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Field Reactions of Strawberry Cultivars and Selections
to Anthracnose Fruit Rot, Leather Rot and
Gray Mold in Arkansas

BreNDA OLCOTT-REID AND JAMES N. MOORE!

Abstract

Three strawberry field trials, conducted for
two years each, revealed differing levels of
field “susceptibility to three fruit rots among
cultivars and selections. ‘Earliglow’ consistently
displayed among the lowest levels of anthrac-
nose fruit rot (incited by Colletotrichum gloeo-
sporioides (Penz.) Penz. & Sacc.) and gray
mold (caused by Botrytis cinerea Pers.:Fr.), and
moderate to low levels of leather rot (incited by
Phytophthora cactorum (Leb. & Cohn) Schrot.),
in all three trials over both years. ‘Vantage’
exhibited low levels of all three rots during two
seasons in one trial, and NC4052 and USB301
appear promising as rot-resistant selections after
one season’s data in one trial. ‘Guardian’ and
‘Cardinal’ proved susceptible or very susceptible
to all three rots; ‘Allstar’ demonstrated high
susceptibility to leather rot and gray mold,
‘Lateglow’ was very susceptible to anthracnose
and gray mold, and ‘Badgerglo’ exhibited h_}gh
susceptibility to anthracnose. ‘Fairfax’ and “Tri-
star’ appeared resistant to gray mold during
seasons with low gray mold pressure but fully
susceptible during seasons with high gray mold

ressure, and exhibited moderate levels of an-
ﬁn‘acnose and leather rot. ‘Chandler’ exhibited
less of all rots than the other California cultivars,
‘Fern, ‘OsoGrande, ‘Pajaro’ and ‘Yolo, which
were very susceptible to anthracnose and leather
rot and moderately susceptible to gray mold.

Introduction

Several fruit-rotting fungi attack
strawberries, often causing severe pre-
and postharvest losses. Chemical con-
trol of fungal rots often proves ineffec-
tive, may pose human health risks,
and has induced development of fun-

icide-resistant strains of several straw-

erry pathogens (8, 15). Variation exists
within cultivated strawberry germ-
plasm for reactions to several fruit
rots, although field rot ratings are
highly influenced by environmental
conditions including region, weather,
and season (3, 5, 9). Field trials over
several years could enable selection of
cultivars and breeding lines with great-
er rot resistance within a region, and
commercial and breeding use of these

enotypes could minimize losses and
the need for fungicides.

Three strawberry fruit rots are prev-
alent in Arkansas and much of the
eastern United States: anthracnose,
leather rot and gray mold. Several
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Colletotrichum species may cause an-
thracnose (11), but only C. gloeospori-
oides (Penz.) Penz. & Sacc was iso-
lated from anthracnose-infected fruit
collected from University of Arkansas
fields. Phytophthora cactorum (Leb.
& Cohn) Schrot., a common soil in-
habitant, incites leather rot, while Bo-
trytis cinerea Pers.:Fr. causes gray mold
(I1). Warm, wet weather favors an-
thracnose development, cooler wet
weather encourages %ray mold, and
soils that remain wet for several days
favor leather rot development (11).

Strawberry cultivars have been test-
ed most often for reaction to gray
mold, the most common fruit rot
worldwide. Most trials measured post-
harvest rot occurrence (2, 3, 4, 6, 13),
which is often poorly correlated to
preharvest resistance to gray mold (1,
5, 9, 16). ‘Earliglow, from the U.S.
Dept. of Agriculture %USDA) breeding
program in Beltsville, Md., demon-
strated good pre- and postharvest re-
sistance to gray mold in Maryland
(13). A Russian gray mold trial revealed
preharvest (but not postharvest) resis-
tance in ‘Troubador’ from Scotland,
and postharvest (but not preharvest)
resistance in ‘Badgerglo’ from Wiscon-
sin (16). ‘Holiday, a very firm-fruited
New York cultivar, exhibited preharvest
(but not postharvest) gray mold resis-
tance in Russian trials (16) and post-
harvest resistance in Maryland trials
(13). ‘Cardinal; a firm-fruited Univer-
sity of Arkansas cultivar, displayed
%eneral postharvest rot resistance in

klahoma trials (Ben Bruton, personal
communication). ‘Allstar’ ‘Fairfax; Late-
glow’ and “Tristar, all USDA cultivars,
exhibited intermediate gray mold re-
action in Maryland (Gene Galletta,

ersonal communication), where
Guardian’ and ‘Sunrise’ proved very
?ilgt):eptible to postharvest gray mold

Maryland field observations sug-

gested that ‘Robinson, ‘Shuksan,” and

MdUS 3575 I:{_:J(-)ssessed moderate resis-
tance to anthracnose fruit rot caused

by a Colletotrichum (=Gloeosporium)
species later identified as C. gloeo-
sporioides (10, 12). When harvested
fruit were wound-inoculated and
placed in plastic boxes at 25 C, how-
ever, all cultivars tested—including
‘Earliglow, ‘Fairfax’ and ‘Guardian’—
became 100% infected within 3 days
(10). Fruit of 26 genotypes, inoculated
with C. acutatum Simmonds in a Cali-
fornia postharvest test for susceptibility
to anthracnose fruit rot, displayed sig-
nificant differences in lesion diameter
after 7 days, but fruit of all cultivars—
including ‘Chandler, ‘Fern’ and
‘Pajaro’—were susceptible (18). All
cultivars appeared equally susceptible
to leather rot, based on field symptoms
and percentage of infected truit, in a
survey of commercial strawberry fields
in Ohio (7, 14).

These studies were initiated to com-
pare various strawberry cultivars and
selections for reactions to anthracnose
fruit rot, leather rot and gray mold in
northwest Arkansas over several sea-
sons, in several fields with varyin
amounts of disease pressure from eac
pathogen.

Materials and Methods

Three strawberry fields were estab-
lished on Taloka silt loam soil at the
University of Arkansas Experimental
Farm in Fayetteville, and harvested
for two years. Each field was spray-
inoculated several times each season
with B. cinerea conidial suspensions 33
to 5 x 10° conidia/ml), to provide
sufficient and uniform gray moIl)d pres-
sure. A B. cinerea isolate was collected
from the University Farm, stored in a
cryofreezer until needed, and increased
on pea agar medium. Each liter-of this
medium contained 20 g gelidium agar,
the liquid from two cans of no-salt
canned peas, and distilled water, with
0.1 mg/liter streptomycin added after
autoclaving. Inoculum was prepared
from 7- to 21-day-old cultures of the
pathogen, and inoculum density was
determined with a hemocytometer.
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Table 1. Incidence of three fruit rots and total rot at harvest of nine strawberry
cultivars in Study 1, harvested three times per week, from 1 May to 31 May,

19917
Percent of fruit with rots at harvest

Anthracnose Leather Gray Total
Cultivar fruit rot rot mold rot
Yolo 278a 8.6 be 0.1 e 36.5 a
Fern 171 b 142 a 1.0 cod 32.2a
Guardian 11.0 be 13.1ab 1.1 be 252 b
Lateglow 145 b 55 cd 08 «cd 20.8 bce
Allstar 58 «cd 11.5 ab 1.9a 193 bc
Cardinal 108 bc 34 cd 1.7 ab 157 cod
Tristar 39 «cd 56 cd 0.7 cd 103 de
Sunrise 49 cod 25 d 03 de 7.6 e
Earliglow 16 d 19 d 04 de 3.9 e

Each percentage listed is a mean of percentages from eight plots, with a mean of 847 fruit per plot. Means within each column
& 7=00

followed by

Inoculum was applied to runoff on all
plots using a backpack sprayer with a
microjet nozzel, on cloudy, humid days
or in the evening,.

Abundant anthracnose fruit rot and
leather rot occurred naturally and fairly
uniformly in each field, as indicated
by block means for incidence of each
disease. After leather rot &ressure ap-
peared excessive during 1991 harvests,
metalaxyl (Ridomil™) fungicide was
apglied to all fields in September 1991
and 1992 to suppress that disease only.
This fungicide acts only against Oomy-
cetes such as Phytopht;;om, not against
Ascomycetes such as Botrytis or Col-
letotrichum.

No other fungicide or insecticide
sprays were applied, but metaldehyde

ferent letters differ significantly according to Duncan’s multiple range test,

slug-bait pellets were scattered around
plants (5g/m2) early in each harvest
season to control slugs. Napropamide
(Devrinol™) and sethoxydim (Poast™
herbicides were applied as neede

during summers, as was sprinkler irri-
gation for low soil moisture. Commer-
cial 10-10-10 (N-P,Os-K,0) fertilizer
was applied at recommended rates
}56 kg/%a actual nitrogen) to each
ield each July, except that the Study 3
field was fertilized instead in March
1992 at 17.6 k%/ha actual nitrogen,
because it was planted in late summer.
Plants were mulched with straw for
winter protection in late December,
and the mulch was removed and placed
around plants in mid-March of each
year. Fields were renovated after the

" Table 2. Incidence of three fruit rots and total rot at harvest of seven
strawberryz cultivars in Study 1, harvested twice per week, from 1 May to 29

May, 1992!
Percent of fruit with rots at harvest

Anthracnose Leather Gray Total
Cultivar it rot rot mold rot
Guardian 232 b 229 a 92a 553 a
Lateglow 338a 10.7 be 7.0 abe 515a
Allstar 88 «cd 139 b 8.6 ab 313 b
Sunrise 173 be 8.6 bc 5.1 bed 310 b
Tristar 150 bed 10.0 be 34 d 283 b
Cardinal 145 bed 72 ¢ 5.6 bed 273 b
Earliglow 71 d 123 be 38 «cd 232 b

*Each percentase listed is a mean of percen
followed by ditferent letters differ significan

ta&&s from eight plots, with a mean of 311 fruit lPer plot. Means within each column
ly according to Duncan’s multiple range test, P = 0.05.
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first harvest season by mowing off old
leaves and narrowing rows to 0.25 m
with a rotary cultivator, then allowing
plants to runner within the 0.6-m wide
Tows.

Study 1, planted in 1990, was the
only field fumigated with methyl bro-
mide before planting to control weeds
and soil-borne diseases such as verticil-
lium wilt. This was also the only field
that received sprinkler irrigation for
frost protection during bloom, due to
its proximity to a yield evaluation trial
of strawberry advanced selections. This
study included eight replicated blocks
of nine strawberry cultivars chosen to
provide various levels of susceptibility
to fruit rots as cited above: ‘Allstar
‘Cardinal; ‘Earliglow; ‘Guardian; ‘Late-
glow; ‘Sunrise, “Tristar, ‘Fern’ and ‘Yolo’
The last two are day-neutral University
of California cultivars and were pre-
sumed to possess high fruit rot sus-
ceptibility gue to low disease pressure
for fruit rots where these cultivars
were developed. The randomized block
design contained 72 matted-row plots,
each 3.0 m x 0.6 m long and slightly
raised about 10 cm, and each originally
planted with five plants which filled
the plot with runner plants. Guard

rows, one of ‘Cardinal’ and one of
‘Allstar, were planted along outside
rows of the fief)d. The two California
cultivars, ‘Fern’ and ‘Yolo, died out
after a sudden freeze in late October
1991, so the 1992 trial contained only
the remaining seven cultivars.

Plots were harvested three times
per week, the most common harvest
interval for commercial strawberries,
over 13 harvest dates in 1991, from 1
May to 31 May. All fully red fruit were
harvested on each date. All fruit with
visible signs or symptoms of gray mold,
leather rot, or anthracnose were count-
ed for each plot during each harvest.
Early in the season, each fruit rot
pathogen was positively identified by
observing thin cross-sections of lesions
under a light microscope, and keying
the fruiting structures and spores to
genus and species. Diagnostic signs
and symptoms used to identify each
disease in the field included the fuzzy,
gray “mold” (conidiophore growth)
of gray mold; the discrete, sunken
lesions with orange-brown spore masses
of anthracnose; and the tough, dis-
colored (lilac to maroon to brown)
mass of decay and distinctive odor of
leather rot. Almost all rotten fruit ex-

Table 3. Incidence of three fruit rots and total rot at harvest of 12 strawberry
clones in Study 2, harvested twice per week, from 4 May to 26 May, 1992

Percent of fruit with rots at harvest

Anthracnose Leather Gray Total
Clone fruit rot rot mold rot
Aberdeen 28 cod MU.7a 45 bc 420a
A7313 32 cd 27.2 ab 8.5 ab 389a
A7531 9.3 ab 23.8 abc 2.2 be 35.4a
Fairfax 45 bed 16.3 bed 121 a 32.9 ab
Guardian 6.6 abc 21.3 abe 4.1 be 31.9 ab
AT7556 30 cd 23.4 abc 5.0 be 314 ab
AT7580 93 ab 18.5 a-d 3.1 be 30.9 ab
Cardinal 44 bed 18.1 ad 26 bc 25.2 abe
ABT2A4 11.1a 11.8 bed 18 ¢ 24.8 abe
Earliglow 19 cod 16.1 bed 32 be 21.2 abe
AT614 14 cd 89 cd 20 be 123 be
Vantage 0 d 40 d 0 c 40 ¢

"Each percentage listed is a mean of pe&centag& from four plots, with a mean of 105 fruit per plot. Means separation within columns

by Duncan’s multiple range test, P = 0.05.
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Table 4. Incidence of three fruit rots and total rot at harvest of 26 strawberry
clones in Study 2, harvested once per week, from 21 May to 11 June 1993.

Percent of fruit with rots at harvest

Anthracnose Leather Gray Total
Clone fruit rot rot mold rot
AT7531 38.4 ab 11.6 ab 18 cod 518 a
OsoGrande 32.8 abc 13.6 ab 25 cd 48.9 ab
Pajaro 334 abc 9.9 ab 3.3 bed 46.5 abc
Badgerglo 403 a 6.1 ab 0 d 46.3 abc
USB312 20.8 b-f 189a 6.5 ab 46.1 abc
Guardian 314 abc 6.5 ab 3.0 bed 40.9 a-d
Cardinal 23.7 a-e 12.6 ab 16 cd 38.0 a-e
A6742 31.0 a-d 29 b 13 cd 35.1 a-e
Allstar 21.1 b-f 11.6 ab 15 cod 3H4.2af
AT7614 163 c-g 12.5 ab 3.8 bed 32.5 a-f
USB310 16.7 c-g 119 ab 39 bed 32.5 a-f
AT580 172 c-g 10.8 ab 07 cd 28.6 b-g
AT313 10.2 efg 8.5 ab 81a 26.8 c-h
Chandler 19.7 cf 6.6 ab 0 d 26.3 c-h
USB298 174 cg 44 b 04 cd 22.1 d-h
AT556 6.6 efg 134 ab 18 «cod 21.8 d-h
Fairfax 11.0 efg 10.5 ab 01 cd 21.5 d-h
USB303 64 efg 11.0 ab 3.0 bed 20.4 d-h
Holiday 130 d-g 37 b 17 «od 18.4 e-h
Sanrise 113 eg 41 b 26 cd 18.0 e-h
Aberdeen 72eg 99 b 09 cd 18.0 e-h
USB320 12.1 efg 17 b 0 d 13.8 fgh
Vantage 6.1 efg 44 b 0.6 «cd 11.1 gh
NC4052 5.2 efg 37 b 09 cd 9.9 gh
USB301 0 g 46 b 27 cd 73h
Earliglow 33 fg 29 b 09 cd 70h

*Each percentage listed is a mean of percentages from four plots, with a mean of 187 fruit per plot. Mean separation within columns

by Duncan’s multiple range test, P = 0.05.

hibited only one of the three diseases,
but the rare berry that displayed two
of the diseases was counted for both.
All fruit from each plot that appeared
uninfected were wezisghed on each har-
vest date, as was a 25-berry sample of
sound fruit from each pYot. Durin
data analysis, the total weight of soun
fruit was divided by the 25-berry
weight and multiplied by 25 to estimate
the number of sound fruit. Subsamples
of six sound berries per plot (a total of
48 berries per cultivar) were also placed
in closed plastic boxes on moist paper
towels on three harvest dates (6 May,
13 May, and 21 May 1991) to determine
incidence of postharvest rot. All fruit
in plastic boxes rotted within three
days at room temperature (25 C),

mainly from leather rot, anthracnose
or Rhizopus rot. Since this postharvest
test did not distinguish rot susceptibility
among cultivars while the harvest test
did, the postharvest test was not re-
peated in 1992 or for the other field
trials. The harvest interval was extend-
ed in 1992 by harvesting twice per
week on eight dates from 1 May to 29
May, to increase amounts of rots seen
in the field. The mean number of total
fruit per plot was 647 in 1991 and 311
in 1992, with 1992 yields reduced by
the Oct. 1991 freeze.

Study 2, planted in 1991, contained
four randomized-block replications of
26 strawberry breeding selections and
cultivars, with one guard row of ‘Car-
dinal’ and one of ‘Earliglow’ planted
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along outside rows of the field. Each
matted-row plot was 1.8 m x 0.6 m
long, slightly raised about 10 cm, and
originally planted with three plants
which fi]Ke(F the plot with runner plants.
Genotypes included six promising Uni-
versity of Arkansas selections with un-
known rot susceptibility (designated
by selection numbers preceded Uy A);
six promising selections from the USDA
strawberry breeding program for Bo-
trytis resistance at Beltsville, MD (des-
ignated by selection numbers preceded
by USB); NC 4052, an apparently rot-
resistant selection from North Carolina;
three commercial cultivars from Cali-
fornia: ‘Chandler, ‘Pajaro, and ‘Oso
Grande’; and the cultivars ‘Aberdeen,
‘Allstar; ‘Badgerglo; ‘Cardinal, ‘Earli-

low, ‘Fairfax, ‘Guardian; ‘Holiday,
Sunrise, and ‘Vantage!

Many of the selections were received
late in the 1991 season and did not
bear sufficient fruit until the 1993 sea-
son. Sound fruit and those with gray
mold, leather rot, and anthracnose were
counted for each plot during seven
twice-weekly harvests of all fully-red
fruit from 4 May to 26 May 1992, and
four once-weekly harvests from 21
May to 11 June 1993 (an unusually late
season). The mean number of total
fruit per plot was 105 in 1992 and 187
in 1993.

Study 3, planted in 1991, contained
progeny of crosses between seven par-
ent cultivars, along with the parents,

9

in four randomized blocks in a 0.4-ha
field. The field was cross-cultivated to
keep individual plots separate, and
eacﬁ) plant was allowed to runner with-
ina 0.6 m x 0.6 m square plot that was
slightly raised about 10 cm. Eight plants
of each parent cultivar— Allstar]
‘Cardinal; ‘Earliglow, ‘Fairfax, ‘Fern,
‘Guardian, and “Tristar’ —were planted
in each of the four randomized blocks,
and data from these parent cultivars
were analyzed separately for this re-
port, to provide further information
about the reactions of these cultivars
to these three fruit rot diseases. Sound
fruit and those with gray mold, leather
rot, and anthracnose were counted for
each plot during four once-weekly
harvests of all fully-red fruit each year,
from 5 May to 27 May 1992, and from
19 May to 8 June 1993. The mean
number of total fruit per plot was 35
in 1992 and 62 in 1993.

Percentages of fruit with each disease
and with total rots were calculated for
all plots in all studies. Data from each
stugy for each year were subjected to
analysis of variance, and means were
separated by Duncan’s multiple range
test, using the Statistical Analysis Sys-
tem (SAS) general linear model pro-
cedure (17). Arcsine transformations,
commonly used for percentage data,
were computed for percentages of
each rot, but analyses of variance and
mean separations using transformed
data yielded the same results as those

Table 5. Incidence of three fruit rots and total rot at harvest of seven
strawberry cultivars in Study 3, harvested once per week, from 5 May to 27

May 1992.
Percent of fruit with rots at harvest

Anthracnose Leather Gray Total
Cultivar it rot rot mold rot
Fairfax 82 ¢ 20.3 a 34.2a 62.7 a
Guardian 14.1 be 196 a 272 a 609 a
Cardinal 21.8 a 44 ¢ 322a 58.4 a
Allstar 90 ¢ 183 ab 30.3 a 576a
Tristar 169 ab 9.9 be 300a 56.8 a
Fern 122 be 17.0 ab 112 b 404 b
Earliglow 75 ¢ 78 ¢ 142 b 29.5 b

*Each percentage listed is a mean of percentagegs from 18 to 28 plots, with a mean of 35 fruit per plot. Mean separation within

columns by Duncan’s multiple range test, P =
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using untransformed percentages. Only
the untransformed percentages are
reported.

Environmental and within-clone cor-
relation coefficients (r values) between
field expression of pairs of individual
fruit rot diseases, and between each
disease and total fruit rots, were calcu-
lated for each study and season using
the SAS nested procedure (17). Envi-
ronmental variation, which includes
random error, designates the variation
not accounted for by clone, block or
clone x block in the large Study 3, and
the variation not accounted for by
clone in the smaller Studies 1 and 2,
where variation due to blocks was not
significant. The nested procedure also
revealed the percent of total variation
due to genotypes for each fruit rot in
each study ang year.

P _sults and Discussion

Only low levels of gray mold oc-
curred in 1991 in Study 1, but losses to
anthracnose and leather rot reached
fairly high levels (Table 1). ‘Yolo’
proved very susceptible to anthracnose,
Fern’ and ‘Lateglow’ were susceptible,
and ‘Guardian’ and ‘Cardinal’ were
moderately susceptible, while the other
four cultivars exhibited less anthrac-
nose. ‘Fern, ‘Guardian, ‘Allstar, and
“Yolo’ displayed the most leather rot.
‘Earliglow’ had the lowest levels of
both anthracnose and leather rot and
the lowest total rot, followed by ‘Sun-
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rise’ and ‘Tristar’ The two California
cultivars had the most total rot.

A cool, wet, and very humid harvest
season during 1992 produced more
%ray mold, and the lengthened interval

etween harvests allowed more of all
rots to develop on the seven remaining
cultivars in Study I (Table 2). ‘Late-

low” suffered significantly more an-
thracnose and ‘Guardian’ had signifi-
cantly more leather rot than the other
cultivars, causing these two cultivars
to have significantly greater total rot
than the others. These two and ‘Allstar’
also displayed the most gray mold.
‘Earliglow’ again exhibited the lowest
levels of anthracnose and total rot and
among the lowest gray mold levels,
but had moderate leather rot.

’Earliglow’ also displayed moderate
leather rot, low anthracnose, and low

at') mold in Study 2 during 1992
%{‘a le 3). Leather rot predominated
in this field, and ‘Aberdeen’ displayed
the most leather rot and total rot,
while ‘Fairfax’ exhibited the most gray
mold. One Arkansas selection, A7614,
and ‘Vantage” displayed less of each
rot than ‘Earliglow’

After a fall metalaxyl spray to reduce
the disease pressure from leather rot,
anthracnose predominated when Stud
2 was harvested once a week in 1995:
but gray mold levels were low (Table
4). That year, A7614 had moderate
levels of all rots, but “Vantage’ still had
low levels, although not better than

Fable 6. Incidence of three fruit rots and total rot at harvest in seven
strawberry cultivars in Study 3, harvested once per week, from 19 May to 8

June 1993.”

Percent of fruit with rots at harvest

Anthracnose Leather Gray Total
Cultivar fruit rot rot mold rot
Guardijan 39.8 ab 156 a 51a 60.5 a
Cardinal 448a 79 b 25 b 55.1 ab
Fern 422a 64 b 14 b 499 b
Tristar 34.2 be 53 b 05 b 400 c
Fairfax 282 cd 4.6 bc 06 b 384 c
Allstar 24.2 d 73 b 15 b 330 ¢
Earliglow 14.5 e 16 ¢ 16 b 176 d

*Each percentage listed is a mean of percentsgegs from 26 to 32 plots, with a mean of 62 fruit per plot. Mean separation within

columns by Duncan’s multiple range test, P =
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‘Earliglow! ‘NC4052  and ‘USB301’ both
appeared promising for total rot resis-
tance. ‘Badgerglo’ displayed no gray
mold but had a high level of anthrac-
nose. Several Arkansas selections, the
California cultivars Pajaro’ and ‘Oso-
Grande,’ and ‘Guardian, ‘Cardinal’ and
‘Allstar’ exhibited high levels of all
three rots, especially anthracnose.
USB312 and USB310, both seedling}s1
of ‘Fairfax’ x ‘Allstar, suffered hi
levels of gray mold and leather rot for
this field in 1993, and had moderate
anthracnose. ‘Chandler’ had moderate
anthracnose and leather rot but much
less than the other California cultivars,
and displayed no gray mold.

Gray mold reached especially hi%h
levels ‘in Study 3 during 1992 (Table
5). Many factors encouraged a gray
mold epidemic in Study 3 in 1992: a
very long infection period of about 38
hours occurred during and after a late
March inoculation with B. cinerea,
temperatures remained cool and hu-
midity levels were high, this field was
fertilized in early spring which can
increase g,ray mold, and this field was
harvested only once per week. The
heavy gray mold pressure overcame
the resistance of ‘Tristar, a cultivar that
showed moderate resistance in Study
1 during 1991 and 1992, and negated
any differences in susceptibility amon
it, ‘Allstar,’ ‘Cardinal,” ‘Fairfax’ an
‘Guardian. ‘Earliglow” and ‘Fern’ dis-
Elayed significantly less gray mold,

ut ‘Fern” was severely infected by
leather rot and anthracnose.

Anthracnose predominated in Study
3 in 1993, andp there was little gray
mold (Table 6), just as in Stu(%y 2
during 1993. ‘Cardinal, ‘Fern’ and
‘Guardian’ had the most anthracnose,
while ‘Earliglow” had the least. ‘Guard-
ian’ had significantly more leather rot
and gray mold than all other cultivars,
and the most total rots, followed by
‘Cardinal’ and ‘Fern! ‘Earliglow’ had
siinificantly less total rots than all the
other cultivars.

Genetic differences among geno-
types accounted for from <10% to
>50% of the total variation in percent-
ages of each fruit rot, depending on
the disease, study, and year (Table 7).
Within-genotype and environmental
correlations {,)etween the individual
fruit rots were often positive, indicat-
infg that clones with greater amounts
of one disease often had greater
amounts of another (Tables 8, 9). When
environmental correlations between
individual fruit rots were negative,
they were insignificant to low (r =
-0.03 to -0.26). This suggests that high
disease pressure for one rot does not
greatly reduce field incidence of the
other two rots, so field screening for
all three rots simultaneously can be
useful. Environmental anX within-
genotype correlations of individual rots
with total rots demonstrate which dis-
eases predominated in each study dur-
ing each year (Tables 8, 9).

Storage tests of unwounded straw-
berries in humidity boxes have differ-
entiated postharvest susceptibilities of

Table 7. Percent of variation in incidence of each fruit rot due to genotypes in
each study in each year. Remaining variation is due to environmental or

random factors.

Variation due to genotypes (percent)

Anthracnose Leather Gray Total
Study Year fruit rot rot mold rot

1 1991 38.6 43.8 413 54.0
1 1992 51.6 4.2 179 45.6
2 1992 479 28.8 29.1 25.3
2 1993 48.7 73 37.9 50.7
3 1992 9.3 11.1 24.6 27.3
3 1993 9.8 14.6 14.6 30.2
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Table 8. Environmental correlations between individual rots and total rot in
each study for each year.

Environmental correlation coefficients (r values)

Study 1 Study 2 Study 3
Rot incidence 1991 1992 1992 1993 1992 1993
Anthracnose, gray mold 0.16 0.24 0.18 0.21 -0.23° -0.05
Anthracnose, leather -0.26*° 0.19 0.48** -0.23 -0.06 -0.25%%*
Gray mold, leather 0.31 0.44°* 0.29 -0.03 -0.13 -0.07
Anthracnose, total 0.86°°* 0.80°°°  0.64°°° 0.78°°*  0.27°* 0.87¢°*
Gray mold, total 0.38°®  0.65°°*  (0.55*°*° 0.34°° 0.67*°*  0.15°
Leather rot, total 0.28° 0.68%°°  0.93°°* 0.40%°°  047°**  0.19°
n-2 62 48 34 81 91 180

°, ®°, °°° Significant at P = 0.05, 0.01, or 0.001, respectively.

genotypes to-gray mold where it is the
main fruit rot (1, 4, 5, 9). Such tests
did not differentiate susceptibility to
gray mold or the other rots among
genotypes in this study, when anthrac-
nose and leather rot were prevalent
(data not shown). These results corre-
spond to the uniform postharvest sus-
ceptibility of wounded strawberries
of 19 cultivars to anthracnose fruit rot
caused by C. gloeosporioides (10),
and only slight cﬁfferences in posthar-
vest susceptibility of 26 strawberry
genotypes to anthracnose fruit rot
caused by C. acutatum (18). Field
screening for fruit rot resistance is
probably a better approach where
several preharvest rot diseases occur.

The unique conditions of each season
and study led to varying disease pres-
sures and susce tibrii’ilty rankings, but
‘Earliglow’ was always among the most
rot-resistant. ‘Earliglow’ appears to

offer some resistance to anthracnose
fruit rot caused by C. gloeosporioides,
and a moderate reaction to leather rot,
in addition to its established resistance
to gray mold. Preliminary evidence
from two harvest seasons in one study
indicates that ‘Vantage’ appears to be
another rot-resistant cultivar, and data
from one harvest season in the same
study indicate NC4052 and USB301
are promising selections for use in
breeding. Identification of additional
sources of rot resistance in strawberries
is needed, especially to leather rot.
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Call for Wilder Medal Nominations

The Wilder Medal Committee of
the American Pomological Society
(APS) invites nominations for the 1995
Wilder Silver Medal Award. All active
members of APS are eligible to submit
nominations. The Wilder Medal was
established in 1873 by the American
Pomological Society in honor of Mar-
shall P Wilder, the founder and first
President of the Society. The award
consists of a beautifully engraved
medal which is presented to the recipi-
ent at the annu:H meeting of APS, held
during the ASHS Annual Meeting.

The Wilder Medal is conferred on
individuals or organizations which have
rendered outstanding service to horti-
culture in the broad area of pomology.
Special consideration is given to work
relating to the origination and intro-
duction of meritorious varieties of fruit.
Individuals associated with either com-

mercial concerns or professional or-
ganizations may be considered as long
as their introductions are truly superior,
and have been widely planted.

Significant contributions to the sci-
ence and practice of pomology other
than fruit breeding will also%;'e con-
sidered. Such contributions may relate
to any important area of fruit produc-
tion such as rootstock development
and evaluation, anatomical and mor-
phological studies, or unusually note-
worthy publications in any of the above
subject areas.

Specific nomination guidelines can
be obtained by contacting committee
chairperson, Dennis J. Werner, Depart-
ment of Horticultural Science, Box
7609, North Carolina State Universi
Raleiglzlé NC 27695-7609 (phone 91
515-1226). Please submit your nomina-
tions by May 1, 1995. Thank you.
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