Occurrence of seed decay caused by Diaporthe longicolla on soybean in Colombia

Nathali Lopez-Cardona'®, Alejandra Guevara-Castro'®, Marcela Lopez-Casallas'®, Lederson Gafian-Betancur”

'Corporacion Colombiana de Investigacion Agropecuaria AGROSAVIA, Centro de Investigacion La Libertad, Villavicencio, Meta, 500009,

Colombia.

*University of Florida - Tropical Research and Education Center, Homestead, FL, 33031, USA.

Corresponding author: Nathali Lopez-Cardona (nlopezc@agrosavia.co)
Data de chegada: 23/05/2022. Aceito para publicacdo em: 30/08/2022

10.1590/0100-5405/264271

Soybean (Glycine max L. Merr.) is an important raw material to
manufacture balanced concentrates for the animal feed industry in
Colombia, particularly for the poultry and pig (swine) production
chains. In 2018, approximately 40% soybean plants (cultivar BRS
Serena) presented pod and seed decay (Figure 1) at a commercial field
in the locality of Puerto Lopez (Meta, Colombia).

Specimen collection was conducted according to the permit granted
to AGROSAVIA under ANLAS’ Resolution No. 1466 of December
03, 2014, Colombia. The affected seeds were cracked, shriveled and
covered with chalky white mold (Figure 1). Small tissue pieces (5-mm
diameter) from the margins of necrotic lesions on pods were surface
disinfested, placed on potato dextrose agar (PDA; pH=4.5), and
incubated at 25°C in darkness. Likewise, infected seeds were used to
isolate fungal pathogens according to the protocols of the International
Seed Testing Association (2). Three isolates from pods (AGSV-7 to
AGSV-9) and four isolates from seeds (AGSV-10 to AGSV-12, and
283-107) were obtained and purified by culturing single hyphal tips. On
PDA media, all isolates produced compact fluffy white colonies with
aerial mycelium and numerous black clusters of stromata and pycnidia.
Single-celled alpha conidia (n =50), observed after 20-day growth on
PDA, measured 5.3 — 7.2 pm (6.4 £ 0.4 pm) x 2.0 —3.0 um (2.5+ 0.4
um), were fusiform to ellipsoidal and had two guttules at each end.
Beta-conidia (n=50), observed after 40-day growth on PDA, measured
22.0-30.0 um (25.30 £ 3.4 pum) x V,+ — 1.2 pm (1.16 = 0.2 pm). On
1.5% water-agar added of soybean stem pieces, alpha conidia (n =50)

were abundantly produced after 15-day growth; they measured 5.3 —7.2
pm (6.4 £ 0.4 um) x 2.0 — 3.0 pm (2.5+ 0.4 pm), were aseptate, hyaline,
smooth, ellipsoidal and often biguttulate, and had subtruncate base.
No perithecia were observed either on PDA or on water-agar added of
soybean stem pieces. The above-described characters correspond to
those of Diaporthe spp. as described by Udayanga et al. (4). Genomic
DNA was obtained from each of the fungal isolates to sequence the
internal transcribed spacer region (ITS) using the primer pairs ITS5/
ITS4 (5). Results from an NCBI-BLASTn revelated that ITS sequences
of the seven isolates (GenBank accessions MN298743 to MN298748
and MW566592) had 100% (579, 579, 586, 585, 581, 584 and 592 bp)
identity with Diaporthe longicolla (KX977489 and AY857868). The
translation elongation factor 1-a (TEF 1) gene was additionally obtained
for isolate 283-107 (GenBank accession MW597409), using the primer
pair EF1-728F/EF1- 986R (1), and also showed 100% (342/342 bp)
identity with strain FAUS599 of D. longicolla (GenBank accession
KJ590767). Phylogenetic analysis, by maximum likelihood, using
ITS and TEF1 sequences from type specimens available in GenBank,
showed that isolate 283-107 clustered in a clade together with the
reference type strain FAU599 of D. longicolla (4). To fulfill Koch’s
postulates, an inoculation method involving the spraying of mycelium
(3) was used to inoculate the isolate 283-107 in mature soybean seeds
cv. BRS Serena. Ten seeds were treated with sterile distilled water and
served as non-inoculated control. Inoculated seeds were incubated under
high humidity for seven days at 28°C. Soybean seeds inoculated with

Figure 1. Seed decay caused by Diaporthe longicolla on soybean cultivar BRS Serena. A,B. Cracked and shriveled seeds covered with chalky white mold. C.
Seedling showing blight symptoms at 7 days after inoculation of germinated seeds with strain 283-107 (GenBank accession MW597409) of Diaporthe longicolla.

*Figure: Own authorship
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isolate 283-107 showed decay symptoms similar to those observed in
the field (Figure 1). Disease symptoms were not observed in the non-
inoculated controls. Fungal cultures were recovered from symptomatic
seeds and their morphological characteristics were similar to those of
the originally inoculated isolate. This is the first report of soybean seed
decay caused by Diaporthe longicolla in Colombia. Our results provide
critical information to determine the causes of seed decay and allow
the selection of the best soybean seed treatments in the Colombian
eastern plains region.
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