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ABSTRACT

Yeasts antagonistic to Colletotrichum capsici were isolated from 11 species of Thai
fruits and vegetables. Four antagonists (R13, R6, ER1, and L2) were found to inhibit C.
capsici growth with biological control efficacies of 93.3%, 83.1%, 76.6%, and 66.4%,
respectively. They were identified by using 26S rDNA and ITS region sequences together
with physiological and morphological characteristics, and found to be Pichia guilliermondii,
Candida musae, Issatchenkia orientalis, and Candida quercitrusa. The most effective strain,
P. guilliermondii R13 reduced disease incidence in C. capsici infected chilli fruits to as low as
6.5%, and was more effective in preserving chilli fruits than conventional preservation with
chlorinated water. The modes of action of P. guilliermondii strain R13 against C. capsici was
examined both on agar plates and in chilli wounds. Light microscopy indicated that strain R13
attached to the fungal hyphae and that attachment was associated with restricted proliferation
of C. capsici in chilli fruit wounds. Studies on competition for nutrients revealed that the
suppression of spore germination and germ tube length of C. capsici by P. guilliermondii
strain R13 was significantly diminished by glucose, sucrose, and some nitrate sources. Strain
13 also produced hydrolytic enzymes, including p-1,3-glucanase and chitinase, in both solid
and liquid media. These enzymes showed highest activities when the C. capsici hyphal cell
wall, rather than laminarin or glucose, was the sole carbon source. Unlike other strains tested,
strain 13 did not produce a killer toxin when cultivated under similar conditions. Multiple
modes of action may make strain R13 a good candidate for biological control of chilli
anthracnose.

Results from this study were used to design hands-on biological control activities for
11th grade students based on the experiential learning model. Students in the experiential
learning class showed higher conceptual understanding of organism interactions in biological
control systems and were more critical about their roles in the environment compared to the
traditional learning class. They were assessed for their abilities to give better explanations in
open-ended questions and interviews, and to construct a more complex concept map. The
students also applied their knowledge to design science projects, which were evaluated as
‘superior’ using the Rubric score. They had positive attitudes towards this hands-on activity,
not only in their learning outcomes, but also in their environmental awareness. This advanced
instructional method, using yeast biological control experiment, enhanced students’
conceptual understanding and critical thinking skills. It could thus be used as an alternative
teaching method to improve learning outcomes of students studying Biology.

KEY WORDS: BIOLOGICAL CONTROL/ YEAST ANTAGONISTS/ EXPERIENTIAL
LEARNING/ CRITICAL THINKING/ CONCEPTUAL UNDERSTANDING
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