. 

The efficacy of methyl petargonate in re- 
ducing cyst and root-knot nematode num- 
bers must be balanced with this compound 's  
potential adverse effects on plant vigor. Con- 
centrations above 12.5 pl a.i ./liter were phy- 
totoxic to tomato plants grown in sand in 
the bioassay. It has been reported that de- 
rivatives of  fatty acids also have phytotoxic 
and fungitoxic effects, and that these effects 
may be manifested in disruption of plasma 
membrane activity (Jalal and Read, 1983). 
In another  report, nonanoic acid was used 
to increase the activity of  the herbicide 
glyphosate (Arnold et al., 1993). Phytotoxic 
effects may differ depending upon soil type, 
but  this was not  apparent  from the phyto- 
toxicity data observed in greenhouse tests 
with soybean plants grown in different soil 
mixtures. In both greenhouse tests with soy- 
bean, rates of methyl pelargonate of  4.8 pl 
a.i./liter or higher had significant adverse 
effects on plant  vigor. Concentrat ions of  
methyl pelargonate at 3.2 pl a.i ./liter had 
little adverse effect on tomato or  soybean 
plant vigor, especially when only two appli- 

cations of  the c o m p o u n d  were adminis- 
tered. 

Pelargonic acid esters have potential as ef- 
fective nematicides. These fatty acid deriva- 
tives are relatively inexpensive to produce, 
they have low mammalian toxicity, and their 
chemistry suggests that  they may be de- 
graded by soil microbes and pose minimal 
environmental threat. Care should be taken 
to assess the application method  and sched- 
ule that maintain optimal nematicidal activ- 
ity with minimal effects on plant vigor. In 
these studies, methyl pelargonate at 3.2 pl 
a.i . / l i ter was effective as a nematicide for 
root-knot and soybean cyst nematodes with 
negligible effects on plant vigor. 
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