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Influence of Cropping Systems on Stem Rot (Sclerotium rolfsii), Meloidogyne 
arenaria, and the Nematode Antagonist Pasteuria penetrans in Peanut 
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Crop yields are generally higher in rota-
tion with other crops than in monoculture. 
Rotation increases yields through im-
provements in soil nutrition and structure, 
and reduction of plant pathogens, primarily 
those infecting the plant stems and roots 
(29). Crop rotations for suppression of 
disease and plant-parasitic nematodes must 
include one or more years of a poor host 
plant for pathogen reproduction. Pathogens 
that rely primarily on a host for prolifera-
tion will decline in numbers on a nonhost 
and cause less damage to the following 
susceptible crop. The rate of decline and 
the length of rotation necessary for effec-
tive suppression depend on the longevity of 
the pathogen survival stage. 

Yield increases when peanut (Arachis 
hypogaea) is grown in rotation compared 
with continuous cultivation are correlated 
with disease and nematode suppression 

(4,13,23,25). Two important pathogens of 
peanut that are managed by rotation are 
Meloidogyne arenaria, the peanut root-
knot nematode, and Sclerotium rolfsii, the 
causal organism of southern stem rot. In 
the southeastern United States and Texas, 
M. arenaria reduces peanut yield by 3 to 
15% (15). Stem rot is favored by warm wet 
conditions within the plant canopy and is 
the most damaging fungal disease of pea-
nut in the southeastern United States (16). 
Rotating peanut with 2 years of cotton 
(Gossypium hirsutum), corn (Zea mays), 
castor bean (Ricinus communis), or bahia-
grass (Paspalum notatum) reduces the 
incidence of stem rot and populations of 
M. arenaria in the susceptible peanut crop 
(13,23,25,26). 

The suppression of plant pathogen popu-
lations by crop rotation may also reduce 
populations of their host-specific antago-
nists. One such antagonist is Pasteuria 
penetrans, an obligate parasite of Meloi-
dogyne species. The endospores of this 
bacterium attach to the cuticle of migrating 
juveniles and infect only after the nema-
tode enters the root and begins to feed (28). 
Vegetative colonies and endospores are 
formed within the living host nematode. 
When roots containing infected females 
decompose, endospores are released into 
soil. Endospores of P. penetrans are resis-

tant to environmental extremes and remain 
infective for several years in the laboratory; 
however, their long-term viability in field 
soil is unknown (5). In soils heavily infested 
with P. penetrans, a large proportion of the 
migratory second-stage juveniles acquire 
endospores. Mobility of these encumbered 
juveniles is reduced; thus fewer nematodes 
enter the root system (7,18), and many of 
those that enter the root and establish a feed-
ing site do not produce eggs (28). Natural 
infestations of P. penetrans may be suffi-
ciently high to suppress populations of 
Meloidogyne spp. (3,20,30). 

Although it is well established that rotat-
ing peanut with cotton, corn, and bahia-
grass suppresses soilborne diseases and 
plant-parasitic nematodes, the effect of 
these rotations on the abundance of P. 
penetrans is unknown. Moreover, the in-
teraction of these rotations with fungicide 
(flutolanil) and nematicide (aldicarb) 
treatments commonly used to control S. 
rolfsii and M. arenaria, respectively, was 
not determined in previous studies. Our 
objectives were to compare the effect of 
different crop rotations and pesticides on 
numbers of M. arenaria and P. penetrans, 
incidence of stem rot, and yield of peanut. 
The effect of the different treatments on 
thrips damage to peanut was also deter-
mined because these insects can reduce 
canopy width early in the season (10), thus 
affecting the canopy microclimate and 
possibly infection by S. rolfsii. Previous 
reports from this study presented data from 
1991 to 1996, but did not include data on 
P. penetrans (13,14). We are reporting 
disease, nematode, thrips, and yield data 
from 1997 to 1999 from the peanut crop 
only and P. penetrans data from 1998 and 
1999 for all crop sequences.  

MATERIALS AND METHODS 
The study was initiated in 1991 on the 

Gibbs Farm at the Coastal Plain Experi-
ment Station, Tifton, GA. The soil was a 
Tifton loamy sand (fine-loamy, siliceous, 
thermic Plinthic Kandiudult; pH 6.1) natu-
rally infested with S. rolfsii, M. arenaria 
race 1, and P. penetrans. The soil was 
plowed to a depth of 20 to 25 cm and 
shaped into beds 1.8 m wide and 10 to 15 
cm high. Main plots (11.0 × 7.6 m) con-
sisted of four treated beds and two un-
treated border beds. Data were collected 
from the treated beds. 
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The experiment was a split-plot in a 
randomized, complete-block design with 
crop rotation treatments in the main plots 
and pesticide treatments in the subplots. 
All treatments were replicated four times. 
The rotations were peanut (P) rotated with 
2 years of either corn (C-C-P), cotton (Ct-
Ct-P), or bahiagrass (B-B-P), and continu-
ous peanut (P-P-P), cotton (Ct-Ct-Ct), or 
corn (C-C-C). There were three sequences 
of each rotation (e.g., C-C-P, C-P-C, and 
P-C-C), so that a crop of corn, cotton, ba-
hiagrass, and peanut was produced each 
year. Each of these sequences was repli-
cated four times. Four crop-specific pesti-
cide treatments were applied to peanut, 
corn, and cotton (Table 1). There were no 
pesticide treatments for bahiagrass. 

Peanut (100 to 112 kg/ha), corn (18 to 
19 kg/ha), and cotton (11 to 12 kg/ha) were 
seeded in two rows 0.9 m apart on the 
plant bed. In 1997, the following cultivar 
substitutions were made: peanut cv. Geor-
gia Green for Florunner, cotton cv. Stone-
ville LA 887 (moderately resistant to M. 
incognita) for Georgia King, and the corn 
hybrid Asgrow RX 938 for Asgrow RX 
945. Bahiagrass cv. Tifton 9 was seeded at 
22.4 kg/ha over the entire main plot in 
March or April. To control broadleaf weeds 
in the bahiagrass plots, 2,4-D amine was 
broadcast at 2.2 kg a.i./ha after planting. 
Cultural practices, fertilization, and addi-
tional pest management for the peanut, 
corn, cotton, and bahiagrass crops were 
based on recommendations for the area 
(9,22). Peanuts were dug and inverted 
based on an optimum maturity index. 
When pod moisture was ca. 14%, pods 
were harvested with a combine, dried to ca. 
8%, and weighed. 

At planting, midseason, and harvest, 10 
soil cores (2.5 cm diameter × 15 cm deep) 

were collected from each subplot for ex-
traction of M. arenaria second-stage juve-
niles (J2). The 10 soil cores were com-
bined, and the nematodes were extracted 
from a 150 cm3 subsample by centrifugal 
flotation (12). Gall indices and incidence 
of stem rot were determined for each sub-
plot immediately after peanuts were in-
verted. Roots, pods, and pegs from 10 
plants per subplot were examined for galls 
of M. arenaria and rated on a 1 to 5 scale 
based on the percentage of the root system 
with galls: 1 = no galls, 2 = 1 to 25%, 3 = 
26 to 50%, 4 = 51 to 75%, and 5 = 76 to 
100%. Stem rot incidence was based on the 
number of disease loci per 15.2 m of row, 
where a locus represents one or more 
plants in 30 cm of row infected with S. 
rolfsii. Thrips (Frankliniella spp.) damage 
to peanut was visually estimated on 40 
leaflets per subplot in June of each year. 

The abundance of P. penetrans en-
dospores in soil was estimated with a bio-
assay using greenhouse-cultured J2 of 
Meloidogyne arenaria, race 1. To obtain J2 
for the bioassay, nematode eggs were ex-
tracted from roots of tomato (Lycopersicon 
esculentum) cv. Rutgers using NaOCl (11) 
and placed in hatching dishes. The hatch-
ing dishes were composed of two layers of 
tissue paper supported by a screen and 
placed in a dish containing enough water to 
form a thin layer over the tissue. The J2 
that hatched on the tissue and migrated into 
the water were collected daily. Suspensions 
of J2 were bubble-aerated at room tem-
perature for no more than 4 days before 
use. Soil for the bioassay was collected in 
July of 1998 and 1999 from the a and d 
subplot treatments of each crop (Table 1). 
The soil was sampled as described above, 
and a 100 cm3 subsample was added to a 
250-ml flask. Tap water was added to the 

flask to saturate the soil and bring the final 
volume to 200 ml. The flask was sealed 
with a rubber stopper and shaken vigor-
ously by hand for 5 s. The soil particles 
were allowed to settle for 5 s before 100 
ml of the soil–water suspension was de-
canted into another 250 cm3 flask. Assay 
nematodes (1,500 J2 of M. arenaria) were 
added to the flasks, and the flasks were 
placed on a rotary shaker at 160 rpm. After 
24 h, the assay nematodes were extracted 
from the soil–water suspension by cen-
trifugal flotation (12), and the mean num-
ber of endospores adhering to the first 30 
nematodes encountered was determined at 
×400 magnification with an inverted mi-
croscope. 

The data presented, except for the abun-
dance of P. penetrans endospores, were 
collected from the peanut crop. Because 
the data were not normally distributed, 
they were converted to ranks using the 
Wilcoxon rank sum test and then were 
subjected to analysis of variance 
(ANOVA). A mixed model was used to test 
the random effect of year and the fixed 
effects of rotation and pesticide treatment 
on peanut yield, gall index, numbers of M. 
arenaria J2, stem rot loci, and thrips dam-
age. The effect of rotation and year on 
endospores of P. penetrans per assay nema-
tode was determined using a two-way 
ANOVA. A t test was used to determine 
the effect of aldicarb on endospore abun-
dance in the continuous peanut plots. Dif-
ferences among means were determined 
using Tukey’s HSD test (P ≤ 0.05). All 
data were analyzed using the Statistical 
Analysis System (version 7.0, SAS Insti-
tute Inc, Cary, NC).  

RESULTS 
Soil densities of M. arenaria J2 at har-

vest in continuous peanut were similar to 
densities in peanut following all other 
crops (Fig. 1A). However, soil densities 
were lower in peanut following 2 years of 
cotton than following 2 years of either corn 
or bahiagrass. Densities of J2 also were 
lower in plots receiving aldicarb or aldi-
carb + flutolanil than in control plots but 
were not lower than in plots receiving 
flutolanil alone (Fig. 1B). There was no 
interaction between rotation and pesticide 
treatment on J2 densities. Root-gall indices 
on peanut were influenced by both rotation 
(P < 0.0001) and pesticide treatment (P < 
0.0001); however, the effect of pesticide 
treatment was not consistent among the 
different rotations (rotation × pesticide 
interaction, P = 0.02). Gall indices in plots 
receiving aldicarb or aldicarb + flutolanil 
were generally smaller, but not always 
significantly smaller, than in the control or 
flutolanil-alone plots (Fig. 2). The effect of 
rotation on root galling was more pro-
nounced in plots not treated with aldicarb. 
For example, in control plots, gall indices 
were smaller (P ≤ 0.05) following 2 years 
of cotton (1.7) than following 2 years of 

Table 1. Pesticide treatments applied to the subplots for each cropa 

Crop 
Pesticide 

 
Quantity applied 

 
Application method 

Peanut   
a, Aldicarb 15G 31.0 g a.i./100-m row  30-cm-wide band ahead of 

planter 
b, Flutolanil 50 WP  7.8 g a.i./100-m row 

0.8 kg a.i./ha  
(1.7 kg a.i./ha total)  

60 DAPb in a 30-cm-wide 
band and 90 DAP broadcast 

c, Aldicarb + flutolanil Same as above Same as above 
d, Control … … 

Corn   
a, Ethoprop 10G 22.6 g a.i./100-m row 30-cm-wide band ahead of 

planter 
b, Terbufos 15G 13.8 g a.i./100-m row In furrow 
c, Ethoprop + terbufos Same as above Same as above 
d, Control … … 

Cotton   
a, Aldicarb 15G 15.5 g a.i./100-m row 15-cm-wide band ahead of 

planter 
b, Mepiquat-chloride 0.03 kg a.i./ha Sprayed at first bloom 
c, Aldicarb + mepiquat-

chloride 
Same as above Same as above 

d, Control … … 

a No pesticide treatments were applied to the bahiagrass plots. 
b Days after planting. 
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bahiagrass (2.6); gall indices in continuous 
peanut (2.4) and in peanut following 2 years 
of corn (1.8) were similar to the cotton and 
bahiagrass rotations (Fig. 2, statistical dif-
ferences not shown on figure). In plots 

treated with flutolanil alone, gall indices 
were smaller in peanut following 2 years of 
cotton than in all other crop sequences. 

Abundance of P. penetrans endospores 
in the different crop sequences was similar 

in 1998 and 1999; therefore, the data for 
the 2 years were combined (Fig. 3). The 
number of endospores per assay nematode 
was highest in the continuous peanut plots, 
intermediate in the B-B-P rotations, and 
lowest in all other crop sequences. In con-
tinuous peanut plots, the number of en-
dospores per assay nematode was similar 
in plots receiving aldicarb (21.2 ± 2.9; � 
±SE) and control plots (18.9 ± 3.9). 

Incidence of southern stem rot was 
greater in continuous peanut than in peanut 
following 2 years of bahiagrass, and simi-
lar to all crop sequences in peanut follow-
ing corn and cotton (Fig. 4A). Incidence of 
the disease was highest in the aldicarb-
alone plots, intermediate in the control 
plots, and lowest in the flutolanil and aldi-
carb + flutolanil plots (Fig. 4B). There was 
no interaction between rotation and pesti-
cide treatment in the incidence of stem rot. 
Data were collected on Tomato spotted wilt 
virus and Rhizoctonia limb rot severity in 
peanut, but both diseases were present at 
very low levels in all 3 years of the study 
(data not shown). 

The percentage of leaflets damaged by 
thrips was not affected by rotation but was 
less (P < 0.0001) in plots treated with aldi-
carb alone (8.3 ± 0.6) or in aldicarb + flu-
tolanil (8.8 ± 0.7) than in the control (28.3 
± 0.4) or flutolanil alone (28.5 ± 0.4) plots. 

Peanut yield was 12% greater following 
2 years of corn and 22% greater following 
2 years of bahiagrass than in continuous 
peanut (Fig. 5A). Peanut yield following 2 
years of cotton was similar to continuous 
peanut. Aldicarb alone did not increase 
peanut yields compared with control plots. 
Flutolanil alone and aldicarb + flutolanil 
increased peanut yields by 16 and 26% 

Fig. 1. Densities of second-stage juveniles (J2) of Meloidogyne arenaria in peanut plots at harvest. 
A, Effect of crop rotation on density of J2. Crops in rotation were peanut (P), bahiagrass (B), corn 
(C), and cotton (Ct). Bars are the combined means of all pesticide treatments, 3 years, and four repli-
cates (n = 48). B, Effect of pesticide treatments on density of J2. Treatments were aldicarb 15G at 31 
g a.i. per 100 m of row, flutolanil 50 WP at 1.7 kg a.i./ha, aldicarb + flutolanil, and controls without 
either aldicarb or flutolanil. Bars are the combined means of all rotations, 3 years, and four replicates 
(n = 48). Bars within a figure with the same letter are not significantly different (P > 0.05).  

 

Fig. 2. Effect of crop rotation and pesticide treatment on root-gall indices of Meloidogyne arenaria
at harvest on peanut. The 1 to 5 scale is based on the percentage of the root system with galls: 1 = no 
galls; 2 = 1 to 25%; 3 = 26 to 50%; 4 = 51 to 75%; and 5 = 76 to 100%. Crops in rotation were pea-
nut (P), bahiagrass (B), corn (C), and cotton (Ct). Pesticide treatments were aldicarb 15G at 31 g a.i. 
per 100 m of row, flutolanil 50 WP at 1.7 kg a.i./ha, aldicarb + flutolanil, and controls without either 
aldicarb or flutolanil. There was an interaction between rotation and pesticide treatment (P = 0.02). 
Bars are means of 3 years and four replicates per year. Bars within a group with the same letter are 
not significantly different (P > 0.05).  

Fig. 3. Effect of crop rotation and monoculture 
on abundance of Pasteuria penetrans en-
dospores. Assay nematodes were second-stage 
juveniles of greenhouse-cultured Meloidogyne 
arenaria. Crops were peanut (P), bahiagrass 
(B), corn (C), and cotton (Ct). Bars are the 
mean of 2 years, three sequences, and eight 
replicates per year for the rotations (n = 48), 
and eight replicates per year for the monocul-
tures (n = 16). Bars with the same letter are not 
significantly different (P > 0.05).  
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compared with control plots, respectively 
(Fig. 5B). There was no interaction be-
tween rotation and pesticide treatment on 
yield of peanut.  

DISCUSSION 
Populations of M. arenaria were ex-

pected to be lower in peanut following 2 
years of either cotton, bahiagrass, or corn 
than in peanut monoculture. However, 
nematode numbers (J2 densities and gall 

indices) were reduced only in the peanut–
cotton rotation. Cotton and bahiagrass are 
nonhosts for M. arenaria; therefore, popu-
lations of this nematode should decline 
during cultivation of these crops. Indeed, 
rotating peanut with these crops has re-
duced populations of M. arenaria com-
pared with peanut monoculture in other 
studies (23,26). A lack of nematode sup-
pression in the bahiagrass–peanut rotation 
was previously reported by Johnson et al. 

(13) and may be due to the presence of 
weeds, which were numerous in the bahia-
grass plots the first year after planting, but 
were virtually eliminated by the second 
year when the bahiagrass became more 
densely established. Some of these weeds 
may have been hosts for M. arenaria. Most 
corn hybrids are poor hosts for M. 
arenaria. Nevertheless, because some re-
production occurs on corn, it may not be as 
effective as a nonhost in suppressing popu-
lations of this nematode. However, a pre-
vious report from this study showed that 
corn was as effective as cotton in reducing 
populations of M. arenaria (13). Reproduc-
tion of M. arenaria varies considerably 
among corn hybrids (8). Perhaps the hybrid 
used from 1991 to 1996 supported less 
nematode reproduction than the hybrid 
planted from 1997 to 1999. 

Our inability to demonstrate suppression 
of M. arenaria following 2 years of either 
bahiagrass or corn compared with continu-
ous peanut may be due, in part, to the un-
characteristically low nematode popula-
tions in the continuous peanut plots. 
Despite the continuous planting of hosts 
for M. arenaria, gall indices on peanut 
have declined at the Gibbs Farm field site 
from above 3.5 in the 1970s to 1.5 in 1989 
(Fig. 6; N. A. Minton, unpublished). This 
decline in the nematode population may be 
due to parasitism by P. penetrans. In 1988, 
endospores of this parasitic bacterium were 
first observed adhering to M. arenaria J2 
collected at the field site. In two green-
house experiments, soil from this site sup-
pressed reproduction of M. arenaria by 
100 and 86% compared with the same soil 
that had been heat-treated to kill P. pene-
trans endospores and other nematode an-
tagonists (20; N. A. Minton, unpublished). 
Presumably, continuous cropping of host 
plants for M. arenaria before 1991 resulted 
in a nematode-suppressive soil, which was 

Fig. 4. Incidence of southern stem rot in peanut caused by Sclerotium rolfsii. A, Effect of crop rota-
tion on disease incidence. Crops in rotation were peanut (P), bahiagrass (B), corn (C), and cotton 
(Ct). Bars are the combined means of all pesticide treatments, 3 years, and four replicates (n = 48). 
B, Effect of pesticide treatments on disease incidence. Treatments were aldicarb 15G at 31 g a.i. per 
100 m of row, flutolanil 50 WP at 1.7 kg a.i./ha, aldicarb + flutolanil, and controls without either 
aldicarb or flutolanil. Bars are the combined means of all rotations, 3 years, and four replicates (n = 
48). Bars within a figure with the same letter are not significantly different (P > 0.05).  

 

Fig. 5. Effect of crop rotation and pesticide treatments on yield of peanut. A, Crops in rotation were
peanut (P), bahiagrass (B), corn (C), and cotton (Ct). Bars are the combined means of all pesticide 
treatments, 3 years, and four replicates (n = 48). B, Pesticide treatments were aldicarb 15G at 31 g 
a.i. per 100 m of row, flutolanil 50 WP at 1.7 kg a.i./ha, aldicarb + flutolanil, and controls without 
either aldicarb or flutolanil. Bars are the combined means of all rotations, 3 years, and four replicates 
(n = 48). Bars within a figure with the same letter are not significantly different (P > 0.05).  

 

Fig. 6. Root-gall indices of Meloidogyne 
arenaria on peanut over a 27-year period at the 
Gibbs Farm, Tifton, GA. The 1 to 5 scale is 
based on the percentage of the root system with 
galls: 1 = no galls; 2 = 1 to 25%; 3 = 26 to 
50%; 4 = 51 to 75%; and 5 = 76 to 100%. The 
current study was initiated at this field site in 
1991 and concluded in 1999. In the years with-
out a data point, another host of M. arenaria
(soybean or okra) was planted instead of pea-
nut. 
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maintained in the continuous peanut plots. 
In these plots, endospore densities were 
greater than in any other cropping se-
quence. Endospore densities of P. pene-
trans in the different crop sequences ap-
pear to be related to the amount and 
frequency of M. arenaria reproduction. 
Oostendorp et al. (21) observed greater 
endospore attachment to J2 of M. arenaria 
in the spring following vetch, a good host 
for the nematode, than following rye, a 
poor host, or following fallow. The moder-
ately high endospore densities observed in 
the bahiagrass–peanut rotations were 
probably due to the presence of weed hosts 
in the first year of bahiagrass resulting in 
nematode and P. penetrans reproduction 2 
out of 3 years in these plots. Because we 
did not determine densities of endospores 
until 8 and 9 years after the study was 
initiated, we do not know how rapidly 
endospore densities increased or decreased 
under different crop sequences. 

Aldicarb has no direct effect on the vi-
ability of P. penetrans endospores (17); 
however, the nematicide probably indi-
rectly affects the bacterium by reducing 
numbers of M. arenaria. Nevertheless, we 
did not observe a reduction in abundance 
of endospores in aldicarb-treated plots. 
Perhaps our bioassay was not sensitive 
enough to detect differences in endospore 
numbers between aldicarb-treated and 
control plots. The effect of aldicarb on 
reproduction of M. arenaria and P. pene-
trans would be relatively small compared 
with the effect of planting a nonhost of the 
nematode. 

Previous studies have demonstrated re-
duction in southern stem rot incidence in 
peanut following rotation with bahiagrass, 
corn, and cotton (4,13,23). We observed 
disease suppression in peanut following 
bahiagrass, but not corn and cotton. These 
results support those of Johnson et al. (14), 
who found that bahiagrass rotations were 
superior to corn or cotton rotations in sup-
pression of stem rot in peanut. 

Application of aldicarb can have vari-
able effects on the incidence of stem rot in 
peanut. While most studies have not ob-
served an effect of aldicarb on stem rot 
(19,23–25), two studies have shown a re-
duction in the incidence of this disease in 
plots treated with the nematicide compared 
with untreated plots (6,27). To our knowl-
edge, we are the first to report an increase 
in the incidence of stem rot in peanut in 
aldicarb-treated compared with control 
plots. Disease incidence was higher in 
aldicarb-treated plots in all 3 years of this 
study, and in 3 of the 6 years from 1991 to 
1996 (A. W. Johnson, unpublished); how-
ever, when the 6 years were combined, 
there was no effect of aldicarb on stem rot 
(13). Greater canopy cover in the aldicarb-
treated plots may have provided a condu-
cive environment for infection by S. rolfsii 
(1). Although we did not collect data on the 
peanut canopy, canopy widths in plots 

treated with aldicarb were noticeably 
greater than in plots without aldicarb early 
in the season, but widths were similar in all 
plots late in the season. Aldicarb may have 
had a direct effect on plant growth (2) or 
an indirect effect on growth by suppressing 
thrips damage. Growth of peanut plants 
can be stunted by early-season thrips in-
jury; however, the plant eventually recov-
ers and peanut yield is not affected (10). 
The percentage of leaflets damaged by 
thrips was threefold greater in plots with-
out aldicarb than in plots treated with aldi-
carb. Application of flutolanil ameliorated 
the heightened stem rot incidence in plots 
treated with aldicarb. 

Aldicarb alone did not increase peanut 
yield. It is likely that any yield benefits 
from nematode and thrips suppression 
would have been negated by the increase in 
damage from S. rolfsii. However, peanut 
yields were higher in plots treated with 
aldicarb and flutolanil than in plots treated 
with the fungicide alone, suggesting that 
nematodes and/or thrips were limiting 
yield. 

Pasteuria penetrans may have main-
tained low and perhaps even nondamaging 
populations of M. arenaria in the continu-
ous peanut plots. Nevertheless, peanut 
yields were lower in the continuous pea-
nuts than in corn or bahiagrass rotations in 
1997 to 1999 and lower than in all rota-
tions in 1991 to 1996 (14). M. arenaria did 
not contribute to these yield differences in 
1997 to 1999 because root gall indices on 
peanut were similar in continuous peanut 
and in rotations with corn and bahiagrass. 
Suppression of S. rolfsii during the 2 years 
of bahiagrass probably contributed to the 
higher yields in the bahiagrass–peanut 
rotation compared with continuous peanut.  
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