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RESUMEN

Lawrence, G. W.y K. S. McLean. 1992. Capacidad hospedadora de kenaf (Hibiscus cannabinus) a Meloidogyne
incognita raza 4, M. javanica, Hoplolaimus magnistylus y Rotylenchulus reniformis. Nematrépica 22:247-250.

Se estudi6 la relacién parasito hospedador de Meloidogyne incognita, Meloidogyne j ica, Hoplolaimus
magnistylus y Rotylenchulus reniformis en kenaf (Hibiscus cannabinus) cv. Tainung 1 bajo condiciones de inver-
nadero. Se inocularon plantulas de kenaf con 1600 huevos y juveniles de M. incognita, 1 300 huevos y
Jjuveniles de M. javanica, 113 juveniles y adultos de H. magnistylus y 3 000 juveniles y adultos vermiformes
de R. reniformis. Se cosecharon las plantas y se determinaron las poblaciones de nematodos 60 dias después
de la inoculacién. S6lo M. incognita redujo la altura de las plantas y los pesos frescos y secos de los tallos.
Todos los tratamientos presentaron una reduccién en los pesos frescos y secos de las raices. Las tasas de
incremento poblacional (poblacién final/poblacion inicial) de M. incognita, M. javanica, H. magnistylus y R.
reniformis fueron 90.3, 47.4, 11.0 y 12.7, respectivamente. El incremento en las densidades poblacionales de
los nematodos, asi como la reduccién en el crecimiento de las plantas indican que el kenaf es un hospedador

susceptible a estas especies de nematodos.
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Meloidogyne incognita, Meloidogyne javanica, Rotylenchulus reniformis.

Kenaf (Hibiscus cannabinus L.), an an-
nual fiber crop, is a potential source of
pulp for high quality newsprint paper.
Pulp is made from fibers of the stem.
Newsprint made from a blend of kenaf
with pine-derived woodpulp is smoother
and has better printability (12) than news-
print made from woodpulp alone.

Studies in Florida identified nine spe-
cies of plant-parasitic nematodes associ-
ated with kenaf (3). Root-knot nematodes
(Meloidogyne spp.) are considered the
major nematode pests of kenaf and have
been reported on kenaf in every country
where kenaf has been grown (3). Meloi-
dogyne arenaria (Neal) Chitwood, M. java-
nica (Treub) Chitwood, and M. incognita
(Kofoid & White) Chitwood often reduce
the growth and yield of kenaf (3,7,9,10,
12,13,14). Tests conducted in Texas re-

vealed that all four races of M. incognita
reproduce on kenaf (14). Symptoms as-
sociated with root-knot nematodes in-
clude a diminution of plant growth, yel-
lowing of leaves, defoliation, and even-
tual death of the plants before they reach
maturity (3).

In the United States, kenaf produc-
tion is planned for the Mississippi Delta
region on land that is currently used for
producing cotton and soybean. The
major plant-parasitic nematode pests
common to both crops-in the Mississippi
Delta are Meloidogyne spp., Rotylenchulus
reniformis Linford & Oliveira, and Hop-
lolaimus magnistylus Robbins (6,8,11).
Kenaf is taxonomically related to cotton
and might be a host for many of the same
nematode species as cotton. The rotation
of cotton with kenaf could allow
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nematode populations to increase, caus-
ing economic reductions of fiber yield in
both crops. The objectives of this study
were to compare reproduction by Missis-
sippi populations of H. magnistylus, R. re-
niformis, M. incognita, and M. javanica on
a representative kenaf cultivar (Tainung
1) and evaluate their effects on plant
growth.

The experiment was conducted in
1990 in the Plant Pathology/Nematology
greenhouse at Mississippi State Univer-
sity. Populations of M. incognita race 4
and M. javanica from Mississippi were in-
creased on tomato (Lycopersicon esculen-
tum). Eggs and second-stage juveniles (J2)
were extracted from roots by the sodium
hypochlorite method (4). Soil containing
H. magnistylus was collected in a kenaf
field near Charleston, Mississippi, and
nematodes were extracted by gravity-
screening and sucrose centrifugation (1,
5). Rotylenchulus reniformis was increased
in the greenhouse on cotton (Gossypium
hirsutum) and juveniles and vermiform
adults were extracted from soil by grav-
ity-screening and sucrose centrifugation
as described.

Germinated seeds of kenaf cv.
Tainung 1 with a radicle length greater
than 1 cm were transplanted into individ-
ual 12-cm-diam clay pots containing 500
cm® of a 1:1 mixture (viv) of steam
sterilized sand and Marietta silty clay
loam soil. Each plant was inoculated with
the appropriate nematode population 5
days after planting by pouring an aque-
ous suspension of nematodes in 5 ml total
volume into three 1.5-cm-diam X 3-cm-
deep depressions in each pot. The in-
oculum densities used for M. incognita
and M. javanica, respectively, were 1 600
and 1300 eggs + J2/500 cm? soil. The
inoculum densities used for H. magnistylus
and R. reniformis were 120 and 3 000
juveniles + vermiform adults/500 cm?
soil.

The experimental design was a ran-
domized complete block with 10 replica-
tions. Plants were allowed to grow in the
greenhouse 60 days prior to harvest.

At harvest, plant heights and the
fresh and dry weights of shoots and roots
were recorded. Nematodes were ex-
tracted from soil by a combined gravity
screening and sucrose centrifugation and
were counted. Eggs of sedentary species
were extracted by the sodium hypochlo-
rite method (4) and counted. Root sys-
tems from pots inoculated with H. magnis-
tylus were washed to remove adhering soil
particles and then stained for 4 min with
acid fuchsin (2). Hoplolaimus magnistylus
within roots were counted using a stereo
microscope.

Plant data and nematode population
densities were subjected to analysis of
variance and means were compared
using Fisher’s protected least significant
difference test. The experiment was re-
peated once.

Results of the two replicate experi-
ments were similar. Only effects that oc-
curred in both experiments are dis-
cussed. The data presented are from the
first run. Kenaf cv. Tainung 1 was a good
host for all four nematode species. Re-
productive factors (Rf = final population/
initial population) were 90.3, 47.4, 12.7,
and 11.0 for M. incognita, M. javanica, R.
reniformis, and H. magnistylus, respectively
(Table 1).

Only plants in the M. incognita treat-
ment were shorter (P =< 0.05) than those
in the control (Table 1). The average
height of control plants was 151.4 cm;
plants inoculated with M. incognita were
18% shorter than control plants.
Meloidogyne incognita also reduced the
fresh and dry weights of shoots by 23%
and 37%, respectively.

The weights of root systems were re-
duced in all nematode treatments when
compared with the roots of plants in the
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Table 1. Host status and response of kenaf (Hibiscus cannabinus) cv. Tainung 1 to Hoplolaimus magnistylus,
Meloidogyne incognita race 4, Meloidogyne javanica, and Rotylenchulus reniformis in 500-cm?* greenhouse pots 60

days after inoculation.

Plant growth
Nematode Nematode reproduction Height Shoot wt (g) Root wt (g)
species Pi* PP Rf* (cm) Fresh Dry Fresh Dry
H. magnistylus 113 1238 11.0 149.6 33.2 7.1 26.7 2.8
M. incognita 1 600 143 189 90.3 124.0 27.2 5.2 27.8 3.1
M. javanica 1300 61 130 47.4 141.2 34.5 8.3 20.8 3.2
R. reniformis 3 000 38 213 12.7 143.3 32.3 7.7 18.1 2.3
Control 151.4 35.4 8.3 55.0 23.4
FLSD (P = 0.05) — 51167 — 15.8 6.4 2.4 19.2 11.2

*Pi (initial population) = nematodes per pot at planting.
Pf (final population) = nematodes per pot at harvest.

*Rf (reproductive factor) = Pf/Pi.

control (Table 1). Fresh root weights
were reduced 50%, 51%, 62%, and 67%
in pots inoculated with M. incognita, H.
magnistylus, M. javanica, and R. reniformis,
respectively; the corresponding dry root
weights were reduced 86%, 87%, 88%,
and 96%. There were no differences
among nematode species for reductions
in fresh or dry root weight.

The initial nematode densities
selected for this study were representa-
tive of population densities encountered
during the growing season in the Missis-
sippi Delta. At those densities, M. incog-
nita was pathogenic to kenaf and substan-
tially reduced shoot growth. In kenaf,
shoot height and weight are directly re-
lated to the amount of fiber produced.
Meloidogyne javanica, H. magnistylus, and
R. reniformis did not reduce shoot growth,
but they did reduce root growth. Under
field conditions, where plants are grown
longer than 60 days, reduced root growth
could easily result in reduced shoot
growth, particularly if soil nutrients or
moisture were suboptimal. Therefore,
further examination of the effects of all
four species on kenaf yield under field
conditions in the Mississippi Delta is war-
ranted.

Currently, there are no kenaf cul-
tivars available in the United States with
resistance to plant-parasitic nematodes;
the producer, therefore, will have to rely
on rotations with non-host plants or
nematicides, or plant the crop in a field
that is not infested with plant-parasitic
nematodes at damaging population den-
sities. Additional information is needed
to determine the specific nematode pop-
ulation densities that would reduce kenaf
yields and economically justify the use of
nematicides for nematode management.
Efficacy studies are also needed to deter-
mine which nematicides can safely be
used on kenaf and to examine the bene-
fits in using nematicides to manage plant-
parasitic nematodes in kenaf production
systems.

ACKNOWLEDGEMENTS

We thank Dr. C. R. Boyle, Depart-
ment of Experimental Statistics, for statis-
tical advice and José Barillas and Jesse
Cornelius for technical assistance in this
study.



250

NEMATROPICA Vol. 22, No. 2, 1992

LITERATURE CITED

AYOUB, S. M. 1980. Plant Nematology, an
Agricultural Training Aid. NemaAid Publica-
tions: Sacramento, California, U.S.A. 195 pp.

1990. Association of plant parasitic nematodes
with kenaf in Mississippi. Proceedings, Missis-
sippi Association of Plant Pathologists and
Nematologists. March 6-7, 1990, Mississippi
State University, Mississippi State, Mississippi,

2. BYRD, D. W, Jr., T. KIRKPATRICK, and K. US.A. 9:4.
R. BARKER. 1983. An improved technique 9. MINTON, N. A., W. C. ADAMSON, and G.
for clearing and staining plant tissue for detec- A. WHITE. 1970. Reaction of kenaf and
tion of nematodes. Journal of Nematology roselle to three root-knot nematode species.
15:142--143. Phytopathology 60:1844—1845.
3. DEMPSEY, J. M. 1975. Fiber Crops. The Uni- 10. MINTON, N. A, and W. C. ADAMSON.
versity Presses of Florida, University of 1979. Control of Meloidogyne javanica and M.
- Florida, Gainesville, Florida, U.S.A. 457 pp. arenaria on kenaf and roselle with genetic re-
4. HUSSEY, R. S., and K. R. BARKER. 1973. A sistance and nematicides. Journal of Nematol-
comparison of methods of collecting inocula ogy 11:37-41.
of Meliodogyne eggs, including a new tech- 11. ROBBINS, R. T. 1982. Description of Hop-
nique. Plant Disease Reporter 57:1025-1028. lolaimus magnistylus n. sp. (Nematoda: Hop-
5. JENKINS, W. R. 1964. A rapid centrifugal lolaimidae). Journal of Nematology 14:500—
flotation technique for separating nematodes 506.
from soil. Plant Disease Reporter 48:692. 12. SCHIBER, E., D. NERY SOSA, and P. ES-
6. LAWRENCE, G. W, K. S. MCLEAN, and B. COBAR 1961. Root-knot nematode on kenaf
S. BRASHER. 1990. First report of Hop- in Guatemala. Plant Disease Reporter 45:119.
lolaimus magnistylus on kenaf in Mississippi. 13. Tu, C. C,, and Y. H. Cheng. 1971. Interaction
Plant Disease 74:828. of Meloidogyne javanica and Macrophomina
7. LAWRENCE, G. W, and K. S. MCLEAN. phaseoli in kenaf root rot. Journal of Nematol-
1990. Host suitability of kenaf to three plant ogy 3:39-42.
parasitic nematodes. Phytopathology 80:436 14. VEECH, J. A. 1989. The response of kenaf
(abstract). (Hibiscus  cannabinus) to the root-knot
8. LAWRENCE, G. W., K. S. MCLEAN, B. S. nematode (Meloidogyne incognita). Journal of
BRASHER, S. W. NEILL, and M. J. FULLER. Nematology 21:593.
Received: Accepted for publication:
28.V.1992 7.X.1992
Recibido: Aceptado para publicacion:

i



