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Abstract

Colletotrichum sublineola, the causal agent of sorghum anthracnose, infects all above ground parts of the crop. The
most pronounced phase of the disease is its foliar phase. In this study, 10 sorghum lines with checks were evaluated
in the greenhouse for resistance against C. sublineola. Acervuli germination rate within infected leaves was also
recorded. All the 10 sorghum lines along with checks BTX623, TAM428, and P1609251 were susceptible and as
expected, SC748 was resistant. Variation among the lines for acervuli germination rate was observed; TAM428 and
1110248 recorded the highest percentage (98.3%) while P1609251 exhibited the lowest rate of acervuli germination
(33.3%). Conidia produced from germinating acervuli are critical to the distribution and spread of the disease.
However, conidia produced within the acervuli do not usually germinate due to the presence of self-inhibitor
compounds. Thus, these self-inhibitors that may occur in the acervuli could explain the difference in levels of
susceptibility among sorghum germplasm.
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1. Introduction

Sorghum anthracnose is the most destructive disease worldwide. The pathogen, Colletotrichum sublineola
infects the stalk, foliage, panicle, and grain, thereby degrading the quantity and quality of both grain and stover [1,
2]. The foliar phase of the disease is the most devastating, resulting in yield losses as high as 50% in susceptible
lines, especially when infection is followed by wet and dry cycles during periods of high temperatures [3-7].
Although management strategies such as crop rotation and use of fungicides may reduce the impact of the disease,
the utilization of resistant lines is the most effective means for control. However, the occurrence of different
pathotypes within the pathogen population of C. sublineola offers challenges in breeding for durable resistance [8-
13].

In this short communication, we report reaction to anthracnose and the germination rate of Colletotrichum
sublineola acervuli in greenhouse-grown sorghum.

2. Materials and Methods

Ten sorghum lines, including three susceptible checks BTx623, TAM428, and P1609251, and the resistant check
SC748 were planted in the greenhouse. Seeds were planted in pots containing Metro-Mix 200 potting medium, and
placed in the greenhouse at 25°C. Each line was replicated three times in a randomized complete block design.

Inoculation and disease assessment were conducted using the methods described by Prom, et al. [14]. Briefly, at
30 d after planting, plants were inoculated by placing 10 C. sublineola-colonized grains into plant whorls.
Additionally, for the spray inoculation, approx. 5 ml of conidial suspension (10° conidia-mL™), with Tween 20
(0.5ml/L) added to the inoculum, was deposited on the leaves of each plant. Shortly after spraying the inoculum,
plants were misted for 30 sec at 45 min intervals, 10 hr/d for one month. Misting regime provides favorable
environment for infection and disease development. Disease assessments were conducted 30 d post-inoculation and
for two more weeks at 7-d intervals using a scale of 1 to 5 [14, 15], where 1 = no symptoms or chlorotic flecks; 2 =
hypersensitive reaction (reddening or red spots) on inoculated leaves but no acervuli formation; 3 = lesions on
inoculated leaves with acervuli in the center; 4 = necrotic lesions with acervuli bottom and middle leaves; and 5 =
most leaves, including the flag leaf containing abundant acervuli. Each pot was assigned a single score value based
on the reaction of the plants. The symptom types were then categorized into two reaction types, resistant = rated as 1
or 2; and susceptible = rated as 3, 4, or 5.

2.1. Percent C. Sublineola Erumpent Acervuli
Infected leaves from each line were cut and placed in labeled paper bags and transported to the laboratory for
processing. Leaves from each line were cut into pieces and surface disinfested separately by placing them in 10%
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NAOCI for 30 sec., rinsed three times in sterile distilled water, and dried under a laminar flow hood. Three leaf
pieces from each line were placed on Petri dishes containing half-strength potato dextrose agar and incubated at
28°C. The plated leaf pieces were examined microscopically at 48 h and 72 h, respectively. Percent germination
rate was based on the number of erumpent acervuli that showed the oozing of conidia in a mucoid or gelatinous mass
(Fig. 1) over the total number of non-erumpent acervuli present within the view area under the microscope at
magnification x40.

2.2. Statistical Analysis

Data for the 48 h and 72 h were combined before the analysis. PROC ANOVA (SAS version 9.4, SAS Institute,
Cary, NC) was used to analyze the germination rate of the acervuli on the infected sorghum lines. The germination
rate means among the lines were compared using the Tukey-Kramer for multiple comparisons at the 5% probability.

Table-1. Disease response and percent germination rate of Colletotrichum sublineola acervuli of different sorghum lines®

Line Reaction type” % Germintaion rate
TAM428 S 98.3a°
11-10248 S 98.3a
BTx623 S 96.3a
RTx430 S 93.3a
11-6143 S 96.3a
11-10212 S 92.0a
11-6078 S 79.7a
11-6138 S 92.0a
11-10239 S 89.3a
11-6266 S 73.0ab
11-10213 S 76.7a
13-5654-2 S 61.7ab
P1609251 S 33.3bc
SC748-5 R 0.0c

!Plants were evaluated for resistance to anthracnose in the greenhouse.

?Disease assessment was based on a scale of 1 to 5 [14, 15], where 1 = no symptoms or chlorotic flecks; 2 =
hypersensitive reaction (reddening or red spots) on inoculated leaves but no acervuli formation; 3 = lesions on
inoculated leaves with acervuli in the center; 4 = necrotic lesions with acervuli bottom and middle leaves; and 5 =
most leaves, including the flag leaf containing abundant acervuli. Each pot was assigned a single score value based
on the reaction of the plants. The symptom types were then categorized into two reaction classes, resistant = rated as
1 or 2 (Fig. 1); and susceptible = rated as 3, 4, or 5 (Fig. 2).

®Means within a column followed by the same letter(s) are not significant (P = 0.05) based on the Tukey-
Kramer adjustment for multiple comparisons.
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Fig-2. Susceptible response showing erumpent acervuli with setae and the oozing of conidia in a mucoid or gelatinous mass

3. Results and Discussion

This study was conducted in the greenhouse to identify resistant sources among 10 sorghum lines. The 10
sorghum lines evaluated in this study, including checks BTx623, TAM428, and P1609251 were all susceptible when
challenged with C. sublineola in the greenhouse and as expected SC748 was resistant to the disease (Table 1).
Nevertheless, a large number of sorghum lines with anthracnose resistance have been identified previously in both
field and greenhouse evaluations [1, 2, 15-18]. However, the hyper-variability of C. sublineola requires continual
screening to identify resistant sources, especially sorghum lines with different resistance genes.

In addition, to the disease reaction, variation in acervuli germination rate among the sorghum lines was also
observed. TAMA428 and sorghum line 1110248 exhibited the highest acervuli germination rate 98.3% and this level
was significantly higher than the rate recorded for one of the susceptible checks P1609251 (33.3%). Conidia
produced from germinating acervuli are critical in the distribution and spread of the disease within the field and other
areas. Studies have shown that Colletotrichum spp.’ conidia in mucoid or gelatinous mass within the acervuli do not
germinate due to the presence of mycosporine-alanine, a self-inhibitor of germination in the mucilage [19, 20]. This
self-inhibition of the conidia within the mucilage of the acervuli prevents premature germination and allows for
dispersal and subsequent germination in a favorable environment such as, landing on a suitable host plant [19, 20].
The self-inhibitor compounds can be found in different areas such as outside of the conidia cells, inside the mucilage
of acervuli, or associated with the spore cell walls [19]. This mechanism of self-inhibition may have played a role in
the rate of acervuli germination, resulting in the difference among the sorghum lines evaluated in this study. Further
research is needed to determine whether the levels of endogenous inhibitors in mucilage of germinating acervuli, or
in non-erumpent acervuli, of susceptible sorghum lines could explain differences in the levels of anthracnose
response.
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