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ABSTRACT

Huettel, R. N. 1989. In vitro screening of soybean lines to Radopholus similis and R. ci-
trophilus. Nematrépica 19:143-149.

One population each of Radopholus similis and R. citrophilus from Florida were screened
using root explant cultures to determine their reproduction potential on the soybean
(Glycine max) cultivars, Peking, Bragg, Centennial, Pickett, Lee, Kent, Essex, Bedford,
Delmar, Hill, Williams, Dyer, Hood, and PI 90763. After a 5-week incubation at 25 C,
counts of adults/juveniles and eggs were determined in roots that had been removed from
the agar and stained in acid-fuschin. The black-seeded lines, ‘Peking’ and PI 90763 known
to be resistant to other nematode species were highly susceptible to R. citrophilus and
moderately susceptible to R. similis. Counts from the other 12 cultivars were, in general,
lower for R. similis than R. citrophilus. Furthermore, by plotting of root weight to the
number of eggs and mixed life stages recovered from the roots, the degree of tolerance
of any of the tested soybean cultivars to the two nematode species could be determined.

Key words: burrowing nematode, Glycine max, host status, Radopholus citrophilus, R. similis,
resistance, root-explant culture.

RESUMEN

Huettel, R. N. 1989. Determinacién in vitro de la respuesta de lineas de soya a Radopholus
similis y R. citrophilus. Nematrépica 19:143-149.

Utilizando cultivos de trozos de raiz, se determiné la reproduccién potencial de una
poblacién de Radopholus similis y una poblacién de R. citrophilus originarias de Florida en
los cultivares de soya (Glycine max), Peking, Bragg, Centennial, Pickett, Lee, Kent, Essex,
Bedford, Delmar, Hill, Williams, Dyer, Hood, y PI 90763. Luego de 5 semanas de incuba-
cién a 25 G, se efectuaron recuentos de adultos/larvas y namero de huevos en las raices
extraidas del agar y teiiidas con fuccina acida. Las lineas de semillas negras ‘Peking’ y PI
90763, resistentes a otros especies de nematodos, resultaron ser muy susceptibles a R.
citrophilus y moderadamente susceptibles a R. similis. Recuentos efectuados en otros 12
cultivares fueron, en general, menores para R. similis que para R. citrophilus. Ademas, se
determiné el grado de tolerancia de todos los cultivares de soya ensayados a las dos
especies de nematodos graficando nimero de huevos y recuento de otros estados de
desarrollo recuperados de las raices en relacién al peso de raiz.

Palabras claves: cultivos con trozos de raiz, Glycine max, hospedantes, nematodo minador,
Radopholus citrophilus, R. similis, resistencia.
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INTRODUCTION

In vitro screening for resistance of cultivars to plant-parasitic
nematodes was first demonstrated for root-knot nematodes, Meloidogyne
spp. in the 1960’s (2—4). More recently, root-explant cultures have been
used for evaluating resistance of soybean (Glycine max (L.) Merr.) to
soybean cyst nematodes (Heterodera glycines Ichinohe) (13), of grape (Vitis
vinifera L.) to Pratylenchus vulnus Allen & Jensen (18) and of peach
(Prunus persica (L.) Batsch) to Meloidogyne incognita (Kofoid & White)
Chitwood (9). To date, the use of in vitro culturing techniques has been
well demonstrated as a rapid and reliable tool for determining repro-
ductive capabilities of plant-parasitic nematodes on known hosts, new
hosts, resistant cultivars or novelly-produced plant cultivars from tissue
culture (9,10,17).

In this study, in vitro screening techniques were used to determine
resistance of soybean cultivars to the citrus and banana burrowing
nematodes, Radopholus citrophilus Huettel, Dickson & Kaplan and R.
stmilis (Cobb) Thorne. These species have been reared successfully using
several in vitro culturing methods (7,8,11), thus making in vitro host
resistance studies possible. The objectives of this research were two-fold.
The first objective was to develop an in vitro screening method for the
two Radopholus species to determine their reproductive potential on 14
soybean lines. The second goal was to determine if the degree of host
suitability could be established by measuring reproductive capabilities of
the two species on each soybean lines.

MATERIALS AND METHODS

Nematode cultures: Radopholus similis and R. citrophilus were obtained
from established in vitro cultures as described previously by Huettel et
al. (6). These populations were maintained on corn (Zea mays L.) root
explants on Gamborg’s B-5 medium (Grand Island Biological Co, Grand
Island, New York, U.S.A.) prior to inoculating on soybean lines (8).

Soybean root-explant cultures: The following soybean lines were used:
cvs. Hill, Lee, Centennial, Hood, Williams, Delmar, Kent, Bragg, Pickett,
Bedford, Essex, Dyer, Peking, and PI 90763. Seeds from these lines
were surfaced sterilized and germinated on 1.5% water agar. Two days
after germination, 2-3 cm root tips, two per plate, were transferred to
Gamborg’s B-5 medium (8) in 50 X 150-cm-diam petri plates. All root-
explants of these lines grow well under culture conditions (Huettel, un-
publ.).

Nematode inoculation and counts: Both species were extracted from
explants that were ca. 60 days old. The roots were removed from the
agar, cut into small pieces, and aerated in water for 24 hours. The
nematodes were collected in centrifuge tubes and surface sterilized (8).
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Aliquots containing 50—75 nematodes (mixed life stages) were inocu-
lated aseptically onto 4-day-old soybean root explants. Three petri plates
per cultivar were used and the experiment repeated four times with
each trial serving as a replication.

After 5 weeks, roots were removed from the petri plates by heating
them over boiling water for 5 minutes to soften the agar. Fresh root
weights were recorded and the roots were stained immediately in acid
fuschin (1). Nematodes were extracted from the roots (17) and the
number of nematodes (adults and juveniles) and the number of eggs
were recorded.

Data analysis: Nematode counts were log transformed before analysis.
All data were subjected to an analysis of variance and means were sepa-
rated using least significant difference (P = 0.05).

RESULTS

The results of this study indicated that both Radopholus species were
able to reproduce on all fourteen soybeans lines tested. The number of
eggs/g of root and the number of nematodes/g of root extracted after
5 weeks from roots infected with R. citrophilus and R. similis are listed in
Tables 1 and 2, respectively. The black-seeded cultivar, Peking sup-
ported the highest number of eggs and nematodes of all lines for both
nematode species. The other black-seeded line, PI 90763, also had a
high number of both eggs and nematodes for R. citrophilus and high
count of nematodes for R. similis. Lower counts of both eggs and
nematodes were observed for both species on cultivars that generally

Table 1. Number of eggs and nematodes (adults/juveniles) recovered 5 weeks postinfection
from soybean root explant cultures inoculated with 50-75 adults/juveniles of Radopholus
citrophilus.

Cultivar Nematodes/g of root Eggs/g of root
Peking 3 336 5215
PI190763 2138 817
Essex 1970 1811
Dyer 1063 358
Bedford 1059 572
Bragg 811 626
Delmar 701 612
Williams 701 655
Hood 698 222
Lee 582 237
Pickett 500 352
Centennial 368 210
Kent 137 101
Hill 100 60
LSD (0.05) 1654 1954

Data are means of four replications, three petri plates each.
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Table 2. Number of eggs and nematodes (adults/juveniles) recovered 5 weeks postinfection
from soybean root-explant cultures after inoculation with 50-75 adults/juveniles of
Radopholus similis.

Cultivar Nematodes/g of root Eggs/g of root
Peking 1973 3136
Bragg 1462 2 355
PI1 90763 1447 2 343
Pickett 305 416
Centennial 360 389
Lee 197 300
Bedford 172 290
Kent 171 194
Essex 190 193
Hood 167 173
Delmar 167 166
Williasms 119 163
Dyer 101 133
Hill 115 128
LSD (0.05) 1630 947

Data are means of four replications, three petri plates each.

are considered to be very susceptible to other plant-parasitic nematodes
(Tables 1 and 2).

Radopholus citrophilus had, in general, an overall higher reproduction
rate on the soybean cultivars tested when compared to R. similis. The
highest counts on ‘Peking’ were 3 336 and 3 136 for eggs/g of root and
5215 and 1973 nematodes/g of root for R. citrophilus and R. similis,
respectively. The lowest number of eggs/g root and nematodes/g of root
was recovered from ‘Hill’ for R. citrophilus and ‘Dyer’ and ‘Hill’ for R.
similis. The means were 60 and 100, and 101 and 128, respectively.

The response of each cultivar was evaluated using scatterplots of the
number of eggs and nematodes to fresh root weights (Fig. 1,2). Cultivars
that appeared to have a very sensitive reaction were indicated by low
fresh root weight and high nematode counts. This is illustrated by repro-
duction of R. citrophilus on ‘Peking’ (Fig. 1). In other cases, such as ‘Kent’
with R. citrophilus (Fig. 1) and with R. similis (Fig. 2), the number of
nematodes and eggs recovered were moderate in number, but the root
weight was high. This indicated a less sensitive reaction to the nematode
infection. These scatterplots show that in general, most lines are less
sensitive to R. similis (Fig. 2) (indicated by greater root weights and lower
nematode counts) than to R. citrophilus (Fig. 1).

DISCUSSION

Soybeans have been reported to be a host of both R. similis and R.
citrophilus (14,15). In this study, in vitro screening was demonstrated as
a good technique for rapid determination of reproduction capabilities
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Fig. 1. Scatterplots of eggs and nematodes (mixed life stages) per g of fresh root weight
for Radopholus citrophilus (mean of four replications, three plates each).

of Radopholus spp. on soybean lines. Scatterplots may be useful in iden-
tifying lines that are tolerant to R. similis and R. citrophilus. The use of
scatterplots may be valuable also for evaluating other migratory en-
doparasitic nematodes, such as the lesion nematode, Pratylenchus spp.,
when using in vitro screening techniques.

It is interesting to note that the black seeded cultivar, Peking is a
resistant parent line used to confer nematode resistance in soybean to
Heterodera glycines and Rotylenchulus reniformis Linford & Oliveira (18).
Some of the other lines tested are resistant to several species of root-knot
nematode as well as some races of the soybean cyst nematode (5,18).
Some of these lines were very susceptible to both species of Radophlus.
This could present a severe problem if resistant cultivars to both root-
knot and cyst nematodes were introduced into an area which has been
infested previously with either Radopholus species.

In the development of new soybean lines for new areas, such as
subtropical and tropical climates, nematode resistance should be consid-
ered in breeding programs (12). Furthermore, all important nematode
species associated with other crops in the area should be considered as
potential problems for new soybean cultivars.
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Fig. 2. Scatterplots of eggs and nematodes (mixed life stages) per g of fresh root weight
for Radopholus similis (mean of four replications, three plates each).
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