SARE Project LS92-46
S441

.58552

rrrECTS OF PARTRIDGE PEA-PEANUT ROTATIONS ON POPULATIONS OF
MELOIDOGYNE ARENARIA, INCIDENCE OF SCLEROTIUM ROLFSII, AND YIELD OF
PEANUT

R. Rodriguez-Kabana, N. Kokalis-Burelle, D. G. Robertson, C. F. Weaver, and L. Wells

Professor, Postdoctoral Fellow, Senior Research Associate, Senior Research Associate, and Assistant
Superintendent, Wiregrass Substation, respectively, Department of Plant Pathology, Auburn Univer-
sity, Alabama Agricultural Experiment Station, Auburn, AL 36849-5409, U.S.A.

ABSTRACT

Rodriguez-Kabana, R., N. Kokalis-Burelle, D. G. Robertson, C. F. Weaver, and L. Wells. 1995. Effects
of partridge pea-peanut rotations on populations of Meloidogyne avenaria, incidence of Sclerotium rolfsii,
and yield of peanut. Nematropica 25:27-34.

The value of partridge pea (Cassia fasciculata) as a rotation crop for the management of root-knot
nematode (Meloidogyne arenaria) and southern blight (Sclerotium rolfsi) in ‘Florunner’ peanut (Arachis
hypogaea) was assessed in a 6-year field experiment. Partridge pea did not support significant numbers
of M. arenaria juveniles in soil. When peanut followed partridge pea, the numbers of juveniles were
always lower than in plots with continuous peanut. Aldicarb applied to peanut following 2 years of par-
tridge pea resulted in increased yields over continuous peanut without nematicide. When the nem-
aticide was applied to peanut following 1 year of partridge pea, yields were improved in 2 out of the
three years when peanuts were planted in this cropping system. Peanut without nematicide following
1 year of partridge pea yielded more than peanut monoculture in only 1 out of the 3 years when pea-
nuts were planted in this system. Yields of peanut without nematicide following 2 years of partridge
pea were higher than those obtained with continuous peanut with or without nematicide in 1 out of
the 2 possible years when plots with this rotation were in peanut. Application of aldicarb to continu-
ous peanut failed to increase yields in all but two years of the study. Partridge pea had no effect on
the incidence of southern blight in peanut.

Key words: aldicarb, Arachis hypogaea, Cassia fasciculata, crop rotation, Meloidogyne arenaria, nematode
control, peanut, root-knot nematode, Sclerotium rolfsii, southern blight.

RESUMEN

Rodriguez-Kibana, R., N. Kokalis-Burelle, D. G. Robertson, C. F. Weaver y L. Wells. 1995. Efectos de
rotaciones mani-arvejilla americana sobre poblaciones de Meloidogyne arenaria, incidencia de Sclero-
tiwm rolfsii, y rendimiento en mani. Nematrépica 25:27-34.

El uso de la arvejilla americana (Cassia fasciculata) como cultivo de rotacién para el manejo del ne-
matodo agallador (Meloidogyne arenaria) y el tizén surefio (Sclerotium rolfsii) en el mani (Arachis hypo-
gaea) variedad Florunner, fue evaluado en un experimento de campo por 6 afios. La arvejilla
americana no present6 un numero significativo de larvas juveniles de M. arenaria en el suelo. Cuando
se plant6é mani seguido de arvejilla americana, el nimero de larvas juveniles fue siempre menor en
comparacion a parcelas con mani continuo. La aplicacion de aldicarb a parcelas con mani, seguido
de 2 anos de arvejilla americana, result6é en un aumento en rendimiento mayor que las parcelas con
mani continuo sin nematicida. Cuando aldicarb se aplicé a mani seguido por un afio de arvejilla ame-
ricana, los rendimientos mejoraron en dos de los tres anos cuando mani se planté en este sistema de
cultivo. Mani sin nematicida seguido de un afio de arvejilla americana rindié mas que parcelas con
mani en monocultivo en sélo uno de los tres anos con mani. Rendimentos de mani sin nematicida
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seguido de dos afos de arvejilla americana fueron mayores que aquellos obtenidos con manf conti-
nuo con o sin nematicida en uno de los dos posibles afios, cuando parcelas con esta rotacién estaban
sembradas con mani. La aplicacion de aldicarb a mani continuo fracasé en aumentar rendimientos
en todos los ensayos de dos afos. Arvejilla americana no tuvo efecto sobre la incidencia del tizén su-

reno (Sclerotium rolfsit) en mani.

Palabras clave: aldicarb, Arachis hypogaea, Cassia fasciculata, control de nematodos, Meloidogyne arenaria,
mani, nematodo nodulador, rotacién de cultivos, Sclerotium rolfsii, tizén sureno.

INTRODUCTION

Root-knot disease, caused by Meloido-
gyne arenaria, and southern blight, caused
by Sclerotium rolfsii, are the principal yield-
limiting diseases of peanut (Arachis
hypogaea) in the southeastern United
States (5,6,9). Damage from root-knot
nematode and southern blight can be so
severe that continuous production of pea-
nut is impossible in fields with high infesta-
tions of these pathogens. Currently, there
are no commercially available peanut culti-
vars resistant to M. arenaria or Sclerotium
rolfsii (5). Control of root-knot nematodes
has been based on the use of chemicals.
Due to increasing environmental aware-
ness and regulation of agricultural chemi-
cals, the number of nematicides available
for use by producers is very limited and
costs of these pesticides are high (1,12).
Crop rotation to control pathogen popula-
tions is a viable alternative to the use of
chemicals. Rotations of peanut with bahia-
grass (Paspalum notatum), cotton (Gossyp-
ium hirsutum), and several other crops are
effective for the management of M.
arenaria (3,14,16). Summer legumes can
also be effective as rotation crops for the
management of nematode problems in
peanut. Some legumes of tropical origin
such as velvetbean (Mucuna deeringiana)
and hairy indigo (Indigofera hirsuta) can
suppress M. arenaria and increase peanut
yields when used as rotation crops in fields
with severe infestations of the nematode
(17). There are also legume species indige-

nous to the southeastern region of the
United States that are non-hosts for M.
arenaria and offer the possibility of being
used as rotation crops (4). One of these,
partridge pea (Cassia fasciculata), can be
grown throughout the peanut producing
areas of the United States (8). Preliminary
studies showed that partridge pea is not a
host to M. arenaria and other phytonema-
todes and offers good potential as a rota-
tion crop with peanut (15). This paper
presents additional studies on the use of
partridge pea for the management of root-
knot nematode and southern blight in
peanut.

MATERIALS AND METHODS

An experiment was established in 1988
in southeastern Alabama to assess the
value of partridge pea as a rotation crop
for the management of rootknot nema-
todes and southern blight in peanut. The
experiment was conducted in an irrigated
field at the Wiregrass Substation near
Headland, Alabama, U.S.A., that had been
in continuous peanut production for a
decade. The field was heavily infested with
both Sclerotium rolfsii and M. arenaria (> 100
juveniles/100 cm® soil at peanut harvest).
Cropping systems (treatments) included in
the experiment were: 1) continuous pea-
nut without nematicide; 2) continuous
peanut with application of nematicide
(aldicarb); 3) partridge pea for one year
followed by peanut without nematicide; 4)
same as system 3 but with nematicide
applied to peanut; 5) partridge pea for two



NEMATROPICA Vol. 25, No. 1, 1995 29

Table 1. Effect of rotation with peanut and partridge pea on juvenile densities of Meloidogyne arenaria in a 6-year
field study at the Wiregrass Substation near Headland, Alabama, U.S.A.

Crop and year”

M. arenariajuveniles/100 cm® soil”

1988 1989 1990 1991 1992 1993 1988 1989 1990 1991 1992 1993
P() P() P() P() P() P(-) 590 311 164 221 269 945
P(+) P(+) P(H) P(+) P PH) 196 237 50 69 104 115
PP P() PP P() PP P(-) 9 102 13 100 1 109
PP P(+) PP P(+) PP P(+) 9 29 5 65 0 72
PP PP P() PP PP P(-) 9 0 6 0 82
PP PP P(+) PP PP P(+) 1 3 3 0 20

FLSD (P<0.05):

280 141 62 105 97 141

’P = Peanut; PP = Partridge Pea; (-) = No nematicide; (+) = With at-plant application of aldicarb at 3.0 g a.i./10 m

row.

Determined 2-3 weeks before peanut harvest using the “salad bowl” incubation technique.

years followed by peanut without nemati-
cide; and 6) same as system 5 but with
nematicide applied to peanut (Table 1).
Plots were maintained fallow during the
winter. The nematicide, aldicarb, was
applied at-plant with ground driven boxes
attached to a John Deere® 7100 planter in
a 20-cm-wide band at 3.0 g a.i. per 10 m
row (3.3 kgs a.i./ha), with light (2-4 cm)
incorporation into the soil. Plots in the
experiment were eight rows wide (11 m)
and 10 m long. The experiment was
arranged in a randomized complete block
with 8 replications per cropping system.
Cultural practices, fertilization, and con-
trol of insects, weeds, and foliar diseases
for peanut were according to recommen-
dations for the area (2). Partridge pea seed
was broadcast at 17 kg/ha.

Soil samples for nematode analyses
were collected each year from every plot 2-
3 weeks before peanut harvest to coincide
with the period of maximal M. arenaria
juvenile population development in soil
(13). Samples from peanut plots consisted
of 18-20, 2.5-cm-diam soil cores taken with

a soil probe from the root zone to a depth
of 20-25 cm at approximately 0.5 m inter-
vals along the two center rows of each plot.
The cores from each plot were compos-
ited, and a 100 cm’ soil subsample was
used for nematode analysis by the “salad
bowl” incubation method (10). Soil cores
from plots with partridge pea were col-
lected from the center 1.5 m of each plot
at 0.5 m intervals and were processed as
described for peanut soil samples.

Incidence of southern blight in peanut
was determined by counting the number
of disease loci or “hits” in the two center
rows of each plot after digging and inver-
sion of the crop. A disease locus is a length
of row < 30 cm affected by the disease (9).

Peanut yields were obtained by harvest-
ing the two center rows of each plot at
crop maturity. Plots with partridge pea
were not harvested in 1988. In 1989-1992,
partridge pea seed yield was from a 20 m?
area in the center of each plot.

All data were analyzed following stan-
dard procedures for analysis of variance
(18). Fisher’s least significant differences
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were calculated when F values were signifi-
cant for determining differences among
treatment means. Regression analyses also
were determined according to standard
procedures (18). All differences referred
to in the text were significant at the 5% or
lower level of probability.

RESULTS AND DISCUSSION

Partridge pea did not support signifi-
cant juvenile populations of M. arenaria in
soil (Table 1). When peanut followed par-
tridge pea, the numbers of juveniles were
always lower than in plots with continuous
peanut with no nematicide. The applica-
tion of nematicide to peanut following par-
tridge pea had no significant effect on
juvenile populations. No significant differ-

YIELD IN KG PER HA

ences in numbers of juveniles were found
in peanut following either 1 or 2 years of
partridge pea. Application of aldicarb to
monoculture peanut reduced juvenile
populations in all but in 1989 and 1993.
Numbers of M. arenaria juveniles in soil
were inversely related to peanut yields in
1993, when partridge pea - peanut crop-
ping systems were in peanut (Fig. 1).
Southern blight in peanut was very
severe (>50 loci per 100 m row) in all years
of the study (Table 2). Application of aldi-
carb to continuous peanut had no effect
on southern blight. With one exception,
(peanut + nematicide after 2 years of par-
tridge pea), partridge pea had no effect on
the incidence of southern blight in pea-
nut. Peanut yields were inversely related to
the incidence of southern blight in 1989,
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Fig. 1. Relationship between peanut yield per ha and populations of Meloidogyne arenaria juveniles in soil, repre-

sented by data from 1993.
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Fig. 2. Relationship between peanut yield per ha and incidence of southern blight, represented by data from 1993.

1991, and 1993 (Fig. 2). Yield losses per
disease locus ranged from 8.71 in 1989 to
14.91 kg/ha in 1991.

Application of aldicarb to continuous
peanut failed to increase peanut yields in
all but two years (1989,1992) (Table 2).
Aldicarb applied to peanut following 2
years of partridge pea resulted in
increased yields over continuous peanut
without nematicide. When the nematicide
was applied to peanut following one year
of partridge pea, yields were improved
over those of continuous peanut without
nematicide in 2 (1989,1991) out of the 3
possible years. Peanut without aldicarb fol-
lowing 1 year of partridge pea yielded
more than peanut monoculture without
nematicide in 1989 but not in 1991 nor in
1993, although the trend was the same.
Yield of peanut without nematicide follow-

ing 2 years of partridge pea were higher
than those obtained with continuous pea-
nut (with or without aldicarb) in 1993 but
not in 1990. Partridge pea seed yield aver-
aged 379 kg/ha in 1989, 235 in 1990, and
325 in 1991 and 1992.

These data show that partridge pea can
be an effective rotation crop for the man-
agement of the root-knot nematode in
peanut. This confirms earlier preliminary
work with this crop (15). Plots with peanut
following partridge pea had lower M.
arenaria juvenile densities than those in
monoculture. This suggests a suppressive
effect of partridge pea on population
development of the nematode which con-
trasts with effects following other nonhost
crops (16).

Reductions in juvenile numbers in
response to the partridge pea rotations
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were not always accompanied by signifi-
cant increases in peanut yields. This lack of
response was probably due to destruction
from other pathogens. In addition to the
injury caused by southern blight, we
observed significant incidence of Rhizocto-
nia limb rot caused by Rhizoctonia solani.
While damage from S. rolfsii was assessed,
we were unable to determine yield losses
from Rhizoctonia limb rot, which
appeared to uniformly affect the field.

Partridge pea had essentially no effect
on the incidence of southern blight in pea-
nut. Partridge pea was susceptible to S. rolf-
sit although damage from this pathogen
was not serious. However, partridge pea
could have served to perpetuate this
pathogen during years without peanut.
These data contrast with other rotation
crops which suppress not only M. arenaria
but also southern blight (17). Results thus
indicate that rotations of partridge pea
with peanut require management of south-
ern blight and Rhizoctonia limb rot in pea-
nut through use of appropriate fungicides
(1) or other means.

The relation between peanut yield (Y)
and M. arenaria juvenile densities in soil
(X) was not linear. We chose to describe
the relationship with the function:

Y=a-bX"? L

where a and b are constants. The model
implies that the loss in yield in relation to
juvenile density dY/dX is greatest in the
range 0 - 200 juveniles per 100 cm’ soil.
This fits well with previous field observa-
tions (11). Also, our analyses indicated
that there is a strong seasonal influence on
parameter values of the model. This was
also in agreement with previous reports
(11).

Incidence of southern blight in peanut
was linearly and inversely related to peanut
yield. Yield loss estimates agreed with pre-
vious reports (9). This relationship was
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also subject to seasonal influences varying
from 8.71 kg per locus in 1989 to 14.91 kg
per locus in 1991. Analysis of the 1993 data
indicated a strong relationship between
the incidence of southern blight (Ys) and
M. arenaria juvenile densities (X). The
relationship was described by:

Ys =-0.29 + 1.08VX IL.

Sclerotiwm rolfsii is a pathogen with a strong
saprophytic phase and typically invades dis-
eased or injured plant host tissue (6,7).
Equation II suggests that damage from M.
arenaria could make peanut more suscepti-
ble to southern blight.

Peanut soils in the southeastern United
States are sandy, low in organic matter
(<2.0%) and have limited cation exchange
capacity (< 10 meq per 100 g soil). In addi-
tion to reducing nematode populations
without the use of chemicals, partridge pea
could be planted as a green manure crop
to improve soil fertility through N fixation.
Partridge pea seed is also valuable for its
use in wildlife management. It is necessary
that both researchers and peanut produc-
ers more seriously consider leguminous
green manures and cover crops to both
reduce nematode populations and
increase soil organic matter and fertility.
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