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The effect of high soil temperature on
resistance of tomato (Lycopersicon esculen-
tum Mill.) to Meloidogyne spp. has been
reported by several authors (3,4,5). How-
ever, the susceptibility of tomato grown at
high soil temperatures to different races of
M. incognita (Kofoid and White) Chitwood
has not been reported. This matter must
be considered an important factor in a
tomato screening program for resistance to
root-knot nematodes. Although there are
four widespread races of M. incognita
around the world (9), only two races were
examined in this investigation.

Nine tomato genotypes were inoculated
with either race | or race 4 of M. incognita.
The L. esculentum genotypes were ‘Flora-
dade’ (susceptible to M. incognita) and
‘Nematex-22,” ‘Patriot,” ‘Piersol,” ‘74T2,” and
the F, of Floradade X Nematex-22 (resist-
ant to M. incognita); the L. peruvianum
var. dentatum Dun. accessions were PI-
129149-2(sib)-5-16 X 43, P1-129149-2(sib)-5-4,
and PI 266376 (resistant to M. incognita).

Two races of M. incognita, each identi-
fied by host differential responses (6,7,8,9),
were used as sources of inoculum. Race 1
was originally collected from tobacco (Nico-
tiana tabacum L.) in Gilchrist County,
Florida, and race 4 was collected from
tomato in Manatee County, Florida. Both
populations were maintained on Floradade
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tomato in the greenhouse prior to their use
in this investigation.

The experiment was carried out in a
greenhouse with air temperatures ranging
from 19 to 30 C. Plastic pots (12 cm in
diameter and 16.5 cm deep), each contain-
ing ten 12-day-old seedlings of each geno-
type in autoclaved sandy soil, were placed
in a water tank in which the temperature
was maintained at 32.5 4 0.5 C. Twelve
days later the seedlings were inoculated
with 200 eggs and infective juveniles per
plant (1). Twenty-eight days after inocu-
lation the plants were removed, the roots
washed, and the number of egg masses per
plant counted. The data obtained were
statistically analyzed using the ANOVA
procedure.

Comparative reproduction of races 1
and 4 of M. incognita on each tomato geno-
type are shown in Table 1. After 28 days,
the numbers of egg masses produced by
race 1 and race 4 were not significantly
different on the susceptible cultivar Flora-
dade. Also, no differences were observed
between the races on L. peruvianum var.
dentatum PI  129149-2(sib)-54 and PI
266376. The number of egg masses on their
roots ranged from 23.7 to 29.7. This indi-
cated some degree of resistance compared
to the susceptible cultivar Floradade, ac-
cording 1o the concept of host efficiency
(2). The susceptibility of these tomato ac-
cessions to nematode infection with race
I and race 4 could be considered similar.
However, the number of egg masses pro-
duced by race 4 on all other genotypes (i.e.,
Nematex-22, Floradade X Nematex-22 (F),
Patriot, Piersol, 74712, and PI 129149-2(sib)-
5-16X43) was significantly higher than that
produced by race 1.

The finding that race 4 reproduced at
a greater rate than race 1 in six out of eight
more resistant genotypes helps to explain
contradictory responses obtained from field
experiments designed to evaluate tomato
genotypes for resistance to M. incognita in
different areas of Florida. These responses



Table 1. The number of egg masses produced
by two races of Meloidogyne incognita on each
of nine tomato genotypes inoculated with 200 eggs
and infective juveniles per plant and maintained
at 32.5 C for 28 days. Mcan of 10 replicates.

Egg masses/plant*

Genotype Race 1 Race 4
Lycopersicon esculentum
Floradade 108.2a 102.5a
Nematex-22 16.0¢ 54.2b
Floradade X
Nematex-22(F ) 41.0b 53.7b
Patriot 19.8de 46.2b
Piersol 32.0bc 60.5b
74T2 27.9cd 47.0b
Lycopersicon peruvianum var. dentatum
129149-2(sib)-5-16X 43 6.9f 14.9¢
129149-2(sib)-5-4 24.9cd 25.0cd
266376 23.7¢cde 29.7¢

*Means followed by the same letter within each
race are not significantly different and underlined
means within each tomato genotype and are not
significantly different by Duncan’s multiple-range
test (P < 0.05).

have been observed to vary considerably
with the testing location.

The differential reproduction of the
two races of M. incognita among the nine
genotypes are also shown in Table 1. The
L. peruvianum accessions demonstrated a
higher level of resistance to race 4 than
did the L. esculentum cultivars. PT 129149-
2(sib)-5-16%43 had the lowest number of
egg masses among the nine tomato geno-
types when inoculated with race 1 or race
4 of M. incognita, and one plant of this
selection showed no egg masses when inocu-
lated with race 1. These results may be ex-
plained in part by the fact that this L. peru-
vianum selection had been selected previ-
ously for resistance to race 4 at the Agri-
cultural Research and Education Center
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at Bradenton, Florida, and for resistance
to race 1 at Gainesville, Florida. The
phenotypic variation exhibited between
and among these accessions may indicate
that residual genetic variation is still avail-
able for selection of lines with higher re-
sistance against both races at high tempera-
ture.

These results suggest that making a
survey of races within the Meloidogyne
species found in tomato growing areas
would be helpful in breeding for resistance
under high temperature conditions.

LITERATURE CITED

1. Araujo, M. T. 1979. Resistance under high
temperature to root-knot nematodes (Meloidogyne
spp.) in tomato (Lycopersicon spp.). Ph.D. Disser-
tation. University of Florida.

2. Cook, R. 1974. Nature and inheritance of
nematode resistance in cereals. J. Nematol. 6:165-
174.

3. Dropkin, V. H. 1969. The necrotic reaction
of tomatoes and other hosts resistant to Meloi-
dogyne: Reversal by temperature. Phyiopathology
59: 1632-1637.

4. Holtzman, 0. V. 1965. Effcct of soil tempera-
ture on resistance of tomato to root-knot nematode
(Meloidogyne incognita). Phytopathology 55:990-992

5. Laterrot, H., and P. Pecaut. 1965. Effect of
high temperature on the resistance to the variety
Anahu to Meloidogyne incognita. Tomato Genetics
Cooperative Report 15:38-39.

6. Lopez, Roger, and D. W. Dickson. 1977.
Morfometria y respuesta de hospedantes diferen-
ciales a tres poblaciones de Meloidogyne incognita
y una de M. javanica. Agron. Costar. 1:119-127.

7. Sasser, J. N., and M. F. Kirby. 1979. Crop
cultivars resistant to root-knot nematode, Meloi-
dogyne species—with information on seed sources.
International Meloidogyne Project, North Carolina
State University Graphics, Raleigh, NC 27607.

8. Sasser, J. N., and . C. Triantaphyllou. 1977.
Identification of Meloidogyne species and races. J.
Nematol. 9:283 (Abstr.).

9. Taylor, A. L., and J. N. Sasser. 1978. Biology,
identification and control of root-knot nematodes
(Meloidogyne species). International Meloidogyne
Project. North Carolina State University Graphics,
Raleigh, NC 27607,



	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

