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Fig. 1. Comidial and appressorial popalations of Callatotrickum armtatam on strawberry leaves incubated at 10 1o 35°C under continuous wetness: & to O,
Cerminated conidia; IV to F, conidia producing secondary conidia; G to F, total consdia; and J fo L, todal appressoria. Data shown are averaged over both runs
of the experiment.
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Fig. 2. Conidial and appressonial populations of Colistofrichum scafatum on strawberry leaves incubated at 25°C and different wetidry treatmend regimes:
A, Germinated conidiz; B, conidia producing secondary conidia; C, total conidia, and 1), total appressoria. Data shown are averaged over both mins of the
EXperiment.
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Wel [ Dry

0h/24 h TABLE 3. -'.url-i'.'.ll of Colletotrichum acafatum on strawberry lea
4h/20h bated at 25°C under different wetidry treatment regimes for 7
Bh/16h maintained under dry conditions on a greenhouse bench for up &
12h/12h sarvival was then assessed by freezing the leaves overnight and inc ul:ulnu
25°C and 100% relative humidity for 7 days to stimulate formation o

16h/8h |
24h/0h acervidl

‘s 2
Acervali / cmi

Mamber of acervuli {cm-* leal area)
Treatment Bun 1

0 h wet24 b dry

4 h wet20 b dry

B h wet/16 b dry

12 b wet/12 h diry

|6 b wel’E b dry

24 b wet/D b dry Ha 33660

lowed by the same letler within columns are not significanily
reatment regi ) differest according to Duncan's maltiple range test. Values are
conditions. for up ¢ .. Al each sampling lirm.' .;Iul-'mé. m._- |.11l. rl:|._|_'i_|_.j area under the curve for acervuli formed on leaves over the sarvival peniod.
leaf samples were @ d, frozen ovemnight, and incubated at 25°C and
100 relative humidity for | week to induce acervalar development. Daa
shown are for the second run of the experiment.
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Table 1. Prevalence of Colletotrichum
acutatum in strawberry nursery and produc-
tion field soils in California

Number of sites

With
C. acu-
Field status Sampled tatum

Currently in strawberry
production, anthrac-
nose symptoms
present

Currently in strawberry
production, anthrac-
nose symptoms
absent

Fallow,” fumigated®

Fallow,” not fumigated
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Fig. 2. Survival of Colletotrichum acutatum in strawberry tissue buried in a fallow strawberry
nursery plot. Survival was measured as the percentage of recovered pieces that yielded C.
acutatum.
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Table 1. Isolates of Colletotrichum gloeosporioides recovered from noncultivated hosts at two different sites in North Carolina and pathogenicity on straw-

berry plants*
Number of isolates? Pathogenicity to strawberry®

CH SH

o
=

Host (botanical name) CH

Virginia creeper (Parthenocissus quinguefolia) 10(3)

Noncultivated/Muscadine grape (Vitis‘Muscadinia rotundifolia) 3(1)

Smilax (Smilax rotundifolia) 0

Chickweed (Stellaria media) 0

Brazil pusley (Richardia brasiliensis) 0

* CH = Castle Hayne., NC and SH = Sandhills, NC.

¥ The number of isolates collected and verified using morphological and molecular methods: those pathogenic to strawberry are given in parentheses.

# Symbols: +++ = highly pathogenic, ++ = moderately pathogenic and needed exposure to high temperature (32°C) for anthracnose crown rot and whole-
plant wilting, and + = caused only stunting of the plants but no wilting. — = not pathogenic on strawberry.
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Table 2. Effect of mother plants inoculation on the number of runner plant
production in the strawberry nursery in 2007 and 20087

Mean number of plants per square meter

Inoculation level 207 +SE 2008 +S5E

Noninoculated 60.4 a T 80.5a
5% mother plants 34.1b . 76.0 a
10% mother plants 46.6 C . 605 b
25% mother plants 37.7d 2.6 50.2 b

* SE = standard error of means. Values with the same letter within each
column are not significantly different from other values within the same
vear according to Fisher’s protected least significant difference test (o0 =

0.05).
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Fig. 1. Cumulative drop volume distributions of rain generated by four
treatments using a rain simulator (24). Line labels indicate the nozzle (10W
or 20W) and water pressure at the nozzle orifice (69 or 138 kPa). The

20W69S label corresponds to the treatmentin'which a horizontal
placed immediately below the nozzle. %
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TABLE 3. Mean proportion of strawberry frut infected by Colletotrichum
acutatum () for rain durations of 4 and 16 nmun and distances from moculum
source of 30 and 60 cm for four treatments

30 cm 60 cm

Treatment?® 4 nin 16 mun 4 min 16 mun Mean

20W/69 0.250 0.433 0.067 0.133 0221
(0.058)® (0.033) (0.017) (0.044) (0.045)
20W/138 0.233 0.383 0.067 0.150 0.258
(0.017) (0.130) (0.017) (0.058) (0.067)
20W/695¢ 0217 0.707 0.083 0.183 0.298
(0.093) (0.203) (0.017) (0.094) (0.089)
10W/138 0.083 0.150 ).033 0.050 0.079
(0.044) (0.058) (0.033) (0.029) (0.020)
Mean 0.196 0.468 0.063 0.129
(0.032) (0.081) (0.011) (0.030)

3 Nozzle/pressure (kPa).
° Standard error in parentheses.
¢ S = Honzontal screen placed immediately below the spray nozzle.
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Table 1.

Louisiana ™ & & ] R B H e 4.

Incidence of plants wilted by

anthracnose crown rot in spring 1986 straw-
berry production fields of southeastern
Louisiana established with transplants from

local nurseries

Grower
Lavigne

Hoover, V.

Meyers
Drude

Hoover, L.

Newman
Wilson
Cummings
Jenkins
Gregiore

“Based on five independent 100-plant counts
in different areas of each field. Survey on
29 April 1986.

"Standard error.

Cultivar-
plant source

Tangi-local
Tangi-local
Tangi-local
Tangi-local
Tangi-local
Tangi-local
Tangi-local
Tangi-local
Tangi-local
Tangi-local

Wilted
plants (%)*

27.0 +2°
2.0£ 0.6
30.0+2
220+ 1.9
23.0+ 1.9
30.0+2
8.0+ 1.2
1.0+ 0.4
0.3+0.2
0.8 +0.4
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Table 2. Influence of plant source on occurrence of anthracnose crown rot in summer 1986
strawberry nursery beds and in spring 1987 commercial production fields in southeastern
Louisiana

Nursery beds (summer

1986) Production fields (spring 1987)
Cultivar- Disease Cultivar- Wilted

Grower source index* source plants (%)"
Lavigne Tangi-local 4 Tangi-local 14 £ 1.6°

Chandler-NC 0
Meyers Tangi-local 2 Tangi-local 60 + 2.2
Hoover, L. Tangi-local 1 Tangi-local 3121

Chandler-NC 0
Jenkins Tangi-local 5 Tangi-local 10+ 1.3

Chandler-Canada 0
Drude Tangi-local 5
Newman Tangi-local 4 Tangi-local 2+£0.6
Cummings Tangi-local 5 Tangi-local 3X+0.8
Battles Tangi-local 5 Tangi-local 20+ 1.8
Ardillo Tangi-local 2
Lard Tangi-local 1

“Disease index 0-5: a visual estimate of disease loss in which 0 = no reduction in runner
plants and 5 = B0% or greater reduction in runner plants. Values based on estimates from
10 areas per bed chosen at random. Surveyed on 21 October at the time they were being
dug to establish production fields.

®Based on five independent 100-plant counts in different areas of each field. Surveyed on 5 May
1987.



Table 3. Influence of plant source on occurrence of anthracnose crown rot in summer 1987
strawberry nursery beds and in spring 1988 commercial production fields in southeastern
Louisiana

Nursery beds (summer 1987) Production fields (spring 1988)

Cultivar- Disease Cultivar- Wilted
Grower source index* source plants (%)"
Lavigne Tangi-local 4
Chandler-local 5
Chandler-MI 0
Hoover, L. Tangi-local | Tangi-local 17 £ 1.7°
Chandler-local 1 Chandler-local 35 £2.1
Chandler-MI 0
Drude Tangi-Chase 0 Tangi-Chase 0
Chandler-MI 0
Corona Tangi-local 2 Tangi-local 4 £09
Tangi-Chase 0 Tangi-Chase 0
Chandler-MI 0
Jenkins Tangi-local 5
Chandler-MI 0
Chandler-Canada 0
Vicaro Tangi-local 1 Tangi-local 2 +£06
Poche Tangi-local 2 Tangi-local 3 08
Tangi-Chase 0 Tangi-Chase 0
Wells Tangi-local 2 Tangi-local 20 £ 1.8
Chandler-MI 0
Wilson Tangi-local 1
Ardillo Tangi-local 4
Beauchamp Tangi-local 0
Liuzza Chandler-MI 0
Meyers Tangi-local 16 £ 1.6
Chandler-local 32 2.1
Chandler-Canada 0
Chandler-IN 3408

*Disease index 0-5: a visual estimate of disease loss in which 0 = no reduction in runner
plants and 5 = 809% or greater reduction in runner plants. Values based on estimates from
10 areas per bed chosen at random. Surveyed on 28 Sept. 1987 just before being dug to
establish production fields.

®Based on five independent 100-plant counts in different areas of each field. Survey on 3 May
1988,

—



Table 4. Influence of plant source on occurrence of anthracnose crown rot in summer 1988
strawberry nursery beds and in spring 1989 commercial production fields in southeastern

Louisiana
Nursery beds (summer 1988) Production fields (spring 1989)
Cultivar- ACR Cultivar- Wilted
Grower source severity” source plants (%)"
Vicaro Tangi-local 80 =+ 1.8°
Chandler-MI 0
Poche Tangi-Chase 0 Tangi-Chase 0
Chandler-local 30 £2 Chandler-local 49 + 2.2°
Lavigne Tangi-BR 0
Chandler-local 10 £1.3 Chandler-local 80+ 1.8
Chandler-M1 0
Hoover, L. Tangi-Chase 10° £ 1.3
Chandler-local 15 £ 1.6 Chandler-local 74+ 2
Chandler-CA 0
Chandler-NC 0
Drude Tangi-local 35 £ 2.1
Tangi-Chase 0
Chandler-local 23 £ 1.9
Chandler-Canada 0
Beauchamp Tangi-local 0 Tangi-local 0
Tangi-Chase 0 Tangi-Chase 0
Chandler-local 0 Chandler-local 0
Wells Chandler-local 95 £ 1
Chandler-Canada 0
Meyers Chandler-Canada 0
Chandler-local 14+ 1.6
Blahut Chandler-NC 0
Chandler-CA 0
Liuzza Chandler-MI 0
0

Chandler-Canada
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Fig. 1. Mean percent mortality of seven genotypes inoculated with a conidial suspension of Colletotrichum gloeosporioides by spray or injection methods. Mean values with the

same letters were not statistically different (P =
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. 2. The difference in progression of anthracnose symptoms on
tissue culture of plants between ‘Strawberry Parental Line No.2’

and ‘Amaou’.
Inoculum concentration of conidiospores was 1 X 10* spores *
mL™!
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Fig. 2. Survival of Colletotrichum acutatum (isolates TUT-5954 and TUT-149) and C. gloeo-
sporioides (1solates CG-314 and CG-317) in sterilized soil expressed as CFU over time. Bars repre-
sent standard errors of the mean. Where bars are lacking, the error is less than 5% of the value of the
point. Values are means of survival of isolates from three replicate flasks.




Table 1. Survival, expressed as number of days needed to recover 50% (Ss;) and 3% (Ss) of the
original population, of culture-produced conidia and natural inoculum of Colletotrichum gloeo-
sporioides and C. acutatum in untreated field soil, under controlled conditions in two experi-

ments

Species and isolates

Survival (days)*

Exp. 1

Exp. 2

S‘Sn

Ss

55"

&l
S
5

C. gloeosporioides (314)
C. gloeosporioides (317)
C. acutatum (TUT-149)
C. acutatum (TUT-5954)
C. acutatum (natural 1)
C. acutatum (natural 2)

3.8b
5.7a
3.7b
3.3b
23b
23b

44a
59a
40a
54a
34b
34b

55a
3.7b
55a
6.1a
3.1b
30b

08a
4.4 bc
58b
6.6 b
42¢
42¢

“ Survival percentages were calculated from linear regressions of survival on time for each isolate or
source. All regressions were significant (P < 0.05) and R? values ranged from 0.89 to 0.98. Values
within each column followed by a common letter are not significantly different (P > 0.05) accord-
ing to Fisher’s protected least significant difference test.
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Table 2. Survival, expressed as number of days needed to recover 50% (Ssy) and 5% (Ss) of the

original population, of culture-produced conidia of Colletotrichum gloeosporioides and C. acutatum
in methyl bromide-treated field soil at two soil moisture levels at 25°C

survival (days)*

11 % Moisture 22% Moisture

Species and isolates Ssg Sg Sz Ss

C. gloeosporioides (314) 31.7a 124.5a 6.5a 12.9 a
C. gloeosporioides (317) 15.0b 1144 a 6.9 a 10.3 a
C. acutatum (TUT-149) 156b 728b 6.8 a 11.7 a
C. acutatum (TUT-5954) 159b 74.2 b 6.3 a 8.9a

¢ Survival percentages were calculated from linear regressions of survival on time curves for each
isolate or source. All regressions were significant (P < 0.05) and R* values ranged from 0.88 to
0.99. Values within each column followed by a common letter are not significantly different (F >
().05) according to Fisher’s protected least significant difference test.
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Fig. 3. Percent survival of Collefotrichum acufafwm in A, naturally infected strawberry crowns and
B. artificially inoculated mummified strawberry fruit under field conditions over time. The inocula
were buried in methyl bromide (MB )-fumigated and C, untreated soil at 10- and 20-cm depths. Bars
represent standard errors of the mean. Where bars are lacking, the error is less than 5% of the value
of the point. Values are means of three replicates containine 10 crowns or fruit per sampline period.
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Table 3. Survival of Colletotrichum acutatum
in mummified fruit after 4 weeks in solarnzed
or untreated soil under field conditions

Soil depth Survival

Treatments? {cm) (%
Untreated 10 40.0 a
Untreated 20 46.0 a
Solarization 10 6.0b
Solarization 20 0.0b

¥ Control inoculum was buried in untreated
field plots.

* Values within each column followed by a
common letter are not significantly different
(P = 0.05) according to Fisher’s protected
least significant difference test.

Table 4. Survival of Celletotrichum acutatum
in mummified fruits after 2 days in methyl bro-

mide (MB )-treated or untreated soil under field
conditions

Soil depth Survival
Treatments? (cm) (% )*
Untreated 0, 10, 20 100.0 a
MB 0, 10, 20 0.0b

¥ Control inoculum was buried in untreated
field plots.

* Values within each column followed by a
common letter are not significantly different
(P = 0.05) according to Fisher’s protected
least significant difference test.
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Figure 1. Effects of irrigation systems and mulching
materials on the incidence of flower blight at 20 (left) and
55 days after inoculation (right). Bars with different letters
are significantly different, according to Tukey’s multiple

range test (P 0.05). ‘
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Figure 2. Disease progress curves for the single main effects of irrigation
system and mulch material on the incidence of flower blight: main effects of
irrigation system irrigation (left); and main effects of mulching material
(right). No significant interactions were observed for the areas under
disease progress curves (AUDPCs) between irrigation system and mulch

material. ‘
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Figure 3. Single main effects of mulch type on the incidence of flower blight at
23 days after inoculation (DA, left) and 29 DAI (right). No significant
interactions between mulching material 6 cultivar genotype were detected at

these points in‘time during.the epidemics.
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Figure 1 Development of anthracnose (scatter plot with arror bars) and nutrient concentration (vertical bars) in strawberry plants freated with
diffarent concantrations of nitrogen (2), phosphorus (b), potassium (c) and calcium (d). Diseasa index: 0, healthy; 1, < 50% petioles a‘fgcle::l-

2, = 50% petioles affected; 3, wilted; 4, necrosis formed on entire plants. Adjusted regression coefficients and line daerivations in (a) and (c) wera
significant (P = 0-05). Differencas in (&) and (d) were nonsignificant (P = 0-62). Emor I::a s represant + standard arror of mean.
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