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P-048

Isolation, Identification, and Characterization of Pythium oligandrum in Taiwan - Chao-Jen
Wang!, Ching-Chung Hsu', Yu-Fang Huang!, Ting-Yao Jiang? (' Taichung District Agricultural
Research and Extension Station, Ministry of Agriculture, Changhua , Taiwan; >Agriculture

Bureau, New Taipei City Government, Taichung , Taiwan)

Pythium oligandrum has attracted global interest as a promising biocontrol agent however, its
presence in field soils in Taiwan has not yet been well documented In this study, 42 soil
samples were collected from central Taiwan and plated on PARP medium, yielding 131 aquatic
fungal isolates Morphological and molecular analyses identified 32 of these isolates as P,
oligandrum Representative strains (P21, P34 and P69-2) were tested for efficacy against
cucumber damping off (caused by P. spinosum) and pea seedling blight (caused by Rhizoctonia
solani) resulting in an 8.3-63.3% reduction in disease incidence, indicative of strong biocontrol
potential. Although direct antagonism was not detected, microscopic observations revealed that
these strains coiled around and penetrated the hyphae of P. spinosum and R. solani suggesting a
mycoparasitic mode of action. Moreover, fermentation broth or filtrate of P. oligandrum strain
P69-2 induced cucumber disease resistance within 48 hours via both salicylic (PAL, PR1a) and
jasmonic acid (PR3, LOX1) pathways, whereas strain P34 triggered resistance solely through
the jasmonic acid pathway Collectively, these findings confirm the presence of P. oligandrum
in Taiwan and underscore its potential as a biocontrol resource. Further exploration of its
mycoparasitic mechanisms and ability to induce plant defenses will contribute to the

development of sustainable crop protection strategies.

P-116
Alternative Non-Pesticide Approaches for Managing Gray Mold in Roses - Pei-Hsin Lo', Yen-
Hua Chen! (Taichung District Agricultural Research and Extension Station, Ministry of

Agriculture, Changhua , Taiwan)

Gray mold, caused by Botrytis cinerea, is the most significant disease affecting roses
worldwide, causing annual losses estimated to be at least 30% of total production. This
pathogen affects roses both in the field and during postharvest stages, reducing the
marketability of cut flowers. With the increasing emphasis on sustainable agriculture, reducing
chemical pesticide use has become essential. Furthermore, numerous studies have reported that
B. cinerea has developed resistance to multiple fungicides, highlighting the need for alternative
control strategies. Therefore, this study aimed to evaluate the efficacy of non-chemical
treatments, specifically hypochlorous acid (HOCI) and sodium dichloroisocyanurate (NaDCC),
in controlling gray mold on roses during the postharvest stage. In this study, inoculated rose

petals were treated with different concentrations of these compounds, and disease severity was
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assessed using a 0-to-5 scale. The results demonstrated that treatment with 150 ppm HOCI and
200 ppm NaDCC significantly suppressed gray mold development on rose petals during the
postharvest stage. The mean disease index (MDI) for HOCI treatment was 1.9, while NaDCC
treatment resulted in an MDI of 1.5, both significantly lower than the control group (MDI =
4.2). Gray mold caused by B. cinerea is a well-documented issue in floriculture and
horticulture. These findings contribute to the expanding body of research on sustainable disease
management, demonstrating the potential of HOCI and NaDCC as effective alternatives to

conventional fungicides.

P-299

UV-Based Photonic Disease Control: Enhancing Plant Health by Suppressing Powdery Mildew
and Rust in Grapevines - Ching Ching Hsu', Yung-Feng Ho', Chin-Yuan Chang', Wen-Pin
Yeh!, Chin-Yuan Chang', Chao-Jen Wang' ('Taichung District Agricultural Research and

Extension Station, Ministry of Agriculture, Changhua, Taiwan)

Powdery mildew (Uncinula necator) and rust (Phakopsora euvitis) are major fungal diseases in
greenhouse grape production. Fungicide overuse raises concerns about pathogen resistance and
environmental impact. This study evaluates UV-C light as a non-chemical approach to suppress
pathogens and reduce fungicide reliance while assessing grapevine leaf tolerance. Controlled
experiments tested UV-C (254 nm) on U. necator and P. euvitis spores, environmental fungi
(Cladosporium oryzae, Colletotrichum vineferum, Penicillium sp., Aspergillus niger), and
grapevine leaves. UV-C at 225 J/m? fully inhibited U. necator, while P. euvitis required >750
J/m?. C. oryzae and C. vineferum were suppressed at 500 J/m?, whereas Penicillium sp. and A.
niger needed 1000 J/m?. Grapevine leaves tolerated single 900 J/m? exposures without
significant damage, but repeated 1500 J/m? doses reduced chlorophyll content and induced
yellowing. These findings suggest UV-C effectively suppresses powdery mildew and rust and
can integrate with vineyard management to lower fungicide use. A mobile UV-C system for
nighttime treatment provides an efficient strategy to complement chemical control, reducing
fungicide reliance while maintaining effective disease suppression and supporting sustainable

viticulture.
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Isolation, Identification, and Characterization of Pythium oligandrum in Taiwan

Chao-Jen Wang'*, Ching-Chung Hsu ', Yu-Fang Huang ', Ting-Yao Jiang >
! Taichung District Agricultural Research and Extension Station, Ministry of Agriculture (MOA), Changhua, Taiwan (Republic of China)
2 Agriculture Bureau, New Taipei City Government, Taichung, Taiwan (Republic of China)
*Limail: chaowang@ledares.gov.tw/ fusarium999@gmail.com

ABSTRACT

Pythium oligandrum has attracted global interest as a promising biocontrol agent; however, its presence in field soils in Taiwan has not yet been
well documented. In this study, 42 soil samples were collected from central Taiwan and plated on PARP medium, yielding 131 aquatic fungal isolates.
Morphological and molecular analyses identified 32 of these isolates as P, oligandrum. Representative strains (P21, P34, and P69-2) were tested for
efficacy against cucumber damping-off (caused by . spinosum ) and pea seedling blight (caused by Rhizoctonia solani), resulting in an 8.3-63.3%
reduction in disease incidence, indicative of strong biocontrol potential, Although direct antagonism was not detected, microscopic observations
revealed that these strains coiled around and penetrated the hyphae of £ spinosum and R. solani, suggesting a mycoparasitic mode of action. Moreover,
fermentation broth or filtrate of P. ofigandrum strain P69-2 induced cucumber discase resistance within 48 hours via both salicylic (PAL, PR1a) and
Jjasmonic acid (PR3, LOX1) pathways, whereas strain P34 friggered resistance solely through the jasmonic acid pathway. Collectively, these findings
confirm the presence of P ofigandrum in Taiwan and underscore its potential as a biocontrol resource. Further exploration of its mycoparasitic
mechanisms and ability to induce plant defenses will contribute to the development of sustainable crop protection strategics.

Introduction Results

Although most members of the genus Pythium aro  [RS T T crops type Mechanisms- Mycoparasitism
soil-borne pathogens, Pythium oligandrum is a striking 3 ; Table. Evaluation of the hyperparasitic capability of Pythium ofigandrum against
exception. It colonises plant roots asymptomatically, Crgpsipo Ortemepnl (om0 "';',"_:,"""""‘““’ —
entwines and lyses the hyphae of fungal and comycete % i s ' e

pathogens, and simultaneously primes host defences. ;l'ﬁ +

Since its first description in 1930, the species has been [

isolated from tomato, cucumber, sugar beet and many

other crops, suppressing disease in at least sixteen crop-

pathogen systems. Curated strains remain unavailable -

in Taiwan, and only a few early studies (1993, 2000) N s “i‘;i'ﬁ‘,f‘:

reported indigenous isolates with hyperparasitic,  Only 32 isolates were u%

discasc-miligaling activity. To bridge this gap, the cmifiedis # ofikandrm

present study will survey agro-ccosysiems in central .
Taiwan, recover native P oligandrum  strains, 100% i i
characterise their antagonistic and elucidate the sou%

underlying  biocontrol mechanisms to advance o | #2275 iR Es, b et s P rasy B
sustainable crop protection. 0% ] E prom
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Materials & Methods
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Tig. Tvaluation of the biocontrol efficacy of Pythium
igandrum against Pythium-induced damping-off disease in
cucumber (Cucumis sativus) seedlings.
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Conclusions

@ 1. Indigenous Pythium oligandrum occurred in 32/131 isolates from
Identified with morphology . i 42 central-1aiwan soils; it is common in conventional fields yet
e ] and molccular characteristics highly fungicide-sensitive, so routine drenches can negate its

Soil sampling sites in Taiwan : : protection.
(n=42) i J 2. Strains P21, P34, P69-2 lowered cucumber damping-off and pea
| blight by 8-63 % and triggered crop-specific SA- andior JA-

\ | " mediated defences within 48 h.
+The Intemal transeribed saver (TL3) sequonce Wa b i y 3. All isolates coiled around and penctrated P spinosum and
%l;e::(_:_ -agamst the NCBI nucleotide database using . Riizoicniz Solani: \his hyperpatasilic phetioly e brovides & tapid
« P, ofigandrum specific primers: ins off of pea (Pistm sativunn) microscopic screen for elite strains and highlights 2 ofigandrum’s

P OLIG FI:P OLIG RO4 (Godfiey ef al., 2003) seedlings caused by Rhizoctonia solani. promise for sustainable discase control.

Semi-selective medium (PARP)
e

4
Collected 13%aquittic fungal isolates
4
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Plant Health 2025, August 2-5, Hawaii
Alternative Non-Pesticide Approaches for Managing Gray

Mold in Roses

Pei-Hsin Lo, Yen-Hua Chen ;

Taichung District Agricultural Research and Extension Station, ! ‘é J
Ministry of Agriculture, Changhua, Taiwan loph@tcdares.gov

Introduction

Gray mold, caused by Botrytis cinerea, is the most significant disease affecting roses worldwide, causing annual losses estimated to be at least 30% of total
production. This pathogen affects roses both in the field and during postharvest stages, reducing the marketability of cut flowers. With the increasing
emphasis on sustainable agriculture, reducing chemical pesticide use has become essential. The objectives of this study were: (1) to establish a platform for
gray mold discase assessment, (2) to evaluate the efficacy of non-chemical treatments, specifically hypochlorous acid (HOCI) and sodium
dichloroisocyanurate (NaDCC), in controlling gray mold on roses during the postharvest stage.

Materials and Methods

B. cinerea inoculation

3 3 B. cinerea |
‘\gi ¢ isolates BC2401r Mean disease index (MDI)
1x10° spores/ml =2 (Nixi)/Nt

+ 3 » " Al Ni diseased petals,
il i\ﬁm_.\‘@, R OEON B, s > i disease scale,
- - - . Nt total petals
Treatments

: - 2 3 4 5
* 150 ppm hypochlorous acid (HOCI) % 15%<  <25% [ 25%<  <50% [ 50%<  <75% || 75%< <100%
+ 200 ppm sodium dichloroisocyanurate (NaDCC)

« Water Disease index 0-5 scale
*  Untreated

> area (%)

Quantification of the disease somsc incidence )

—o—Mean disease index

To quantify gray mold on rose petals, disease area and disease incidence are commonly used. In
this study, disease area was quantified using Image] and classified into a 0-5 scale. Disease
severity was further assessed using the mean disease index (MDI). The results showed that MDI
values exhibited similar trends in discase progression. Although disease incidence is also a
common approach to quantify gray mold, it may not always accurately reflect the actual
progression or severity of the disease. Therefore, in this study, evaluation based on the mean

disease index was considered the most suitable method for assessing gray mold severity on
rose petals. NaDCC Hocl Water Untreated

Treatment
The effect of alternative non-pesticide on controlling gray mold in Rose Fig. 1. Disease assessment of gray mold in roses using
disease area, disease incidence, and mean disease index
After spraying the spore suspension of B. cinerea isolate BC2401r and dipping the rose petals (MDI).
into solutions of non-pesticide materials, 200 ppm NaDCC and 150 ppm HOC], the disease
severity was assessed. Five days after inoculation, the results demonstrated that treatment
with 200 ppm NaDCC and 150 ppm HOCI significantly suppressed gray mold development on
rose petals during the postharvest stage.

The mean disease index (MDI) for ° a p .
the NaDCC treatment was 1.5, while 4 b @ @ @ @ (@ EE
the HOCI treatment resulted in an MDI f ]
of 1.9. Both values were significantly e ¢ f
lower than those of the untreated d \ m f’i‘; (a 7
control (MDI = 4.2) and the water- : ' &) S \\L: @ Water

Mean disease index (MDI)

treated control group (MDI = 3.0). T

These findings suggest that NaDCC and o ( q

HOC] are promising alternatives for NaDCC Hocl Water Untreated w @ @ @ Titreatid
controlling postharvest gray mold. Treatment - N >

Fig. 2. Efficacy of 200 ppm sodium dichloroisocyanurate (NaDCC) and 150 ppm hypochlorous acid (HOCI) in controlling
gray mold on roses.

Conclusion

Gray mold caused by B. cinerea is a well-documented issue in floriculture and horticulture. These findings contribute to the expanding body of
rescarch on sustainable discase management, demonstrating the potential of HOCl and NaDCC as cffective alternatives to conventional fungicides.

/
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UV-Based Photonic Disease Control: Enhancing Plant Health by -
Suppressmg Powdery Mildew and Rust in Grapevmes'

) ’
/ g Ching Chmg Hsu', Yung-Feng Ho', Chin-Yuan Chang’, Wen-Pm Yeh‘ Chin-Yuan Chang', Chao-Jen Wang
/ ! Taichung District Agricultural Research and Extension Station, Ministry of Agriculture (MOA), Changhua, Taiwan (Republic of China)
,'4 7 *Email: hsuching@tcdares.gov.tw/ helianthus02(@gmail.com iy
: ——— \ : B,
Abstract

Powdery mildew (Uncinula necator) and rust (Phakopsora euvitis) are major [ungal diseases in greenhouse grape production. Fungicide overuse raises
concerns about pathogen resistance and environmental impact. This study evaluates UV-C light as a non-chemical approach to suppress pathogens and reduce
fungicide reliance while assessing grapevine leaf tolerance. Controlled experiments tested UV-C (254 nm) on UV necator and P. envitis spores, environmental

/ lungi (Cladosporium oryzae, Colletotrichum vineferum, Penicillium sp., Aspergillus niger), and grapevine leaves. UV-C at 225 J/m? [ully inhibited U. necator,
while P, euvitis required 2750 J/m?. C. oryzae and C. vineferum were suppressed at 500 J/m?, whereas Penicillium sp. and A. niger needed 1000 J/m?. Grapevine
leaxes tolerated single 900 J/m? exposures without significant damage, but repeated 1500 J/m* doses reduced chlorophyll content and induced yellowing. These
lmdmgs suggest UV-C ellectively suppresses powdery mildew and rust and can integrate with vineyard management Lo lower [ungicide use. A mobile UV-C
system for nighttime treatment provides an efficient strategy to complement chemical control, reducing fungicide reliance while maintaining effective disease
suppression and supporting sustainable viticulture.

" Introduction Results
B Spore Suppression — Powdery Mildew Germination of Powdery Mildew and Fust
UV-C irradiation significantly reduced U. necator Disease Conldia Under'UV:CDoses
spore germination in a dose-dependent manner. A
single dose of 225 J/m? achieved near-complete
inhibition within 24 hours.

Powdery mildew (Uncinula necator) and rust (Phakopsora euvitis)
1+ arc two of the most prevalent fungal discascs affecting greenhouse grape
production in Taiwan. Conventional disease management relies heavily
on chemical fungicides, leading to issues such as labor intensity,
environmental impact, and the emergence of [ungicide-resistant strains.

In light of increasing demand for sustainable and residue-free B Spore Suppression — Rust i -
" agriculture, this study investigates the potential of ultraviolct-C (UV-C) £ ewvitis spores were more tolerant to UV-C. A dose of
light as a non-chemical strategy for pathogen suppression. The system 500 J/im? suppressed over 90% of germination, and 750 (V-G Do (/i
developed termed the Photonic Pest Suppression System (PPSS) J/m? achieved full inhibition.
mtegrates targeted UV-C exposure with nighttime mobile treatment, B Environmental Fungi Inactivation UV-C Effect on Environmental Microbe Survival
aiming to reduce fungicide reliance while maintaining effective disease Among environmental fungi, 1000 J/m? UV-C
comrol e completely suppressed colony growth. At 500 J/m?, g
. ilhis nioer 9 i ival (~15%)
e . X only Aspergillus niger showed partial survival (~15%),
7. Materials and Methods while Penicillium sp.and C. oryzae, were [ully
inhibited.

1. UV-C light at 254 nm was provided by a low-pressure mercury lamp.
To assess pathogen suppression, conidia of powdery mildew
(Uncinula necator) cultured for 18-20 days were spread onto water
agar (WA) plates. After 30 minutes of dark adaptation, the plates

B Lcaf Tolcrance — Visual Damage
No visible neerosis or browning was obscrved at single .
doses up to 900 J/m>. Leaves remained visually healthy.

were exposed to UV-C doses of 0, 25, 45, 90, 113, and 225 J/im?, B Lcaf Tolcrance — Chlorophyll Impact » BEEEEEES

Germination rates were measured 24 hours later by counting 400 Single-dosc treatments did not significantly reduce ‘ ‘ ‘ ‘ ‘ ‘ i

spores per plate. chlorophyll content. However, repeated exposures— B S E .-
2. Environmental fungi, including Cludosporium oryzae, particularly 1500-1500 J/m? and above—Iled to marked - T Ta -

Colletotrichum vineferum, Penicillium sp., and Aspergillus niger, chlorophyll loss and visible yellowing, indicating E A g

were tested using spore suspensions (10* CFU/mL) plated on WA, cymulative stress effects. =t

Aller dark adaptation, the plates were exposed to 0, 250, 500, 1000, - : "

2000, or 4000 J/m?. Colony counts were recorded after 2 3 days of’ Conclusions

incubation at 28°C and 90% humidity. UV-C irradiation cffectively suppressed key grapevine pathogens, with

3. To evaluate leaf tolerance, grapevine leaf discs were placed on moist complete inhibition achieved at defined dosage thresholds. Grapevine leaves
filter paper in Petri dishes and exposed to single (2000-5000 J/m?) or tolerated single exposures without visible damage, though repeated high
repeated (1000-2500 J/m? for two days) UV-C doses. Afler 7 days ol doscs reduced chlorophyll content. To enhance practicality, this approach has

incubation at 22°C, leaf damage was visually assessed, and been integrated into a mobile autonomous platform for nighttime opcry{on

chlorophyll content was measured to evaluate physiological effects.  The system offers a non-chemical, residue-free strategy that complements”
%' fungicide use and supports more sustainable and automated vineyard f
e R ™ management.
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Level 1 (Entrance Level)
Registration
Exhibit Hall 3
Mamava Nursing Pod

Level 3
Meeting Rooms 311-328
Speaker Ready Room
Sprouts Corner
Quiet Room

Level 4
Ballroom B/C
Rooftop Garden
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Dr. Van Schepler-Luu

International Rice Research Institute

2 .

USDA Regulation of
Genetically Engineered Organisms:

Microorganism Permitting Overview

Gregg Goodman
Branch Chlef, Biotechnology Risk Analysis Programs

USDA APHIS Biotechnology Regulatory Services
August 4, 2025
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