Undergraduate Research, Innovation and Cooperative Education Symposium, Academic Year 2025

Faculty of Science, Chiang Mai University

FACULTY OF SCIENCE
CHIANG MAI UNIVERSITY

Title : Waterlogging Tolerant Mechanisms of Streptomyces thermocarboxydus isolate S3

for Growth Promotion of Kale (Brassica oleracea var. acephala)

Author : 1.  Worrawalun Switzer Student ID: 650510337

Major : Microbiology

Advisor : 1. Associate Professor Dr. Wasu Pathom-aree

Type of presentation* (choose 1): L[] Oral Presentation (awy funuua fiaridenliiaueuuuussens)
M Poster (nsdl auenasulymfias/n1sAuaindasy)
O Cooperative Education (n3ad dniauenasuaniafng)

ABSTRACT

Kale is a highly nutritious leafy vegetable that thrives in cold climate, making it well-suited for cultivation in
Northern Thailand. However, the Northern currently faces rainstorms and flash floods, which cause significant
damage to kale production. Actinobacteria are Gram-positive bacteria capable of surviving under stress and
promote plant growth under inappropriate conditions. This research investigated waterlogging tolerance
mechanisms of Streptomyces thermocarboxydus isolate S3 and its potential to enhance kale growth under
waterlogging conditions. Experimental data showed the reduction of H,O, accumulation through the production of
enzymes such as catalase (CAT), superoxide dismutase (SOD), glutathione peroxidase (GPX), and ascorbate
peroxidase (APX), and the accumulation of total soluble sugars and proline. Antioxidant activity was also detected
using DPPH and ABTS assays. Whole genome analysis using the RAST server of this actinobacteria revealed genes
related to osmotic and oxidative stress. In planta experiment, the study was divided into 4 treatments: (1) kale
grown in normal soil, (2) kale grown in waterlogging soil, (3) kale inoculated with S. thermocarboxydus isolate S3
spore suspension (1x10° spores/mL) in normal soil, and (4) kale inoculated with S. thermocarboxydus isolate S3

spore suspension (1x10° spores/mL) in waterlogging soil. Kale was cultivated for 45 days followed by 10 days
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of waterlogging period. S. thermocarboxydus isolate S3 effectively promoted kale growth under both normal and
waterlogging conditions as observed by an increased in kale biomass, leaf number, chlorophyll, and carotenoid

contents, while also enhancing the accumulation of total soluble sugars and proline.

Keywords : Kale, Plant Growth Promoting Actinobacteria, Waterlogging

*Type of presentation must be matched with an option you choosing on student upload system.

**The abstract can be more than one page and must be approved by project advisor before upload.




Title name guide.

ADVISOR title name / wlalne

Professor Dr.

ANAN19158 A5,

Professor

ANANII5Y

Associate Professor Dr.

S99FANS1AN5E AT,

Associate Professor SOUFMNENTI15E
Assistant Professor Dr. E:J: YUANENIAN5E M.
Assistant Professor HYI8ANEANT1A758
Dr. f3.

Lecturer 919158
Mrs. UN
Ms. UNE
Mr. U1y

Major name guide.

SCIENCE MAJOR name / wia

Biology 1IN
Microbiology RYTINE
Zoology dninen

Biochemistry and Biochemical Technology

or Biochemistry and Biochemical Innovation

Ywpduwazdatimalulad

%59 JUAULALTIALUINNTTU

Chemistry \Adl

Industrial Chemistry \Ailgnamns sy
Materials Science Tanmans

Physics Wand

Computer Science WNYINITADUNUADT
Data Science WM teya
Mathematics AAANERS
Statistics anm

Gemology SeNalINY
Geology 53803NeN

Environmental Science

ANYANERSAIINA DY

*Type of presentation must be matched with an option you choosing on student upload system.

**The abstract can be more than one page and must be approved by project advisor before upload.




