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ABSTRACT

The infestation and outbreak of plant diseases, such as viruses, bacteria, and fungi, is one
of many causes that reduces the quantity and quality of agricultural products and poses a threat
to food security. Plant breeding for disease resistance is one of the essential methods to minimize
crop losses and sustain high productivity. This review gives a brief overview of the biotechnology
used to develop plant disease-resistant crop varieties, including marker-assisted selection,
genomic selection, genetic modification, and genome editing. These modern biotechnologies offer
more precise, efficient, and faster procedures in producing disease-resistant varieties. However,
each technology has its own advantage and limitation. Thus, the selection of biotechnology for
use in the experiment must be based on various aspects, including plant types, regulations,
laboratory readiness, and knowledge. Furthermore, this review also discusses research conducted
by the Department of Agriculture on improving disease-resistant plant varieties using
biotechnology to facilitate selection and development of resistant varieties in economic crops of

Thailand.
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Corventional breeding

| Thousands of years ago |

Quality Quantity

Marker-assisted selaction in plant
Tanksley and Rick {1980)

Genamic selection in plant
Bernardo and Yu {2007)

y

Biotic stress Abiotic stress

1950 2000 resistance tolerance

Genetic maodification in plant CRISPR-Cas based genome editing

Bevan and Chilton (1982) in plant. Li et al. (2013) Plant with desired traits |

Figure 1 Plant breeding has a long history, beginning thousands of years ago with conventional

breeding, with advancements in genetic research, DNA-based technologies were
subsequently developed, leading to more precise breeding methods including marker-

assisted selection, genetic modification, genomic and CRISPR/Cas9 based genome editing
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Tsagamuduussa (heart rot disease)
\AnanLEies Phytophthora spp. (Figure 2A) vili
lugaungansasgiivlanazildsududivies
NAT0lIANRIUILAL T ULUNT LAUA UYL LU
1an3 1 MnJusRudulzsanele (Ratti et al,,
2018) ﬂ%a;ﬁumwiﬂiﬁauﬂqﬂﬁuﬂzsmﬁué MD2

A o ' ) v e aa
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(I35 1WsuagAMY, 2563; Kansup et al., 2024)
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transcription polymerase chain reaction (RT-PCR)
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