LITERATURE CITED Washington, D.C: U.S. Environ- ~ ASTUDY OF THE ABUNDANCE OF NEMATODES ON CULTIVATED BEANS
mental Protection Agency. (PHASEOLUS VULGARIS) IN DIFFERENT FALLOW SYSTEMS

U.S. Environmental Protection Agency.

1989. Rapid bioassessment protocols Hilsenhoff, William L. 1988. rapid Field ~ Heather A. Dunn, Jennifer P. Field, Elizabeth S. McLanahan, and Matthew B. Royer

for use in streams and rivers - assessment of organic pollution with

benthic macroinvertebrates and fish. a family-level biotic index. J.N. Abstract. In this study we examined the differences in nematode abundance on Phaseolus vulgaris
Amer. Benthol. Soc. 7 (1): 65-68. root systems between plots using two types of fallow mulch: natural and Mucuna sp. Previous

INTRODUCTION (HAD)

The common method of bean agri-
ulture in tropical ecosystems, known as
frijol tapado, generally includes using
_vegetative fallow as a mulch layer on
_bean crops to reduce erosion and pest
_problems. One of the major insect pests
of the bean plant (Phaseolus vulgaris) is
the nematode, Meloidogyne sp. (Janzen
1983), which utilizes soil nutrients oth-
erwise allocated for the plant and causes
a decrease in bean crop yield (Elliot and
Bird 1985). In response to infection of its
roots by these worms, the bean plant
produces visible galls. It has been
shown that some fallow mulch reduces
nematode activity when plowed into the
soil (Reddy et al. 1986).

In this study, we examined the in-
fluence of Mucuna sp. fallow mulch on
infection of P. wulgaris by nematodes in
plots at Finca Loma Linda, Coto Brus,
Costa Rica. We predicted that nematode
activity would be less in plots with
Mucuna sp. mulch than in ones with
natural fallow mulch, because Mucuna
sp. would allow bean plants to attain
deeper root systems, which are gener-
ally known to be less preferable to ne-
matodes.

METHODS (MBR)

We examined ten plots of beans
grown in the frijol tapado method.

studies have shown that Mucuna sp. fallow, when tilled into the soil, successfully inhibits nema-
tode growth on bean plant roots. We found no significant difference in nematode infections be-
tween sampled frijol tapado plots using Mucuna sp. mulch and natural fallow mulch. (JPF, ESM)

Mucuna sp. mulch had been used for
five of these plots, and natural fallow
mulch for the other five. Mucuna sp.
mulch was made by planting Mucuna
sp. in the plots and chopping the emer-
gent plants into mulch. The other plots
were left to grow in a successional man-
ner, and the plants that emerged were
used to make the natural mulch. For
both mulch types we chose plots that
had been fertilized by means of five
varying applications (Table 1).

Table 1. Types of fertilizer and amounts
applied to five treatments each of P. vulgaris
grown with natural and Mucuna sp. mulch in
1991 and 1992.

Treat- Amount  Type Year
ment (kg/
hectare) _
1 60 P05 1991
60 maize/ 1991, 1992
green
manure
3 20 green 1991
manure
3 60 green 1992
manure
4 20 green 1991, 1992
manure
5 - maize 1991, 1992
with no
fertilizer
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Four samples were taken from each
plot by placing a 30cm diameter metal
ring around two plants and digging
around the ring. At each plot we also



noted the approximate depth of the bean
root system. We classified root systems

part to very low numbers of nematodes
in the sampled plots. The bean plants

Table 2. Abundance of nematodes and root depth in natural and Mucuna sp. fallow plots.

as shallow or deep based on how deep observed in this study were from a first Natural fallow Mucuna sp. fallow
we had to dig in order to remove the year crop. Perhaps if root samples had Nematodes Root depth Nematodes Root depth
roots. been taken from second or third year mean _ s.d. mean  s.d.

The samples were removed, and crops, the abundances of nematodes 975 479 shallow 400 4950  deep
the roots were separated from plants at would have been more pronounced in 667 603  shallow 2275 2210  shallow
the first stem node. The roots were affected plots. However, a study con- 500 622 deep 125 150  deep
washed and inspected visually for galls, 1375 1638  shallow 3425 4459  shallow

taken as indication of nematode dam-
age. A random coding system was used
for each sample in an attempt to elimi-
nate potential biases that might occur
due to our prediction of differences in
abundance between fallow treatments.

ducted on plants with high levels of ne-
matode damage also found no signifi-
cant difference in infections between
Mucuna sp. and natural fallow plots
(Rosemeyer, pers. comm.), suggesting
that Mucuna sp. mulch is not effective

5.75 3.77 deep

4.25 2.06 deep

amounts of nematode damage. We
found the opposite to be true in our
sample plots, as the highest numbers of

hibiting effect on nematode growth. As
has been discussed, incorporation of the
mulch into the soil may be necessary in
order to reduce nematode abundance.

even at high nematode abundance.

Past studies have shown that
Mucuna sp. incorporated into the soil
has a significant inhibiting effect on ne-
matode growth (Elliot 1985). Since frijol

nematodes were counted in Mucuna sp.
plots with shallow P. wulgaris roots
(Table 2). This trend may be attributed
to the fact that nematodes prefer dry,
sandy soils, which were found at the

Also, other fallow plants may be more
effective as a surface mulch. Further
study of the effects of Mucuna sp. on

RESULTS (ESM)

Since the log transformed values of

nematode abundance and their fre-
quencies appeared to be normally dis-
tributed (Table 2), we performed a two-
way ANOVA between the level of fertil-
izer and the type of fallow system.
Neither the fertilizer nor the type of fal-
low system nor the interaction effect was
statistically significant (F=2.48, p>0.05;
and F=.167, p>0.25, respectively).

We observed varying root depths
of P. wulgaris in plots with varying
amounts of phosphorus. In treatment 1,
the bean roots in the fallow plot were
short in contrast to the deep bean roots
in the Mucuna sp. plot. In treatments 2
and 4, the roots of both the fallow and
Mucuna sp. plots were shallow.
Similarly, for treatments 3 and 5, the
bean roots were quite deep for the two
fallow systems.

pIscussioN (JPEF, MBR)

Our data suggests that there is no
significant difference in nematode infec-

tions between Mucuna sp. and natural
fallow plots. This may have been due in
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tapado is a no-tillage agricultural system,
this type of incorporation does not oc

cur, and mulch remain on the surface.
Both our results and those of Rosemeyer
suggest that when Mucuna sp. mulch is
applied to the surface and utilized in the
frijol tapado method, it is not effective.
Thus, incorporation may be the key to
successfully utilizing Mucuna sp. mulch
in the prevention of nematode damage.
To further test the effectiveness of
Mucuna sp. as a surface mulch, more
controlled experiments are needed, for
example, in plots using soil highly con-
taminated by nematodes.

We found that varying levels of
fertilizer seemed to result in different
depths of root systems in P. vulgaris.
In the tapado system, we would expect
that Mucuna sp. would have the
greatest inhibiting effect on the
surface soil, because fallow
decomposes on the surface in this
method. Therefore, we would predict
that shallow P. wvulgaris roots in
Mucuna sp. systems would have low

surface in our plots.

ACKNOWLEDGMENTS

LITERATURE CITED

Chicago Press, p. 79.

All results of our study suggest
_ that Mucuna sp. has no observable in-

: We would like to thank Ken Slotter
for all of his help conducting this exper-
_ iment.

Janzen, D.H. 1983. Costa Rican Natural
History. Chicago: University of

105

nematode populations is required to sort
out these questions.

Elliot, A.P. and G.W. Bird. 1988.
Pathogenicity of praleilenchus to
navy bean (Phaseolus vulgaris)". J.
Nematol. 17(2): 81-85.

Reddy, K.C,, et al. 1986. Nematode
populations and their effects on
succeeding crop yields. Agronomy
Journal 78(1): 5-10.



