
Table 2. Mean number of heat units accumu-
lated for full bloom for progeny from 18 sour
cherry families in Spring 1989 and 1990.

7Heat unit accumulation calculated by Basker-
villa-Emin (1969) method with a base of 10C.

y(op) = Open-pollinated seedlings.

Open-pollinated progeny from ‘Pitic de
Iasi’, ‘Lubskaya’, and ‘Rheinische Schatten-
morelle’, were the latest-blooming, suggest-
ing that this character is most prevalent in
germplasm from more northern areas. This
conclusion agrees with previous reports of
late-blooming sour cherry cultivars, all of
which originated in the former Soviet Union
(Iezzoni and Hamilton, 1985; Simoviki,
1959-60). The late-blooming character that
may have been contributed by ground cherry
is presumably an important trait in the north-
ern environment.
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Abstract. Muskmelon (Cucumis melo L.) breeding line AC-82-37-2 was identified as
having resistance to alternaria leaf blight caused by Alternaria cucumerina (Ell. and
Ev.) Elliot. An analysis of this resistance with a three-factor scaling test indicated that
both additive and dominance effects were highly significant. The x 2 value indicated
that there were epistatic effects as well. The six-factor scaling test revealed no signif-
icant dominance effect, but the additive and homozygote × heterozygote epistatic
interaction effects were highly significant.

Disease is a major factor limiting the pro-
duction of muskmelons in the southeastern
United States, and alternaria leaf blight caused
by Alternaria cucumerina is one of the most
serious problems. This disease is particularly
severe when periods of high rainfall and hu-
midity occur during the midsummer growing
season (Westcott, 1960). This study was
conducted to determine sources of resistance
to altemaria leaf blight and to determine the
genetic basis for this resistance.

Various muskmelon cultivars, plant intro-
ductions, and germplasm releases reportedly
have resistance to altemaria leaf blight. These
include UF-G508, UF-G509, UF-G510, UF-
G511, and UF-G515 short-internode germ-
plasm releases from the Univ. of Florida
(Halsey, 1980); two plant introductions (PIs)
from India, PI-164364 and PI-164756 (G.
Sowell, personal communication); and the
cultivar Purdue 44 (Ellis and Halliday, 1970;
Westcott, 1960).

There exists evidence for several of A.
cucumerina . Isolates from watermelon, for
example, failed to infect cucumber (Crisan,
1976). Further, isolate QM 8578 is consid-
ered more virulent than QM 8575 (Orellana
and Simmons, 1966). Sowell (1965) re-
ported that QM 7448 is more virulent than
AC-3.

Cultivars, lines, or PIs used in this study
included AC-82-37, AC-82-37-2, PI 164756,
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UF-G511, Hale’s Best, and PMR 6. Cultures
of AC-3 isolate of A. cucumerina were ob-
tained from Claude Thomas (Research Plant
Pathologist, U.S. Dept. of Agriculture-Ag-
riculture Research Service, U.S. Vegetable
Laboratory, Charleston, S.C.) and refriger-
ated at ≈ 5C until inoculum was needed. In-
oculum was increased on potato dextrose agar
medium. Spores were rinsed from culture
dishes and concentrations were adjusted to
15,000 spores/milliliter of water using a he-
macytometer (Tuite, 1969). Spore suspen-
sions were sprayed to runoff on 2-week-old
seedlings that were incubated 48 h at 100%
relative humidity and 25C in darkness.
Screening for resistance to alternaria was
conducted in the greenhouse at 20 to 35C.
Plants were visually rated on a 0 to 5 scale
for disease severity 2 to 3 weeks after re-
moval from the incubation chamber, where
0 = no infection, 1 = 1% to 20% of leaf
area infected, 2 = 21% to 40% infected, 3
= 41% to 60% infected, 4 = 61% to 80%
infected, and 5 = 81% to 100% infected.

Parental lines were screened in the green-
house in Fall 1982 using a completely ran-

Table 1. Disease rating of muskmelon lines in-
oculated with Alternaria cucumerina in green-
house screening.

zDisease index: 0 = 0% infected, 1 = 1% to 20%
of leaf area infected, 2 = 21% to 40%, 3 = 41%
to 60%, 4 = 61% to 80%, 5 = 81% to 100%.
YMeans followed by the same letter are not sig-
nificantly different (P = 0.01) according to Tu-
key’s HSD test.
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Table 2. Generation means and distributions of resistant and susceptible parents and progeny to
alternaria leaf blight.

Table 3. Estimates of gene effects in a three-
parameter model.z

domized design and analyzed using Tukey’s
HSD test. Crosses were made between the
selected resistant breeding line (AC-82-37-
2) and the susceptible cultivar (PMR 6) in
the greenhouse and in the growth chamber.
A single F1 plant was selfed to produce an
F2 generation. Further, other single plants of
the F1 generation were backcrossed to one
plant each of the resistant and susceptible
parents. The F1, F2, and BC generations were
then screened in Fall 1983 under greenhouse
conditions using a completely randomized
design.

The three-factor and six-factor scaling tests
(Mather and Jinks, 1977) were conducted on
data transformed by dividing each datum by
five, computing the arcsin, and multiplying
by 100. The broad-sense and narrow-sense
heritabilities were calculated as VG/VP, and
VA/VP, respectively, where VG is genotypic
variance, VP is phenotypic variance, and VA

is additive variance (Simmonds, 1979).
Breeding line AC-82-37-2 is the open-pol-

linated progeny of AC-82-37 grown in iso-
lation. AC-82-37 is the result of an
interspecific cross between C. melo (PI
140471) and C. metuliferous E. Mey (Nor-
ton, 1969), which was backcrossed to Chil-
ton for five generations and subsequently
grown in isolation. AC-82-37-2 showed higher
resistance than UF-G511, Hale’s Best, or
PMR-6 (Table 1). Lesions were slow to de-
velop and remained small on the leaves of
AC-82-37-2. This characteristic was first
noted in the field in 1982, and based on this
informal observation, this line was included
in greenhouse tests. In contrast, the lesions
on the susceptible PMR 6 tended to coalesce,
blighting entire areas of the leaf and often
resulting in death of the entire plant.

Although the means and distributions of
progeny suggest that much of the variation
can be explained by a simple one- or two-
gene model, these models do not fully de-
scribe the resistant-susceptible interaction
(Table 2). Therefore, three-factor and six-
factor scaling tests were used to describe the
quantitative character of the data (Table 3;
Mather and Jinks, 1977; Ng, 1990). The
scaling tests were conducted with trans-
formed data to prevent nonindependence
(Mather and Jinks, 1977). The transforma-
tion chosen [x = (arcsin(x/5) × 100] as-
sured that the mean, additive, and dominance

Table 4. Estimates of gene effects in a six-parameter model.z

values were significantly different from 0 and
also resulted in the lowest X2 value possible.
The mean, additive, and dominance effects
were highly significant based on the three-
factor scaling test, indicating both an addi-
tive and dominance component to inheri-
tance (Table 3). Since the X2 was also highly
significant, this model was inadequate to
completely describe the interaction, presum-
ably because of an epistatic effect.

The six-factor scaling test confirmed the
additive [d] portion of inheritance, but the
dominance [h] portion was no longer signif-
icant (Table 4). Further, the heterozygote ×
homozygote epistatic interaction was highly
significant. The broad-sense and narrow-sense
heritabilities were calculated as 0.57 and 0.45,
respectively. The high additive component,
coupled with the relatively high heritability
values, indicates that a breeding program re-
lying on pedigree and backcross methods
would result in progress toward breeding re-
sistance to alternaria leaf blight in musk-
melon.
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