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INTRODUGTION

nthracnose caused by various species of Colletotrichum causes significant damage
toawide variety of vegetable and fruit crops worldwide. The disease can occur on both
pre-harvest and post harvest fruit and typical symptoms under ideal environmental
conditionsincludecircularsunkenlesionsthat produce orange conidial masses (Fig.1).
Colletotrichum species have been identified almost exclusively based on morphological
and cultural characteristics. However, identification is difficult due to similarity of
conidia between species and extreme variation in morphology accepted for strains
within a species (Sutton, 1992). The development of species-specific primers (Mills
et al., 1992) and the use of the polymerase chain reaction (PCR) combined with
gene sequencing have been effective tools for differentiating Colletotrichum species.
Until recently, anthracnose occurred only on mature (ripe or ripening) bell pepper
fruitin Ohio and was caused by Colletotrichum coccodes. However,in 1998 an unusually
aggressive form of anthracnose attacking immature (green) fruit was reported by  Fig. 1. Anthracnose symptoms caused by Colletotrichum acutatum
farmers in northwest Ohio. In this study we identified the species of Collefotrichum  °nimmature pepper fruit from northwest Ohio.
causing anthracnose on pepper, evaluated pepper cultivars for resistance to the
pathogen and evaluated various fungicides and a biological control agent for disease
management.
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MORPHOLOGICAL AND CULTURAL CHARACTERISTICS

Isolates were obtained from diseased green pepper fruit, single-spore cultured,
grown on potato dextrose agar (PDA) at 25° C for 7-10 days and evaluated for macro
and microscopic cultural characteristics.

Colonies on PDA were effuse and white turning greenish gray with age. Orange
spore masses were produced after four days. Conidia were hyaline, unicellular and
cylindrical with obtuse apices and tapering bases, resembling both C. gloeosporioides
and C. acutatum (Figs. 2 and 3).
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MOLECULAR CHARACTERIZATION

DNA was extracted according to the protocol described by Lee and Taylor (1990). PCR
was performed using the conditions described by Mills et al. (1992) and PCR products were
sequenced at the Plant-Microbe Genomic Facility, Ohio State University.

PCR with the Colletotrichum acutatum-species-specific primer Calnt2 and the internal
transcribed spacer (ITS) 4 primer (from a conserved sequence of ribosomal DNA [rDNA])

amplified a 490 bp fragment from isolates AN1, AN2, AN20, ATCC 58692, ATCC 58696

and the C. acutatum ret- : : S : :

. . Polymerase Chain Reaction amplification results using species-
erence isolates Ohio-1 specificprimersforC.acutatum(Calnt2/ITS-4)and C.gloeosporioides
and Mil-1. PCR with the (CgInt/ITS-4) from strawberry (Ohio-1 and Mil-1), red pepper

- T e (AN13), green pepper (AN1 and AN2) and eggplant fruit (AN19),
Colletotrichum gloeosp orioides pepper leaves (AN20) and the American Type Culture Collection

species specific primer CglInt (ATCC) (58692 and 58696).
and the ITS 4 primer ampli-

fied a 490 bp fragment from
isolates GS and GD. The
nucleotide sequence of the
PCR product from isolates
AN1, AN2, AN20, ATCC
58692, ATCC 58696 had 99.5
% (438/440) sequence simi-
larity with the reference
isolate Ohio-1 (Table 1.).

Fig. 4. Sequence alignment of the 490 bp PCR
fragment produced using Calnt 2/ITS4 primers.




CULTIVAR'RESRONSE

Field trials were conducted at the Ohio
Agricultural Research and Development Center Response of pepper cultivars to Colletotrichum acutatum isolates AN1 and AN2,

in Wooster, Ohio. Twenty-seven cultivars were
arranged inarandomized complete block design
with four replications. Plants were inoculated
with approx. 10* spores/ml of AN1 and AN2
using a hand-held Herbi Sprayer (8.2 gal/A).
All the cultivars were susceptible to
C. acutatum. Among the cultivars evaluated,
‘Stiletto’, “Crusader’, “Valiant” and ‘"ACX229” were
the most susceptible and ‘Paladin’, "ACX 217" and
‘ACX 232" were the least susceptible (Table 2).
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Field trials were conducted at the Ohio
Agricultural Research and Development
Center in Wooster, Ohio. Eleven treatments
were arranged in arandomized complete block
design with four replications and treatment
rows were alternated with un-treated border
rows. Plants were inoculated with approx. 10
spores/ml of AN1 and AN2 using a hand-held
Herbi Sprayer (8.2 gal/A).

All treatments except Serenade resulted
in significantly lower anthracnose incidence
and severity than in the untreated control.
Peppers treated with Cabrio alternated with
Manex, Flint alternated with Manex and BAS
516 alternated with Manex were the most
effective of the treatments (Fig.5 A-C).
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Figs. 5 A-C.
A. Effect of fungicides on Colletotrichum acutatum incidence on green fruit.
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B. Effect of fungicides on Colletotrichum acutatum green fruit disease severity. Disease severity was calculated using the weight of fruit in each of four categories and the midpoint
value from the categories: 0 lesions, 1 lesion, 2-3 lesions, 4-10 lesions. (X(category midpoint*number of fruit in category))/n where n = number of replications.

C. Effect of fungicides on pepper yield. Treatment rates per acre were: 6 Ib Serenade (low); 8 Ib Serenade (high); 2.25 1b Kocide 2000; 6 Ib Cuprofix; 1.8 qt Manex; 5.6 oz Quadris; 2 Ib
Famoxate; 16.8 0z BAS 516; 4 oz Flint and 0.75 1b Cabrio. Treatments followed by the same letter are not significantly different at P < 0.05.
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CONCLUSIONS

* Isolates AN1 and AN2 were identified as C. acutatum using both
morphological and molecular identification tools.

* ATCC 58692 and 58696 were identified as C. acutatum using the
species-specific primers Calnt2 and ITS 4.

e The cultivars ‘Stiletto’, “Crusader’ and ‘Valiant” were the least
susceptible to C. acutatum isolates AN1 and AN2.

e (Cabrio alternated with Manex, Flint alternated with Manex and
BAS 516 alternated with Manex were the treatments most effective
in reducing anthracnose severity and incidence.

REFERENCES

Lee, S.B and J.W. Taylor. 1990. Isolation of DNA from fungal mycelia and single spores.
In M.A. Innis, D.H. Gelfand, ]J.T. Sninsky, and T.J. White (ed.), PCR Protocols: a guide
to method and applications. Academic press, San Diego, Ca.

Mills, P.R., S. Sreenivasaprasad and A.E. Brown. 1992. Detection and differentiation of
Colletotrichum gloeosporioides isolates using PCR. FEMS Microbiology Letters 98.

Sutton, B.C. 1992. The genus Glomerella and its anamorph Colletotrichum. Pages 1-26 in:
Colletotrichum-Biology, Pathology, a

ACKNOWLEDGEMENTS:

We thank L. Wilson for providing us with cultures of C. acutatum, T. Sutton for
C. gloeosporioides isolates, J. Mera for excellent field support and B. Bishop for
assistance with statistical analyses.




