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Fla. 7775 and Fla. 7781 are jointless- and
jointed-pedicel, fresh-market tomato
(Lycopersicon esculentum Mill.) breeding
lines, respectively, with resistance to Fusarium
crown and root rot (FCR) incited by Fusarium
oxysporum Schlechtend f. sp. radicus-
lycopersici W.R. Jarvis and Shoemaker. Re-
sistance is conferred by the dominant gene Frl
(Vakalounakis, 1988). No acceptable culti-
vars with FCR resistance are adapted to Florida
conditions. These breeding line releases should
be useful as parents in developing resistant
hybrids and as sources of resistance to develop
other resistant inbreds.

Origin

Seed of Fla. 7781 was increased in the F13

generation after a cross between Fla. 7440 and
Fla. 7464 (Fig. 1). Several generations of
single plant selection were required to obtain
homozygosity for FCR resistance and jointed
pedicels. Fla. 7464 is a globe-shaped, jointed,
crimson (ogc) inbred resistant to FCR and
Fusarium wilt incited by F. o. f. sp. lycopersici
races 1, 2, and 3. The FCR resistance traces
back to Ohio 89-1, the resistant parent of
‘Ohio CR-6’ (Scott and Farley, 1983). The
pedigree of ‘Suncoast’ (Scott et al., 1985b),
Fla. 7228, and Fla. 7181 (Scott and Jones,
1995) were reported earlier. Fla. 7440 is a
jointless-pedicel, crimson breeding line with a
nippled blossom end (n-4) derived from NC
8276 (Gardner, 1992). The line EO1 is related
to EO3, which has been described along with
Fla. 7182 (Scott, 2000). The pedigrees of
‘Hayslip’ and ‘Horizon’ have been described
(Augustine et al., 1981; Scott et al., 1985a).

One of the parents of Fla. 7775 was an F6

that diverged from Fla. 7781 in the F5 genera-
tion (Fig. 1). It was crossed with Fla. 7647B, a

green (ug). Fruit have good firmness. In Spring
1998, Fla. 7781 was firmer than ‘Agriset 761’
and comparable with ‘Sanibel’ (Table 1). Blos-
som scars are irregular and generally smooth
but the scars can become rough under cool
conditions. To obtain hybrids with adequate
smoothness, we suggest that crosses be made
with nipple blossom scar types. Fla. 7781 has
midseason maturity. This was reflected in
Spring 1998, where the early yield was signifi-
cantly less than that of ‘Equinox’, comparable
with that of ‘Agriset 761’, and significantly
higher than that of ‘Sanibel’ (Table 1). Total
yield was significantly less than for ‘Equinox’
but comparable with that of ‘Agriset 761’ and
‘Sanibel’. Several hybrids with Fla. 7781 as a
parent have performed well and produced large
fruit in Florida yield trials (data not shown).
Hybrids with adequate fruit size should be
possible with many of the parents available to
tomato breeders. External fruit color is accept-
able. In Spring 1998, the external L score was
significantly less than those of the other culti-
gens, indicating a darker value (Table 1). The
a score, indicative of red pigment, was less
than that of Fla. 7775 but the same as that of the

jointless, crimson breeding line whose par-
ents, Fla. 7182 and Fla. 7340, were previously
described (Scott, 2000).

Description

Fla. 7781. Fla. 7781 has a medium-tall,
determinate (sp) vine with good fruit cover.
Pedicels are jointed and shoulder color is light

Fig. 1. Pedigree of Fla. 7775 and Fla. 7781.
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other cultigens tested. The b score, indicative
of yellow pigment, was similar to that of Fla.
7324 and Fla. 7775, but less than that of the
other cultigens. Internal color is deep red, in
part due to the action of the ogc gene, which
intensifies red pigment. This was reflected in
the relatively high a score in Spring 1998
(Table 1). Fla. 7781 had a lower b score than
did the other cultigens, indicating less yellow,
and a lower internal L score than did some
cultigens, indicating a darker value compared
with some cultigens. On a scale of 1 to 5 where
1 = poor, 3 = acceptable, and 5 = excellent, the
flavor of Fla. 7781 over several seasons was
rated a 3 by the senior author and a technician.

Fla. 7775. Fla. 7775 has a medium-sized
(sp) vine with fair fruit cover. Foliage tends to
be less dense than that of Fla. 7781 and many
other cultivars grown in Florida. For commer-
cial hybrids, crossing with lines possessing
vigorous vines would be advisable. Pedicels
are jointless (j-2), fruit shoulders are light
green (ug), and fruit are very firm. In Spring
1998, fruit of Fla. 7775 were significantly
firmer than that of all the other cultigens evalu-
ated (Table 1). Blossom scars are stellate and
have been smooth under a wide range of con-
ditions. This was reflected in the relatively low
cull percentage in the Spring 1998 trial. Fla.
7775 is of midseason maturity and was com-
parable in early yield with ‘Agriset 761’ and
earlier than ‘Sanibel’ in the Spring 1998 trial
(Table 1). Yield has been good in the spring,
but not in the fall (data not shown) in Bradenton,
which is typical of most jointless cultigens. In
Spring 1998, Fla. 7775 had total yields compa-
rable with all cultigens tested except Fla. 7771,
which yielded more, and Fla. 7324, which
yielded less. Fla. 7324 is the heat-tolerant
parent of ‘Equinox’. Fruit size (weight) has
been medium-large; in Spring 1998, Fla. 7775
fruits were smaller than ‘Sanibel’, larger than
Fla. 7324, and similar to fruits of other culti-
gens evaluated (Table 1). Fruit ripen well and
have good external color. In Spring 1998, Fla.
7775 had the highest score for red (a) color of
all cultigens tested. Internal color is very good,
largely because the ogc gene conferring a deeper

Table 1. Marketable yield, fruit firmness, and fruit color of tomato cultigens grown at Bradenton, Fla., in Spring 1998.

Marketable yieldz Fruit Firmnessy  Fruit colorx

(kg/plant) size Culls (mm External  Internal
Cultigen Early Total (g/fruit) (%) deformation) L a b L a b
Fla. 7771 2.48 bw 7.90 a 164 ab 14.5 c 5.3 bc 47.1 a 19.5 b 42.3 a 51.6 ab 18.3 c 31.1 a
Equinox 3.47 a 7.45 ab 165 ab 16.1 bc --- --- --- --- --- --- ---
Fla. 7775 1.65 cd 6.84 bc 155 b 15.4 bc 3.5 d 44.7 bc 24.8 a 38.1 bc 48.2 cd 22.2 a 28.3 b
Agriset 761 1.40 d 6.31 cd 159 ab 25.9 ab 5.7 ab 45.3 ab 19.2 b 38.8 b 53.8 a 14.8 d 28.6 b
Sanibel 0.59 e 6.19 cd 179 a 23.5 a–c 4.9 c 45.8 ab 20.8 b 39.8 ab 48.9 b-d 19.5 bc 30.7 a
Fla. 7781 1.85 b–d 5.93 cd 160 ab 28.3 a 4.6 c 43.4 c 20.6 b 35.7 c 46.0 d 22.0 ab 24.1 c
Fla. 7324 3.91 a 5.72 d 128 c 21.1 a–c 6.0 a 45.6 ab 19.6 b 37.5 bc 50.0 bc 18.7 c 32.4 a
zFruit at breaker stage or beyond were harvested three times at weekly intervals; early harvest was from the first harvest. A completely randomized block design
was used, with three blocks and 10 plants per plot.
yMeasured for 5 s with a pressure tester with a 1-kg weight and a 1.5-cm contact plate. The contact plate was placed over locules on 10 fruit per cultigen per block
(3). Lower values indicate firmer fruit.
xDetermined with a Minolta CR-300 Chroma Meter (Minolta Camera Co., Osaka, Japan). External color taken in equatorial plane of fruit; internal color of each
fruit was an average of readings from three locations: pericarp, placenta, and locule. There were 10 fruit per cultigen per block.
wMean separation within columns by Duncan’s multiple range test at P ≤ 0.05.

Table 2. Response of tomato genotypes to inoculation with Fusarium oxysporum f. sp. radicus-lycopersici
(107 spores/mL) at the cotyledon stage (22 °C day/18 °C night) and tomato mosaic virus strain 2.

Fusarium crown rot inoculation Tomato mosaic virus inoculation
Total Healthy Diseased Total Healthy Diseased

Genotypez plants (no.) plants (%) plants (%) plants (no.) plants (%) plants (%)
Fla. 7781 94 96 4 73 14 86
Fla. 7775 119 100 0 118 99 1
Ohio 89-1 164 98 2 18 100 0
Fla. 7547 157 13 87 32 3 97
Fla. 7060 --- --- --- 18 0 100
zOhio 89-1 (Fr1, Tm2) was the resistant control for both diseases, Fla. 7547 (Fr1+, Tm2+) was a susceptible
control for both diseases, and Fla. 7060 (Tm2+ ) was a susceptible control for tomato mosaic virus.

red a score (Table 1). The yellow component
(b) was intermediate among the cultigens tested
in Spring 1998. Flavor on the scale mentioned
previously would be a 3 but is quite mild.

Disease resistance. Fla. 7775 and Fla. 7781
contain the Frl  gene (Vakalounakis, 1988),
conferring resistance to FCR (Table 2). They
are also resistant to races 1 and 2 of Fusarium
wilt caused by Fusarium oxysporum
Schlechtend f. sp. lycopersici (Sacc.) Snyder
& Hansen (I, I-2), Verticillium wilt race 1
caused by Verticillium dahliae Kleb. (Ve), and
gray leafspot caused by Stemphyllium solani
Weber (Sm). Fla. 7775 also has the Tm2 gene
conferring resistance to tomato mosaic virus
races 0, 1, and 2, which was derived from Ohio
89-1 (Scott and Farley, 1983), but Fla. 7781
lost the Tm2 gene and is susceptible (Table 2).
The sequence characterized amplified region
(SCAR) OPB 12 that is closely linked to the
Tm-2 locus (Motoyoshi et al., 1996) was present
in Fla. 7775 but not in Fla. 7781, confirming
the results in Table 2. They are both tolerant of
all fruit disorders although some minor zipper-
ing, spider track, and cuticle cracking have
occurred in Fla. 7775, and some radial burst-
ing and cuticle cracking have occurred in Fla.
7781. Both have had a minor amount of blos-
som-end rot.

Availability

Fla. 7775 and Fla. 7781 are inbred breed-
ing line releases. Seed is distributed through
the Florida Foundation Seed Producers, P.O.

Box 309, Greenwood, FL 32443. Small
samples for research purposes are available
from the senior author.
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