ldentification and Pathogenic Analysis of Colletotrichum
Species Causing Soybean Anthracnose

Hui-Ching Yang! and Glen L. Hartman?

Departmant of Natural Resources and Environmental Sciences, University of lllinois at Urbana-Champaign, IL
2USDA-ARS, Department of Crop Sciences, University of lllinois at Urbana-Champaign, IL

Introduction Results

Table 1. Summary of 25 Colletotrichum isolates collected in Illlinois Figure 2. Phylogenetic analysis of Colletotrichum isolates using ITS region and cox1 gene

Soybean anthracnose seriously affects agricultural economics

especially in wet, warm and humid areas. The most common | Conidial | . .. . |Pathogenecity (a) ITS A (b) cox1 e
I[solate Name Location Year Perithecia : IEREES IL-23A
pathogen that causes soybean anthracnose is the fungus Shape Rating IL-13A L-21A
(Fig.3) IL-14A IL-27B 3
Colletotrichum truncatum. Several other Colletotrichum IL-CFAR-1A  Urbana, IL 2009  curved X 1 LeA o | IL-20A Q
: ; : IL-CFAR-2A  Urbana, IL 2009 curved X 2=3 IL-9A L-26a [ (N ]
species have also been reported, including C. coccodes, C. IL-GREIN-3A  Urbana, IL 5009 | curved X 1 o Lo | [
destructivum (teleamorph, Glomerella gfycines), - IL-MON-4A Monmouth, IL 2009 curved X 1 IL-12A N IL-24A
IL-MON-6A Monmouth, IL 2009 curved X 1 IL-8A | IL-22A
gloeosporioides (teleomorph, G. cingulata), and C. graminicola IL-MON-7A  Monmouth, IL 2009  curved X 1 % | IL-158 L25A _
o IL-MON-8A Monmouth, IL 2009 curved X 1 % IL-1ED} L-1A
(teleomorph, G. graminicola). I.-CFAR-9A  Urbana, IL 2009 curved X 1 1A L3A
IL-MON-10A  Monmouth, IL 2009 curved X 1 i ol %@ | IL-2A
IL-MON-11A Monmouth, IL 2009 curved X 1 B IL-3A IL4A _| —
IL-MON-12A  Monmouth, IL 2009  curved X 1-2 IL4A | & | RE }m Bl s
- ; IL-CFAR-13A  Urbana, IL 2009  curved X 1 G-actkhim @l 160 | [P0 RS
ObjeCtIVES IL-MON-14A  Monmouth, IL 2009  curved X 1 Ciothicuians SR 1R00S CmEminiokco]
IL-CFAR-15B  Urbana, IL 2009  curved X 4 SR 51 IL-9A
. . . _ IL-MON-16D  Monmouth, IL 2009  curved X 4 278 o] | A
1. To isolate Colletotrichum species from soybean plants in the IL-MON-18A Monmouth, IL 2009 straight 7 0 ::zi :t;ia
United States and identify species by morphological IL-MON-19A  Monmouth, IL 2009 straight v 0 L21A e LFP \
IL-MON-20A  Monmouth, IL 2009 = straight vV 0-1 s N | \en
examination and molecular analysis. IL-MON-21A  Monmouth, IL 2009 straight v 0 e B e e
2. To evaluate pathogenicity of the Colletotrichum isolates on itmgﬂgi Ezgﬂzﬂi: it gggg EEEEEE :,/ gf :ii :t:;
the susceptible soybean cultivar Williams 82. IL-MON-24A  Monmouth, IL 2009 straight \4 0-1 L-25A C acutatum
IL-MON-25A Monmouth, IL 2009 straight Vv 0-1 M13906 N.crassa DA s
IL-CFAR-26A Urbana, IL 2009 straight v 0-1
IL-MON-27B  Monmouth, IL 2009 straight Vv 0-1 005 Tom

Methods

Figure 1. Diversity of fungal cultures and spore sizes and shapes
1. Isolation of Colletotrichum fungi: Infected petioles were

C. truncatum

surfaced sterilized, cultured in water agar until fungi Figure 3. Pathogenicity test

developed. Pure cultures were obtained by single spore or

hyphal tip isolation and kept in APDA plates.

Conidia
2. Morphological identification: Isolates were initially
classified by colors and features in the APDA plates, the DIZE ) | |
Length (Um) 16.43 - 20.37 16.91 - 21.89 17.57 - 24.68 18.32 - 25.96
formation of acervuli or perithecia, and their spore shapes Width (um) 2.47 -4.23 2.30-3.68 2.39-3.14 1.85-2.91
and sizes.
| - Colony The lesion scale used to assess the disease severity
3. Molecular analysis: PCRs were performed by amplifying Lesion size (severity) : 4>3>2>1; 0= no lesion
ITS region and partial mitochondrial coxl gene.
Phylogenetic trees were constructed by MEGA 5 using
Conidia
maximum likelihood with 500 bootstrap replicates.
Primers |Sequences CO“CIUSlonS
ITS1 5'-TCCGTAGGTGAACCTGCGG-3'
ITS4 |5'-TCCTCCGCTTATTGATATGC-3' Ascospore : . . :
ol [ ACAARTEC RARGTAEC D) 1. More than 80 Colletotrichum isolates from infected soybean petioles
coxrl [5'-GTATTAAAGTTTCTATCTGTT-3' Size | were collected. Among them, 57 were curved-spored types and the
Length (um) 17.67 - 24.38 19.41 - 32.52 18.47-2541 14.16 - 25.19 .
Width (W) 2.65 - 4.42 3.14 - 5.51 3.14 - 4.37 2.78 - 4.59 rest were straight-spored types.
4. Pathogenicity analysis: Mycelial plugs were used to 2. 25 Colletotrichum pure isolates were further analyzed their spore
inoculate detached leaves of the soybean cultivar Williams sizes and the formation of perithecia. The curved-spored type
82. Disease severity was assessed 14 days post inoculation. References without perithecia formation were identified as C. truncatum. The

| _ _ straight-spored type with perithecia containing ascospores were G.
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2. lllinois Soybean Association The classification could match to the morphological observation.

4. There were differences in isolates in their capacity to produce

symptoms on soybean. In general, curved-spored Colletotrichum
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caused more severe symptoms on soybean leaves than straight-

spored Colletotrichum.



